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NAME OF BOARD/COMM:  Conservation Commission  

FILED BY:    Linda Hansen, Conservation Administrator   

DATE OF MEETING:   Wednesday, February 10, 2021 

TIME OF MEETING:   6:30 pm 

PLACE OF RECORDING:   Wayland Town Building (Council on Aging) – 41 Cochituate Rd. 

 
NOTE: Notices and agendas are to be posted at least 48 hours in advance of the meetings excluding 
Saturdays, Sundays, and legal holidays.   
 

*In compliance with the revised Open Meeting Law requirements, we will live stream the meeting via 

Zoom as well as WayCAM. The Zoom meeting can be entered using the following link: 

https://zoom.us/j/95997239054?pwd=Mkhqd3Q0RlJ3Mm9mbU8rd0p2c0FFUT09 

Password: 465156 

The meeting may be viewed live on the WayCam Government Channel (Comcast 9, Verizon 38).  

Public Comment will be received either through Zoom** or by phone at 508-358-6812 for this 

meeting. The phone number will be active during the public comment portion of the meeting. Thank 

you in advance for your patience; we intend to address all calls that come in during the Public 

Comment period.  

In addition to being live streamed, WayCam will record the meeting and this recording will be made 

available to the public as soon after the meeting as is practicable. No in-person attendance of 

members of the public will be permitted, but every effort will be made to ensure that the public can 

adequately access the proceedings.  

**To make a public comment via Zoom, perform a virtual “hand raise”. The meeting moderator will 

contact you via a chat message to acknowledge your request and will inform the chair of your request 

to comment. Instructions for performing a virtual “hand raise” can be found at 

https://support.zoom.us/hc/en-us/articles/205566129-Raising-your-hand-In-a-webinar  

Proposed Meeting Agenda – Wednesday, February 10, 2021 
Items without a specific time noted may be taken out of order at any time during the meeting. 

1. Public Hearings/Public Meetings 
a. 6:30PM – 6 Springhill Road DEP File # 322-XXX – Continued Public Hearing, Notice of 

Intent filed pursuant to the Wetland Protection Act (310 CMR 10.0) and a Chapter 194 
application filed pursuant to Wayland’s Wetlands and Water Resource Protection Bylaw, 
submitted by Hanbeeth Kim for the installation of the a 12 x 16 foot shed in the rear 
yard at 6 Springhill Road in Wayland, MA.  The proposed work is within the 100-foot 
wetland buffer zone. Property is shown on Assessor’s Map 24, Parcel 043. 

https://zoom.us/j/95997239054?pwd=Mkhqd3Q0RlJ3Mm9mbU8rd0p2c0FFUT09
https://support.zoom.us/hc/en-us/articles/205566129-Raising-your-hand-In-a-webinar
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b. 6:35PM – 14 Rich Valley Road – DEP File # 322-966 – Public Hearing, Request for 
Determination filed pursuant to Wayland’s Wetlands and Water Resource Protection 
Bylaw (Chapter 194) and the Wetlands Protection Act (310 CMR 10.0), submitted by 
Sean Ryan for the removal of existing structures, installation of a patio, and replacement 
of mitigation plantings at 14 Rich Valley Road in Wayland, MA. Property is shown on 
Assessor’s Map 25, Parcel 2. 

c. 7:05PM – 53 Concord Road DEP File # 322-967 – Public Hearing, Notice of Intent filed 
pursuant to Wayland’s Wetlands and Water Resource Protection Bylaw (Chapter 194) 
and the Wetlands Protection Act (310 CMR 10.0), submitted by Mohammad Bilal for the 
paving of an existing gravel driveway and installation of culverts within the Buffer Zone 
and Riverfront Area at 53 Concord Road in Wayland, MA. Property is shown on 
Assessor’s Map 18, Parcel 86. 

d. 7:35PM – 16 Linn Lane D-969 – Public Meeting, Request for Determination filed 
pursuant to Wayland’s Wetlands and Water Resource Protection Bylaw (Chapter 194) 
and the Wetlands Protection Act (310 CMR 10.0), submitted by Robert McInturff for the 
replacement of a failed septic system at 16 Linn Lane in Wayland, MA. Property is shown 
on Assessor’s Map 49 Parcel 17. 

e. 8:00PM – 24 School Street DEP File # 322-965 – Public Hearing, Notice of Intent filed 
pursuant to the Wetlands Protection Act (310 CMR 10.0), submitted by Chris D’Antonio 
for the construction of twelve new townhouses, driveway and parking areas, subsurface 
sewage disposal system, stormwater management system, and supporting utilities at 24 
School Street in Wayland, MA. Property is shown on Assessor’s Map 52, Parcel 189. 
Specific items for discussion: 
i. Presentation by applicant regarding any new material since previous hearing 

ii. Select a peer reviewer for the MODFLOW modeling analysis 
2. Stormwater and Land Disturbance Permit Applications  

a. Five Paths subdivision, 57A Shaw Drive (Map 39, Parcel 15A) 
b. 3 Amey Road, (Map 50, Parcel 025), renovations to house and bungalow, new septic. 

3. Certificate of Compliance Request 
a. 19 Charena Road, D-927 

4. Other: 
a. Request to extend permit for Dudley Pond invasive plant removal, DEP File No. 322-859 
b. Approve an increase the Community Garden rental fees for 2021 
c. Topics not reasonably anticipated by the Chair 48 hours in advance of the meeting 

5. Public Comment 
6. Approve Minutes: 

a. 01.27.2021 
7. Adjournment  

 
The next Scheduled Conservation Commission Meeting is tentatively scheduled for March 3, 2021. 

 
NOTE: Per changes to the Open Meeting Law, notice of any meeting of a public body shall include “A 
listing of topics that the chair reasonably anticipates will be discussed at the meeting”.  AG’s Office 
guidelines state that the list of topics shall have sufficient specificity to reasonably advise the public of 
the issue to be discussed.   









































































































































































 

Stormwater Management Land 
Disturbance Permit (SMLDP) 

Application 
 
 

Five Paths  
Tax Map 39, Parcel 15A 

Wayland, MA 
 

January 2021 
 
 

Submitted to: 
  Wayland Conservation Commission  

41 Cochituate Road 
Wayland, MA 01778 

 
 

Submitted by: 
Ross C. Wilkinson, Personal Representative, 

Estate of Paula D. Wilkinson 
P.O. Box 98 

Wilton, NH 03086 
 
 

Prepared by: 
Goldsmith, Prest & Ringwall, Inc. 

39 Main Street, Suite 301 
Ayer, MA 01432 

 
 

Project No: 
171053 



Title 

SMLDP Checklist

SMLDP Application

Agent Authorization Letter

SMLDP Application Narrative & Waiver Request
SMLDP Open Space Offering to SMLDP Vicinity Map

Planning Board Decision Letter

Attachments

"Residential Subdivision - SMLDP Tree Removal Plan"
Dated January 2021.

Dated July 2019. Last revised November 4, 2020.

SMLDP Application Contents

"Residential Subdivision - Definitive Plan - Five Paths Tax Map #39, Parcel 15A" 
prepared for Ross C. Wilkinson Personal Representative, Estate of Paula D. Wilkinson.

Stormwater Management Report, Dated July 2019.  Last revised July 14, 2020.



TOWN OF WAYLAND 
41 COCHITUATE ROAD 

WAYLAND, MASSACHUSETTS 01778 

CHAPTER 193 APPLICATION
Stormwater Management and Land Disturbance Bylaw Checklist 

Submittal Requirements: 

The applicant shall file eight copies of the completed application package to the Conservation Commission for a 
Stormwater Management and Land Disturbance Permit. The application package shall include: 

 Application form with original signatures of all owners and representatives. 

Two copies of the completed application form 

Two copies of 11x17 size site plans 

One copy of a full size site plan.  

All documents emailed to 

Number and size (dbh) of proposed trees to be removed. Replanting will be based on   Replacement Tree and 
Shrub Schedule. 

Locus map showing location of the property. 

Any and all applications fees ($100 transmittal fee) 

Stormwater Management and Land Disturbance Plan (per the Massachusetts Stormwater Management 
Regulations and Massachusetts Stormwater Management handbook as applicable for the scope of the project.) 

Supporting Stormwater Management Report and engineering calculations (per the Massachusetts Stormwater 
Management Regulations and Massachusetts Stormwater Management handbook as applicable for the scope 
of the project.) The report must contain a narrative describing the project and how the project will comply with 
the Wayland Stormwater Management and Land Disturbance Bylaw. List any requested waivers and the 
reasons the standards cannot be met. 

Stormwater Pollution Preventative Plan (SWPPP) if coverage is required under the U.S. EPA Construction 
General Permit, Multi-Sector Permit or an individual permit under the NPDES Phase II requirements. 

Long-term Pollution Prevention Plan 

Erosion and Sediment Control Plan 

(See Waiver Request)
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CHAPTER 193 APPLICATION 
Stormwater Management and Land Disturbance Bylaw  
 
A.  General Information  
 
1. Project Location  

 

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

 
d. Parcel/ Lot Number                                           

 
2. Applicant: 
 

a. First Name                  b. Last Name                  

                                                                                    

c. Street Address                                                                        
  

d. City                                  
  e. State                            f. Zip Code   g. Work/ Cell Phone #  
 

 
h. Email Address   

 
3. Property Owner (required if different from applicant): 
 

a. First Name                  b. Last Name                  

                                                                                 

c. Street Address                                                                        
   

d.City                                  
  e. State                            f. Zip Code   g. Work/ Cell Phone #  
 

 
h. Email Address   

 
4. Representative (if any): 
 

a. First Name                  b. Last Name                  

                                                                                            

 

 

WAYLANDASSESSORS MAP 39 PARCEL 15A

15A

01778

P.O. BOX 98

  WILTON         NEW HAMPSHIRE         03068 415-334-5460

r_wilkinson@sbcglobal.net

FLOYD, PAULA & ROSS WILKINSON

ROSS C. WILKINSON

P.O. BOX 98

WILTON    NEW HAMPSHIRE     03068

KYLE F. BURCHARD
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c. Company 

                                                           

c. Street Address 

                                                             
d.City      

e. State  f. Zip Code g. Work/ Cell Phone # 

h. Email Address

5a.     Project Type Checklist (check all that applies): 

1. Creation of new or increasing existing impervious surface of 500 sq. ft. or more.

Impervious Surface: Is any material or structure on or above the ground that prevents water infiltration to the 
underlying soils. Impervious surface includes without limitation roads, paved parking lots, sidewalks, stone patios, 
decking, and rooftops. 

2. Alteration and/or land disturbance of at least 5,000 sq. ft. or 10% of the parcel;
whichever is less.

Alteration and/or land disturbance as defined in Chapter 193 Bylaw. 

5b.    General Project Description: 

B. Additional Information
By submitting an application for coverage under the Stormwater Management and Land Disturbance Permit, the Applicant agrees 
to the following:

1. At a minimum, the proposed project complies with the performance standards of the most recent version of the 
Massachusetts Stormwater Management Handbook including but not limited to:

a. Employing environmentally sensitive site design
b. Evaluation of Low Impact Development practices 
c. Incorporation of source controls of contaminants and employing BMPs to minimize stormwater pollution
d. Sizing of water quality volume of BMPs are based on 1-inch of runoff
e. Methodology for hydrologic analyses (if necessary) is based on TR-55/TR-20 methodology 
f. Designing redevelopment of existing sites must provide a net improvement to stormwater conditions at the 

site.

2. The activity shall not increase either the rate or volume of stormwater runoff leaving the site, nor shall it alter
stormwater flow to any adjoining properties, public ways, or any wetland resource areas, unless otherwise permitted 
based on improvements over existing conditions.

Please check all that apply to this project:

Construction of a 3 lot subdivision, including tree clearing, new road and driveway 
pavements, utility mains and service connections, soil erosion controls and stabilization 
and a complete stormwater management system designed in accordance with 
Massachusetts Stormwater Handbook and Wayland Chapter 193 requirements that has 
been peer-reviewed and approved by the Wayland Planning Board.  See Cover Letter 
Narrative and Waiver Request in this application packet. 

GRP, INC.

39   MAIN   STREET

AYER     MASSACHUSETTS    01432 978-772-1590

, SUITE 301

kburchard@gpr-inc.com
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  Roof drains emptying into dry wells/recharge basins 

  Grassed swales constructed 

   Porous pavement installed; ______ sq. ft.  

   Water quality swale 

   Rain barrels/cisterns for irrigation 

   Other methods (please list/describe): _________________________________ 

3. The Applicant shall provide and maintain Erosion and Sedimentation controls as necessary until the site is permanently
stabilized.  BMP’s selected for erosion controls shall be chosen to minimize site disturbance from erosion control
installation. As soon as the site is stabilized, such measures shall be removed.

Please check all that apply to this project:

 Sediment filter fence with either hay bales or straw wattles 

Mulch filled fabric sock 

Construction entrance 

Temporary vegetative cover – mulch, netting 

Permanent vegetative cover – hydro seeding, seeding, sodding 

Slope stabilization 

Retaining Walls 

Slope drains 

Other methods (please list/describe): _________________________________ 

4. The Applicant shall ensure that the site and stormwater management systems are perpetually inspected and maintained 
to function as designed.

Please check all that apply to this project:

Visual inspections by contractor 

Visual inspections by homeowner 

Operation and Maintenance Plan 

Maintenance contract for stormwater components 

Other methods (please list/describe): _________________________________ 

5. Other Jurisdiction 

Massachusetts Wetlands Protection Act (310 CMR 10.00) and it’s implementing Regulations

Wayland’s Wetlands and Water Resource Protection Bylaw – Chapter 194

X

See Application Narrative and Stormwater Management Report X

See Application Narrative and Stormwater Management Report X







 
 
 

Goldsmith, Prest & Ringwall, Inc. 
 

39 Main Street, Suite 301, Ayer, MA 01432  (978) 772-1590  Fax (978) 772-1591 
info@gpr-inc.com  www.gpr-inc.com 

Engineering Solutions 
     for Land & Structures 

Civil Engineering  Land Planning  Land Surveying 

January 29, 2021 
 
Wayland Conservation Commission 
41 Cochituate Road 
Wayland, MA 01778 
 
Subject: Assessors Map #39 Parcel 15A, Wayland, MA 

Stormwater Management & Land Disturbance Permit (SMLDP) Application 
SMLDP Application Narrative 

  Replacement Tree and Shrub Waiver Request 
 
Dear Commission Members: 
 
On behalf of the Applicant, Ross C. Wilkinson, Personal Representative of the Paula D. 
Wilkinson Estate, Goldsmith, Prest & Ringwall, Inc. (GPR) respectfully requests the issuance 
of a Chapter 193 Stormwater Management & Land Disturbance Permit (SMLDP) for the above 
referenced property under the Five Paths Definitive Subdivision development as approved by 
the Wayland Planning Board on 9/17/2020.  The endorsed plan sheets from the Planning 
Board are included as part of this SMLDP application. 
 
Introduction 
The subject property is a 13.7± acre parcel identified on Wayland Assessor’s Map 39, Parcel 
015A.  The proposed development consists of a privately maintained roadway serving three 
(3) single-family residential lots located south of Shaw Drive at the intersection of Shaw Drive 
and Deer Run.  The proposed private roadway is aligned with Deer Run at Shaw Drive.  The 
lots are served by public potable water supply, and individual septic systems. 
 
Chapter 193 Bylaw Compliance 
The purpose of this SMLDP application is to provide direct reference to Bylaw compliance in 
the Five Paths Definitive Subdivision plans, reports and documents approved by the Wayland 
Planning Board, as well as a waiver request and justification of replacement trees and shrubs.  
The Chapter 193 Application and Checklist documents included provide an outline of 
compliance. A list of specific compliance citations for each Bylaw section is as follows: 
 

- §193-1 A.(1): See recharge and water quality calculations at the very end of the 
Stormwater Management Report.  
 

- §193-1 A.(2): No fisheries or other designated outstanding water resources are near 
the property, and not toxic pollutants or nutrients are to be discharged anyway. 

 
- §193-1 A.(3): Woodland Preservation Areas and Open Space Preservation amounting 

to 61% of the subject property are proposed to protect wildlife habitat. 
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- §193-1 A.(4): See the Stormwater Management Report Hydrology Summary for 24-

hour Storm as well as the drainage narrative to describe no adverse impact to private 
property from floods or flow patterns.  The project provides stormwater mitigation to 
reduce or maintain existing drainage patterns, flows and volumes at each point of 
discharge to adjacent properties.  Receiving streams or rivers are far away from the 
property so as to not be affected by the proposed development. 

 
- §193-1 B.(1):  See Drainage Design Standards heading below. 

 
- §193-1 B.(2): See Peer Reviewed and Planning Board Approved Drainage Design 

heading and referenced documents below.  Non-structural stormwater management 
practices have been employed to the extents practicable given the constraints of 
topography, soils, lot shape and road standards. The Planning Board requested, and 
the approved design provides, underground stormwater retention/detention facilities in 
order to help minimize disturbance.  The Planning Board approval includes an 
Operations and Maintenance Plan for Stormwater BMPs that requires regular 
maintenance of stormwater facilities to ensure they continue to function as designed 
and pose no threat to public safety. 

 
- §193-1 B.(3): See Soil Erosion Control heading and referenced documents below.  

  
- §193-1 B.(4): See the Introduction and Methodology and Hydrology Summary for 24-

Hour Storm sections of the Stormwater Management Report. 
 

- §193-1 B.(5) through B.(8): See Drainage Design Standards heading below, as well 
as the Introduction and Methodology and the Hydrology Summary for 24-Hour Storm 
sections of the Stormwater Management Report 

 
- §193-1 B.(9): See Endorsed Subdivision Plans Sheet C4.4 for controlled outlet 

locations, and Pipe End Structure detail on Sheet C7.2. 
 

- §193-1 B.(10): See §193-1 B.(2) above regarding non-structural stormwater 
management.  Low-impact site design was accomplished in three ways; 1) reduced 
pavement width (See PB Decision III.B.6.c. and Special Condition A.19), 2) 1.10± acres 
of Woodland Preservation Area restrictions on the proposed lots, and 3) 7.27± acres of 
Open Space Offering (See PB Decision III.B.4. & 5., and  Special Condition A.18) 

 
- §193-1 B.(11):  See the DRAFT Stormwater Pollution Prevention Plan (SWPPP), that 

shall govern construction phase practices within the NPDES Construction General 
Permit (CGP). 

 
- §193-1 B.(12): At a minimum, PB Decision General Conditions B.2, B.5, B.6, B.7 and 

B.11 require construction compliance with Bylaws and approvals through inspection, 
monitoring and enforcement. 

 
- §193-1 B.(13): See requirements of PB Decision Special Conditions A.4, A.6 and A.8, 

establishing provisions to ensure adequate funding mechanisms for the proper review, 
inspection and long-term maintenance of stormwater facilities.  
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- §193-1 B.(14): See the Long Term Pollution Prevention & Stormwater System 
Operations and Maintenance Plan (LTPPP and O&M combined into a single document) 
describing ongoing inspections and long-term maintenance for stormwater facilities 
funded by mechanisms identified in §193-1 B.(13) above. 

 
 
Drainage Design Standards 
The drainage design was completed in accordance with requirements of the Massachusetts 
Stormwater Management Handbook and Wayland Bylaw Chapter 193.  The drainage has also 
been designed in conformance with Massachusetts Title 5 (310 CMR 15.000) for appropriate 
separations between all drainage system components and all septic system components.  The 
Chapter 193 (DRAFT) Regulations (dated 12/4/2019) have been used as guidelines where 
practicable to improve the design, though these regulations are not yet approved.  
This SMLDP application complies with the Chapter 193 Bylaw. 
 
Soil Erosion Control 
The drainage design includes construction phase best management practices for soil erosion 
control measures as well as permanent stabilization, and controls for mitigation of stormwater 
quality, peak rates and total volume in accordance with all current regulations listed above.  
More detail about the proposed mitigation measures are on the Endorsed Subdivision Plans, 
Sheets C4.1, C4.4, C4.5, C6.1, C7.1 and C7.2, as well as the Stormwater Management Report 
included as part of this SMLDP application. 
 
Peer Reviewed and Planning Board Approved Drainage Design 
The drainage design for this project was peer reviewed during the subdivision review process 
by Mr. Frank DiPietro, P.E. of BSC Group and through a series of responses and revisions, the 
final drainage design satisfied all peer review comments in order to obtain approval from the 
Wayland Planning Board, which also required concurrence from the Wayland Board of Health 
with respect to appropriate drainage design and mitigation.  The approved Stormwater 
Management Report and Long Term Pollution Prevention & Stormwater System Operations 
and Maintenance Plan (LTPPP and O&M combined into a single document) is attached as part 
of this SMLDP application. 
 
Construction Phase EPA Permitting Required 
A Construction General Permit (CGP) that includes a Storm Water Pollution Prevention Plan 
(SWPPP) is required to be filed with the EPA for construction and shall be filed by the 
construction contractor at least two weeks prior to the start of construction.  A draft of the 
SWPPP, pending the chosen contractor information, is attached as part of this SMLDP 
application. 
 





kburchard
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LONG TERM POLLUTION PREVENTION AND  
STORMWATER SYSTEM OPERATION AND MAINTENANCE PLAN 
 

Preface: 
 
The goal of this manual is to improve water quality by initiating performance standards for the 
operation and maintenance of stormwater management structures, facilities, and recognized 
practices.  The stormwater performance standards are set up to meet the statutory and 
regulatory authorities of the Department of Environmental Protection, including the Wetland 
Protection Act, surface water discharge permits under the Clean Waters Act, the 401 
certification program for fill in wetlands, and the 401 certification of federal permits based on 
the water quality standards. 
 
The local Conservation Commission and the Department of Environmental Protection are 
responsible for ensuring the protection of wetlands through the issuance of permits for 
activities in flood plains and in or near wetlands, as per the Wetlands Protection Act, MGL 
c.131 s. 40.  Proposed work within a resource area or a one hundred (100’) foot buffer zone 
requires an order of conditions.   
 
Resource areas include freshwater and coastal wetlands, banks, beaches, and dunes 
bordering on estuaries, streams, riverfront, ponds, lakes, or the ocean; lands under any of 
these bodies of water; land subject to tidal action, coastal storm flowage, or flooding. 
 
The discharge of pollutants to water of the Commonwealth without a permit is prohibited under 
the state Clean Waters Act, MGL c. 21, ss 26-53.  Stormwater discharges are subject to 
regulations when two criteria are met under 314 CMR 3.04(2).  First, there must be 
“conveyance or system of conveyances (including pipes, ditches, and channels) primarily used 
for collecting and conveying stormwater runoff.”  314 CMR 3.04(2)(a).  Second, the stormwater 
runoff must be “contaminated by contact with process wastes, raw materials, toxic pollutants, 
hazardous substances, or oil and grease,” or, be designated on a case-by-case basis.  Such 
designations must be made when the “stormwater discharge” is subject to effluent or toxic 
pollutant limitations, is located in an industrial plant area, or may be a significant contributor of 
pollutants to waters of the Commonwealth.  Any activity resulting in a discharge to waters of 
the United States must comply with Section 401 of the Federal Clean Water Act and comply 
with state water quality standards.  All stormwater discharges must be set back from the 
receiving waters or wetlands and best management practices (BMP) must be implemented.  A 
permit is required for any stormwater discharge to an Outstanding Resource Water (ORW) 
which meets the regulatory definition in 314 CMR 3.04(2).  Outstanding Resource Waters are 
defined under Surface Water Quality Standards 314 CMR 4.06 and include public surface 
water supplies, coastal and some inland Areas of Critical Environmental Concern (ACECs), 
and certified vernal pools. 
 
This manual is set up to explain how to operate and maintain Best Management Practices that 
control erosion and minimize delivery of sediment and other pollutants to surrounding water 
and air.  
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Chapter 1  is an introduction to the site and describes the Best Management 
Practices used on this site. 

 
Chapter 2  outlines the inspection and maintenance schedules for the site. 
 
Chapter 3  shows the location of the Best Management Practices used on-site. 
 
Chapter 4  outlines the operation and function of the Best Management 

Practices. 
 
Chapter 5  describes how and when the Best Management Practices should be 

inspected and how frequently they must be maintained and cleaned. 
 
 

1.  Introduction: 
 
This purpose of this project is to create a residential subdivision with 3 lots. Lot 1 shall be 
noted as the lot located on the northeastern portion of the project site adjacent to Shaw Drive. 
Lot 2 shall be noted as the lot located at the southwestern portion of the project site. Lot 3 shall 
be noted as the lot located at the south eastern portion of the project site. Each lot will be 
serviced by an onsite subsurface sewage disposal system and a public water supply. The 
development includes the construction of the three (3) 5-bedroom single-family dwellings, 
supporting utilities, stormwater management system, and associated clearing, grading, and 
grubbing. A proposed roadway “Five Paths Court” will provide access to each of the residential 
dwelling within the right of way.  
 
The on-site stormwater runoff generated by the proposed impervious area (Pavement & roof) 
is to be collected and pre-treated prior to entering the two proposed Infiltration Chambers (IC) 
system. The Infiltration Chambers will provide sufficient stormwater infiltration and retention to 
mitigate the increase in overall impervious area from the proposed development per 
Massachusetts Stormwater Handbook. 
 
To control erosion and minimize delivery of sediment and other pollutants into the atmosphere 
and adjacent wetlands, Best Management Practice (BMP) has been provided within the site’s 
stormwater management system.  These practices include but are not limited to: 
 

• Deep Sump Hooded Catch Basin 

• Drainage Channel 

• Infiltration Chamber 

• Stone Diaphragm 
 

This manual is designed to help responsible parties become aware of urban non-point pollution 
problems and to provide detailed information about operating and maintaining stormwater 
management practices.  The success of the Best Management Practices is dependent on their 
continued operations and maintenance. 
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2.  Maintenance Requirements: 
 
BMP’s Owners: 

• The OWNERS of the BMP’s shall be the person, persons, trust, corporation, etc., or 
their successors who have title to the land on which the BMP is located. It is anticipated 
that all BMP’s will be owned and maintained by the owners of the subdivision.  Should 
the title of land upon which they are located is transferred the purchaser of the property, 
at that time, will assume all responsibilities set forth within this document. 

 
Operation and Maintenance Responsibilities: 

• The party or parties responsible for the funding, operation and maintenance of the 
BMP’s shall be the OWNER or their designees.   

• BMP’s each have specific maintenance requirements to ensure long-term effectiveness.  
These stormwater management systems will be operated, inspected and maintained on 
a regular basis by a qualified professional with expertise in inspecting drainage 
system components.  All of the stormwater BMP’s shall be kept in good working order 
at all times.   

• A maintenance agreement providing for the funding, operation and maintenance of all 
the stormwater management BMP’s shall be provided. 
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Source of Funding for Operation and Maintenance: 

• The party or parties responsible for the funding, operation and maintenance of the 
BMP’s shall be the OWNER or their designees.   

• A maintenance agreement providing for the funding, operation and maintenance of all 
the stormwater management BMP’s shall be provided. 

• Approximate estimated annual maintenance costs for the site are: 
- Deep Sump Hooded Catch Basins $250 
- Drainage Channel $250 
- Stone Diaphragm $500 
- Infiltration Chambers See manufacturer’s manual 

 
Schedule for Inspection and Maintenance: 

* BMP’s each have specific maintenance requirements to ensure long-term effectiveness.  
These stormwater management systems will be operated, inspected and maintained on 
a regular basis in accordance with this manual.  All of the stormwater BMP’s shall be 
kept in good working order at all times.   

* As a minimum, the OWNER shall follow the general guidelines outlined herein for the 
BMP’s provided on this site. 

* An Operation and Maintenance log must be maintained for the last three years, outlining 
inspections, repairs, replacement and disposal for each Best Management Practice 
(BMP).  In the case of disposal, the log shall indicate the type and material and the 
disposal location.  This rolling log shall be made available to the Mass DEP and/or the 
Wayland Conservation Commission upon request.  
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4.  Operation of Best Management Practices: 
 
Deep Sump Hooded Catch Basins – are underground concrete structures which are 
designed to retain removed trash, debris and coarse sediment from stormwater runoff and 
serve as temporary spill containment devices for floatables such as oil and greases prior to 
discharge into a storm sewer pipe.  The functions of a deep sump hooded catch basin include: 

• A grate and/or vertical notch found in the curbing, that allow stormwater to 
enter the structure while filtering out larger objects such as trash and leaves; 

• A four-foot (minimum) sump below the invert of the storm sewer pipe provides 
an area for detention time which allows sands and other sediments to settle 
out of the runoff prior to discharge. 

 
Drainage Channel – are traditional vegetated open channels that are designed to provide for 
non-erosive conveyance of stormwater runoff.  The functions of the drainage channels include: 

• Vegetated, stormwater conveyance; 

• Compatible with LID design practices and accents landscaping; 
 
Infiltration Chambers – are subsurface plastic chambers with an open bottom and laid over a 
field of crushed stone bed which allow for the recharge of treated runoff into the groundwater. 
The functions of the infiltration chambers include: 

• Provide groundwater recharge; 

• Reduce local flooding; 

• Preserve the natural water balance of the site 

 
Stone Diaphragm – is a crushed stone trench that is open to the surface that collects 
stormwater runoff from lawn area and other “clean” runoff. The stone trench will allow 
stormwater to infiltration into the groundwater prior to filling up and overflowing. The functions 
of Stone Diaphragm include: 

• Provide some groundwater recharge; 

• Provide some stormwater retention; 

 
5.  Inspection and Maintenance of Best Management Practices: 
 
Deep Sump Hooded Catch Basins and Drain Manholes - at a minimum, deep sump hooded 
catch basins and drain manholes shall be inspected four times per year.  Ideally, inspection 
should be conducted at the end of the foliage and snow removal seasons, with remaining 
inspections at regular intervals between these times.  Each structure should be cleaned 
whenever the depth of sediment deposits is greater than or equal to one half the depth of the 
sump from the bottom of the structure to the bottom of the lowest pipe invert, or at a minimum 
once per year.  Structures shall be inspected for a buildup of sediments, oils and debris, 
cracks, breaks, or deformations.  Any function of the catch basin and drain manhole that is not 
in working order will be replaced with similar materials, as per the detail, to prevent the storm 
sewer system from failing.  
 
The catch basins and drain manholes shall be cleaned by means of hand held shovels, scallop 
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shovel and/or vactor truck.  The grate opening shall be clear of any foreign or lodged object. 
Sands and salts used in the winter will be removed from the catch basin sumps in the early 
spring.  Leaves, pine needles, and branches brought down by autumn winds, rain, and cold 
weather will be removed from the catch basin and drain manhole sumps in the late fall.  
 
Collected sediment and debris will be properly disposed of per local, state and federal 
requirements.  Any sediment and debris removed from a catch basin deemed to be 
contaminated must be evaluated in accordance with the Hazardous Waste Regulations, 310 
CMR 30.000, and handled as hazardous waste. 
 
Drainage Channels - At a minimum, the drainage channel shall be inspected after every 
major storm event (1-inch of rain or greater) for the first six (6) months and twice per year 
thereafter.  Sediment and debris shall be removed from the drainage channel once per year.  
Sediment should be removed from the channel by hand methods in a manner to limit the 
disturbance of vegetation and underlying soils.  Grass within the channel shall be mowed as 
necessary to maintain the grass height between three (3) and six (6) inches.  Remove grass 
clippings and inspect for signs of erosion and the formation of rills and/or gullies.  Reseed or 
re-sod with an alternative grass species if the original grass cover is not successfully 
established. When reseeding, incorporate practices such as hydroseeding with a tackifier, 
blanket or similar practice to ensure that no scour occurs in the drainage channel, while the 
seeds germinate and develop roots.  
 
Collected sediment and debris will be properly disposed of per local, state and federal 
requirements.  Any sediment and debris removed from the drainage channel deemed to be 
contaminated must be evaluated in accordance with the Hazardous Waste Regulations, 310 
CMR 30.000, and handled as hazardous waste. 
 
Infiltration Chambers – At a minimum shall be inspected after every major storm event (1-
inch of rain or greater) for the first six (6) months, then in the spring and fall of every year, 
thereafter. Note how long water remains standing in basin after a storm; standing water within 
the basin >72 hours after storm events suggests potential clogging and should be immediately 
addressed. Also, check for signs of differential settlement, cracking, erosion, leakage in 
embankments, tree growth in embankments, condition of riprap, sediment accumulation and 
the health of the turf.   

 
Infiltration basins shall be mowed a minimum of twice per year. Grass clippings and 
accumulated organic matter should be removed to a non-sensitive area. Repairs and 
reseeding should be done as required. Sediment and debris should be removed manually 
when infiltration basin is thoroughly dry, a minimum of once per year or when the sediment 
level reaches a depth of 3”. 

 
Collected sediment and debris will be properly disposed of per local, state and federal 
requirements.  Any sediment and debris removed from the infiltration basin deemed to be 
contaminated must be evaluated in accordance with the Hazardous Waste Regulations, 310 
CMR 30.000, and handled as hazardous waste. 
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Stone Diaphragm – inspect the stone diaphragm after the major storms and every 6 months. 
Remove any debris that may clog the surface of the stone diaphragm. Water ponding up inside 
the stone trench may indicate that the bottom of the stone diaphragm has failed. To rehabilitate 
a fail trench, all accumulated sediment must be stripped from the bottom, the bottom of the 
trench must be scarified and tilled to induce infiltration and all stone aggregate and filter fabric 
must be removed and replaced. 
 
Collected sediment and debris will be properly disposed of per local, state and federal 
requirements.  Any sediment and debris removed from the constructed stormwater wetlands 
deemed to be contaminated must be evaluated in accordance with the Hazardous Waste 
Regulations, 310 CMR 30.000, and handled as hazardous waste. 
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MC-4500 CHAMBER
Designed to meet the most stringent industry performance standards for 
superior structural integrity while providing designers with a cost-effective 
method to save valuable land and protect water resources. The StormTech 
system is designed primarily to be used under parking lots, thus maximizing 
land usage for private (commercial) and public applications. StormTech 
chambers can also be used in conjunction with Green Infrastructure, thus 
enhancing the performance and extending the service life of these practices.

Stormtech mc-4500 chamber  
(not to scale)
Nominal Chamber Specifications

Size (L x W x h) 
52” x 100” x 60” 
1321 mm x 2540 mm x 1524 mm

Chamber Storage 
106.5 ft3 (3.01 m3)

Min. Installed Storage* 
162.6 ft3 (4.60 m3)

Weight 
Nominal 125 lbs (56.7 kg)

Shipping 
7 chambers/pallet 
5 end caps/pallet 
11 pallets/truck

*Assumes a minimum of 12” (300 mm) of 
stone above, 9” (230 mm) of stone below 
chambers, 9” (230 mm) of stone between 
chambers/end caps and 40% stone porosity.

Stormtech mc-4500 end cap  
(not to scale)
Nominal End Cap Specifications

Size (L x W x h) 
38” x 90” x 61” 
965 mm x 2286 mm x 1549 mm

End Cap Storage 
39.5 ft3 (1.12 m3)

Min. Installed Storage* 
115.3 ft3 (3.26 m3)

Weight 
Nominal 90.0 lbs (40.8 kg)

*Assumes a minimum of 12” (300 mm) of stone 
above, 9” (230 mm) of stone below, 12” (300 mm) 
of stone perimeter, 9” (230 mm) of stone between 
chambers/end caps and 40% stone porosity.
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MC-4500 CHAMBER SPECiFiCATionS

SToRAgE VoluME PER CHAMBER FT3 (M3)

Note: Assumes 9” (230 mm) of separation between chamber rows, 12” (300 
mm) of perimeter in front of the end caps, and 24” (600 mm) of cover. The 
volume of excavation will vary as depth of cover increases.

Note: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) stone above and 
includes the bare chamber/end cap volume. End cap volume assumes 12” (300 mm) stone 
perimeter in front of end cap.

Working on a project?  
Visit us at www.stormtech.com 
and utilize the StormTech Design Tool

ENGLISH TONS (yds3)
Stone Foundation Depth

9” 12” 15” 18” 

MC-4500 Chamber 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)

MC-4500 End Cap 9.8 (7.0) 10.2 (7.3) 10.6 (7.6) 11.1 (7.9)

METRIC KILOGRAMS (m3) 230 mm 300 mm 375 mm 450 mm

MC-4500 Chamber 6713 (4.0) 7076 (4.2) 7529 (4.5) 7983 (4.7)

MC-4500 End Cap 8890 (5.3) 9253 (5.5) 9616 (5.8) 10069 (6.0)

Note: Assumes 12” (300 mm) of stone above and 9” (230 mm) row spacing and 12” (300 mm) 
of perimeter stone in front of end caps.

AMounT oF STonE PER CHAMBER

Stone Foundation Depth

9” (230 mm) 12” (300 mm) 15” (375mm) 18” (450 mm)

MC-4500 Chamber 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)

MC-4500 End Cap 9.7 (7.4) 10.0 (7.6) 10.3 (7.9) 10.6 (8.1)

VoluME ExCAVATion PER CHAMBER yD3 (M3)

Bare 
Chamber 
Storage  
ft3 (m3)

Chamber and Stone 
Foundation Depth in. (mm)

9” (230 
mm) 12” (300 mm) 15” (375 mm) 18” (450 mm)

MC-4500 Chamber 106.5 (3.01) 162.6 (4.60) 166.3 (4.71) 169.9 (4.81) 173.6 (4.91)

MC-4500 End Cap 39.5 (1.12) 115.3 (3.26) 118.6 (3.36) 121.9 (3.45) 125.2 (3.54)



Long Term Pollution Prevention & 
Stormwater System Operation & Maintenance Plan Inspection Form 

Five Path at Tax Map 39, Parcel 15A, Wayland, MA 

 

Best Management Practices (BMP) Inspection Log 
General Information 

Project Name Five Path 
Location Tax Map 39, Parcel 15A, Wayland, MA 
Date of Inspection   Start/End Time  

Inspector’s Name(s)  

Inspector’s Title(s)  
Inspector’s Contact Information  
Inspector’s Qualifications  

 
Type of Inspection: 
 Regular           Emergency 

Weather Information 
Weather at time of this inspection? 
 Clear      Cloudy       Rain       Sleet       Fog       Snowing      High Winds     
 Other:                                                               Temperature:        
Are there any discharges at the time of inspection? Yes    No 
If yes, describe: 

 

 
Site-specific BMPs 

• The structural BMPs are identified on the BEST MANAGEMENT PRACTICES LOCUS included within the 
LONG TERM POLLUTION PREVENTION & STORMWATER SYSTEM OPERATION & MAINTENANCE 
PLAN. Carry a copy of the Locus map with you during your inspections.  This list will ensure that you are 
inspecting all required BMPs at your site. 

• Describe corrective actions initiated, date completed, and note the person that completed the work in the 
Corrective Action Log.   

 BMP BMP 
Installed? 

BMP 
Maintenance 
Required? 

Corrective Action Needed and Notes 
 

1  Yes  No Yes  No  
2  Yes  No Yes  No  
3  Yes  No Yes  No  
4  Yes  No Yes  No  
5  Yes  No Yes  No  
6  Yes  No Yes  No  
7  Yes  No Yes  No  
8  Yes  No Yes  No  
9  Yes  No Yes  No  
10  Yes  No Yes  No  

 



Long Term Pollution Prevention & 
Stormwater System Operation & Maintenance Plan Inspection Form 

Five Path at Tax Map 39, Parcel 15A, Wayland, MA 

 

 
Overall Site Issues 
Below are some general site issues that should be assessed during inspections.  Customize this list as needed for 
conditions at your site. 
 

 BMP/activity Implemented? Maintenance 
Required? 

Corrective Action Needed and Notes 
 

1 Are discharge points and 
receiving waters free of 
any sediment deposits? 

Yes  No Yes  No  
 
 
 

2 Are storm drain inlets 
properly working?   
 
 

Yes  No Yes  No  

3 Is trash/litter from site 
areas collected and 
placed in covered 
dumpsters?   
 

Yes  No Yes  No  

4 Are vehicle and 
equipment fueling, 
cleaning, and 
maintenance areas free 
of spills, leaks, or any 
other deleterious 
material?   

Yes  No Yes  No  

5 Are materials that are 
potential stormwater 
contaminants stored 
inside or under cover? 
 

Yes  No Yes  No  

5 Are non-stormwater 
discharges (e.g., wash 
water, dewatering) 
properly controlled? 
 

Yes  No Yes  No  

6 (Other) 
 
 
 
 

Yes  No Yes  No  

 
Non-Compliance 

Describe any incidents of non-compliance not described above: 
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CERTIFICATION STATEMENT 

 
“I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated 
the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations.” 
 
Print name and title: ___________________________________________________________________________ 
 
 
Signature:_________________________________________________________  Date:_____________________ 
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Introduction and Methodology 
 
This drainage narrative is intended to accompany plans for the proposed residential subdivision 
named Five Paths, located between Shaw Drive and Woodridge Road in Wayland, MA. Drainage 
has been evaluated to comply with the Massachusetts Stormwater Management Handbook and 
the Town of Wayland Bylaws. Site specific information has been evaluated under two scenarios, 
“pre-development” and “post-development” to match the Definitive Subdivision Plan as designed 
on the accompanying drawings. 
 
Evaluations of these conditions have been done so that potential impacts due to the project can be 
identified, quantified, and mitigated to the extents practicable. Summary data and calculations are 
provided herein and on drawing entitled “Drainage Plan” reflecting the hydrologic and hydraulic 
modeling of the stormwater management system that has been completed for the project. 
 
The final design intent seeks to meet the following interrelated goals: 
 

1. Limit stormwater runoff rates for the 0.5”, 1.0”, 2-, 10-, 25- and 100-year storm 
events to existing (pre-development) levels; 
 

2. Limit post-development peak stormwater runoff volumes for the 2-year, 10-year 
storm, 25-year, and 100-year storm events to existing (pre-development) levels. 

 
3. Evaluate potential on- and off-site flooding during the 100-year storm event due 

to proposed development; 
 
4. Maintain or increase the volume of stormwater recharged per storm event to 

those of existing (pre-development) levels; 
 
5. Prevent appreciable sediment and other suspended solids and contaminants 

transport by trapping them on site via Best Management Practices; 
 
6. Provide adequate drainage for new surfaces; 
 
7. Maintain existing drainage patterns while providing a cost-effective engineering 

solution that addresses regulatory as well as real-world constraints. 
 
8. Protect final graded surfaces and outfalls with adequate energy dissipation and 

erosion control. 
 
Site Description 
 
This proposed residential subdivision is located off Shaw Drive in southern Wayland. The project 
site area is a 6.5± acre portion of a 13.7± acre parcel currently identified on Wayland Assessor’s 
Map 39, Parcel 015A. The 7.2± acres of Parcel 39-015A not being developed for subdivision are 
designated as “Remaining Lands of Wilkinson.” None of Parcel 39-15A is currently developed, and 
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the parcel consists primarily of mixed evergreen and deciduous forest with some large rock 
outcrops.  
 
The site is located on rolling terrain, rising in elevation 54± vertical feet from the lowest point in the 
northwest corner at Shaw Drive to the highest point at the southern limit of the subdivision. The 
land has a primary ridge running from southwest to northeast, splitting into two main watersheds 
draining generally west and south. A topographic saddle point at the southern end of the subject 
property, along with some bedrock ledge outcrops, creates several smaller sub-watersheds. The 
land typically slopes at approximately 10% to 16%, with internal undulations creating some 
leveling areas containing lesser slopes ranging between 3% to 5%. 
 
Available NRCS soils mapping for the project and surrounding areas shows consistent soils, 
ranging from Hydrologic Soil Group (HSG) A & D. 45% of the soils consists of gravelly 
Narragansett loamy sand, which has a Hydraulic soil group of A. The remainder of the is a mixture 
of Hollis rock complex and ledge, both classified as a HSG D. Onsite soil evaluations done during 
subsurface sewage design were comprised of a gravelly sandy loam and loamy sand base with 
less than 15% cobble and boulders. These soil classifications, along with other listed 
characteristics in the logs reveal that the overall mapping is consistent with the field evaluation. 
 
When determining the most appropriate HSG for overall hydrologic analysis, HSG C was selected 
on the basis that the results be conservative in nature yet provide as realistic a characterization of 
the hydraulic conductivity of the soils as possible. The NRCS soil map unit data was considered 
along with the Part 630, Chapter 7 “Hydrologic Soil Groups” of the National Engineering Handbook 
(NEH). According to this handbook, the range of saturated hydraulic conductivity of the least 
impermeable layer placed the soil map’s conductivity range between HSG B and HSG C. Since 
the lower end of the Narragansett’s conductivity range is less than the lower limit of the HSG B 
from the NEH, and the fact that there was a noticeable amount of cobbles and boulders, HSG C 
was selected for analysis. 
 
Test holes dug in stormwater retention and infiltration basins revealed deeper sand and loamy 
sand deposits that are more consistent the HSG A characteristics of Narragansett. The localized 
pockets of HSG A soils are consistent with an overall HSG C for the whole site due to the other 
aspects observed. HSG A infiltration rate of 2.41 in/hr per the Rawl’s Chart for drainage have 
therefore been applied within stormwater infiltration areas. 
 
To evaluate the site drainage conditions from pre-development to post-development, the project 
site has been divided into four subcatchment areas (SC1.0, SC2.0, SC3.0 and SC4.0) and their 
associated analysis point (AP1, AP2, AP3 and AP4) under the pre-development scenario, as 
shown on the plan entitled “WATERSHED MAP – EXISTING CONDITIONS”, see attached. 
 
SC1.0 outlines a subcatchment area located on the north portion of the project site adjacent to 
Shaw Drive. SC1.0 generally flows north and west towards a low point located at the northwestern 
corner of the project site and shall be noted as AP1.  
 
SC2.0 outlines a subcatchment area located at the southwestern portion of the project site and 
generally flows west onto the adjacent property and shall be noted as AP2. 
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SC3.0 outlines a subcatchment area located on the southeastern portion of the project site and 
generally flows south onto the adjacent property and shall be noted as AP3. 
 
SC4.0 outlines a subcatchment area located on the southern portion of the project site between 
SC2.0 and SC3.0, and generally flows south onto the adjacent property and shall be noted as 
AP4. 
 
Project Description 
 
This purpose of this project is to create a residential subdivision with 3 lots. Lot 1 shall be noted as 
the lot located on the northeastern portion of the project site adjacent to Shaw Drive. Lot 2 shall be 
noted as the lot located at the southwestern portion of the project site. Lot 3 shall be noted as the 
lot located at the south eastern portion of the project site. Each lot will be serviced by an onsite 
subsurface sewage disposal system and municipal service connection. The development includes 
the construction of the three (3) 5-bedroom single-family dwellings, supporting utilities, stormwater 
management system, and associated clearing, grading and grubbing. A proposed roadway “Five 
Paths Court” will provide access to each of the residential dwelling within the right of way.  
 
The on-site stormwater runoff generated by the proposed impervious area (Pavement & roof) is to 
be collected and pre-treated prior to entering the two proposed Infiltration Chambers (IC) system. 
The Infiltration Chambers will provide sufficient stormwater infiltration and retention to mitigate the 
increase in overall impervious area from the proposed development per Massachusetts 
Stormwater Handbook. 
 
Under the post-development scenario, the project has been divided into (14) subcatchment areas 
shown on the plan entitled “WATERSHED MAP – PROPOSED CONDITIONS”, see attached. 
 
SC1.1 outlines an area draining into a double grate catch basin (DCB4), which will drain directly 
into the Infiltration Chambers (IC-1) located on Lot 1. SC1.1 will capture a portion of the existing 
pavement and wooded area from the adjacent property east of the project site, proposed roof 
runoff and a portion of the proposed paved driveway of the proposed single-family dwelling on Lot 
1.   
 
SC1.2 outlines an area consisting of a portion of the existing paved driveway and roof runoff from 
the adjacent property, a portion of the proposed driveway from Lot 1, grass and wooded area, and 
a portion of the proposed roadway. SC1.2 will be collected by a double grate catch basin (DCB3) 
and continue to flow into a drain manhole (DMH1) which will ultimately flow into IC-1. 
 
SC1.3 and SC1.4 outline a portion of the proposed roadway to be collected by two catch basins 
located on the proposed roadway (CB2 and CB1 respectively). Both catch basins will flow into 
DMH1 similar to DCB3. 
 
SC1.5 outlines an area that is mostly undisturbed except for tree clearing as required to construct 
the proposed roadway and Pipe End Structure (PES-1). The Pipe End Structure is an overflow 
outlet structure for IC-1, which will allow any overflow out of IC-1 to continue to flow towards AP1. 
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SC1.6 outlines an area of the proposed roadway coming off the edge of pavement of Shaw Drive. 
Stormwater runoff from SC1.6 is separated from the rest of the other subcatchments by a high 
point on Five Paths Court, in order to keep stormwater runoff the development separate from 
Shaw Drive. Stormwater runoff from SC1.6 is limited to approximately 622± sq. ft. of untreated 
pavement runoff. 
 
SC2.1 outlines an area consisting of the proposed roof runoff from the proposed building on Lot 2 
and a portion of the lawn that will get collected by a stone diaphragm (SD-1). SD-1 is a shallow 
structure that can retain stormwater runoff prior to overflowing and allowing runoff to continue 
downhill and into AP2.  
 
SC2.2 outlines an area outside of SC2.1, consisting of existing wooded area and lawn area of the 
proposed residential building of Lot 2. SC2.2 will remain mostly undisturbed except for tree 
clearing for the lawn area and will continue to flow into AP2 similar to pre-development. 
 
SC3.1 outlines an area consisting of the existing roof runoff, lawn area, and wooded area from the 
adjacent property east of the project site, as well as a portion of the roof runoff from the proposed 
building on Lot 3 and lawn area. Runoff from SC3.1 will be collected by a double grate catch basin 
(DCB5) and continue into a drain manhole (DMH2), which will ultimately discharge into an 
Infiltration Chamber system (IC-2) located south of the proposed building on Lot 3.  
 
SC3.2 outlines an area consisting of wooded area, lawn area and a portion of the proposed 
building roof on Lot 3. Runoff from SC3.2 will get collected by a double grate catch basin (DCB7) 
and flowing directly into the Infiltration chambers (IC-2).   
 
SC3.3 outlines an area that is mostly undisturbed with the exception for tree clearing as needed 
for the construction of the proposed onsite septic leaching area and Infiltration Chambers (IC-2) 
near the proposed building of Lot 3. SC3.3 will continue to flow into AP3 similar to pre-
development.  
 
SC3.4 outlines an area that that is mostly lawn area and a portion of the driveway runoff from Lot 
2. Runoff from SC3.4 will get collected by a double grate catch basin (DCB6) and flow into a drain 
manhole (DMH2), similar to SC3.1.  
 
SC4.1 outlines the lawn area for Lot 2 that will get collected by a stone diaphragm (SD-2) to retain 
the stormwater runoff generated by the tree clearing. SD-2 will overflow and allow runoff to 
continue downhill and into AP4. 
 
SC4.2 outlines an area that is mostly undisturbed that will continue to flow into AP4 similar to pre-
development. 
 
The proposed BMP’s have been designed in accordance with the Massachusetts Stormwater 
Standards, and the Town of Wayland Bylaws Chapter 193 to attenuate peak flows, retain runoff 
volumes, treat runoff from impervious surfaces and maintain groundwater recharge to 
predevelopment conditions. 
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Hydrologic and Hydraulic Computation Methodology 
 
Runoff rates and volume were computed using the Soil Conservation Service TR-20 Method 
entitled “Urban Hydrology for Small Watersheds”.  The following 24-hour rainfall events were 
analyzed: 
 
Frequency: 0.5”, 1.0”, 2-yr, 10-yr, 25-yr and 100-yr 
 
The rainfall depths for each storm were taken from the latest available updates from the 
Northeast Regional Climate Center (NRCC). 
 
As outlined above, runoff from the site has been analyzed at four points under the pre-
development and post-development conditions.  As a standard for comparison, AP1, AP2, AP3 
and AP4 are represented in both the pre and the post development cases.  
 
Summary of Results 
 
Peak discharge rates and volumes of the calculated runoff for both conditions analyzed are 
displayed in the HYDROLOGY SUMMARY that follows.  As shown within the summary, the peak 
discharge rates at all four analysis points for all analyzed storm events are less than or equal to 
those under pre-development conditions with the exception for the peak discharge volume of the 
0.5” and 1” storm events for AP1, AP2 and AP4. 
 
The deep sump hooded catch basins, stone diaphragms and infiltration chambers work together to 
provide an expected site wide Total Suspended Solids (TSS) removal of 84%.   
 
The infiltration chambers retain and infiltrate 6,481 cubic feet of runoff prior to discharging, well in 
excess of the minimum required 544 cubic feet occurring under existing conditions and displaced 
by the proposed development.   
 
The proposed development meets the MADEP Stormwater Management Standards through the 
use of Best Management Practices that address groundwater recharge, water quality (first flush) 
retention, and suspended solids removal within sustainable BMP’s.  See Appendix for computed 
solids quantities / removal process trains, and water quality runoff volumes. 
 
 





HYDROLOGY SUMMARY FOR 24-HOUR STORM

Five Paths
 Wayland, MA

Project No. 171053

.5" 1" 2-YR 10-YR 25-YR 100-YR
0.0 0.0 4.5 10.5 15.8 27.2
0.0 0.0 1.1 2.6 3.8 6.6
0.0 0.0 3.0 7.4 11.3 19.7
0.0 0.0 0.5 1.0 1.4 2.2

.5" 1" 2-YR 10-YR 25-YR 100-YR
0.0 0.0 2.1 10.0 15.5 26.1
0.0 0.0 1.1 2.4 3.5 5.8
0.0 0.0 2.7 7.3 11.3 19.6
0.0 0.0 0.4 0.8 1.1 1.8

.5" 1" 2-YR 10-YR 25-YR 100-YR
0.0 0.0 -2.4 -0.5 -0.3 -1.1
0.0 0.0 0.0 -0.2 -0.3 -0.8
0.0 0.0 -0.3 -0.1 0.0 -0.1
0.0 0.0 -0.1 -0.2 -0.3 -0.4

.5" 1" 2-YR 10-YR 25-YR 100-YR
0 213 16,177 36,167 53,979 93,791
0 53 3,992 8,924 13,319 23,144
0 124 13,814 31,474 47,335 82,984
0 122 1,798 3,482 4,894 7,922

.5" 1" 2-YR 10-YR 25-YR 100-YR
16 71 9,137 30,413 49,176 90,983
0 74 3,456 7,554 11,176 19,178
0 40 9,469 27,435 43,464 79,448

14 165 1,768 3,412 4,783 7,719

.5" 1" 2-YR 10-YR 25-YR 100-YR
16 -142 -7,040 -5,754 -4,803 -2,808
0 21 -536 -1,370 -2,143 -3,966
0 -84 -4,345 -4,039 -3,871 -3,536

14 43 -30 -70 -111 -203

AP1

PEAK DISCHARGE RATE 

Pre-Development vs. Developed (cfs)

Analysis Point

Analysis Point

AP2

Development (cfs)

AP2

AP1

Pre-Development (cfs)

Analysis Point

AP2
AP3

AP1

AP4

AP4

AP1

AP3

AP4

AP4

PEAK DISCHARGE VOLUME

AP1

AP2

AP2

Analysis Point

AP3

Analysis Point
Pre-Development (Cubic feet)

AP4
AP3

Pre-Development vs. Developed (Cubic feet)

Development (Cubic feet)

AP2

AP1

AP4
AP3

AP3

Analysis Point
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 

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

 

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

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

• Applicant/Project Name 

• Project Address 

• Name of Firm and Registered Professional Engineer that prepared the Report 

• Long-Term Pollution Prevention Plan required by Standards 4-6 

• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 
by Standard 82 

• Operation and Maintenance Plan required by Standard 9 
 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

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

 

 

 

 

 

 

 

 

 

 

 

  

   

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

 

 

 

 

http://www.mass.gov/dep/water/laws/policies.htm#storm
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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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Map Unit Legend

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

71B Ridgebury fine sandy loam, 3 to 
8 percent slopes, extremely 
stony

0.2 0.4%

106C Narragansett-Hollis-Rock 
outcrop complex, 3 to 15 
percent slopes

25.2 43.7%

106D Narragansett-Hollis-Rock 
outcrop complex, 15 to 25 
percent slopes

29.5 51.1%

251B Haven silt loam, 3 to 8 percent 
slopes

2.7 4.8%

Totals for Area of Interest 57.6 100.0%

Custom Soil Resource Report
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

63,276 74 >75% Grass cover, Good, HSG C  (SC1.0, SC3.0)
7,450 98 Paved parking, HSG C  (SC1.0, SC3.0)
3,874 98 Roofs, HSG C  (SC1.0, SC3.0)

16,501 98 Unconnected pavement, HSG C  (SC1.0, SC2.0, SC3.0, SC4.0)
387,184 70 Woods, Good, HSG C  (SC1.0, SC2.0, SC3.0, SC4.0)
478,286 72 TOTAL AREA
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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, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=215,046 sf   4.94% Impervious   Runoff Depth=0.00"Subcatchment SC1.0: 
   Flow Length=646'   Tc=6.7 min   CN=72   Runoff=0.0 cfs  0 cf

Runoff Area=53,073 sf   16.30% Impervious   Runoff Depth=0.00"Subcatchment SC2.0: 
   Flow Length=190'   Tc=7.2 min   UI Adjusted CN=72   Runoff=0.0 cfs  0 cf

Runoff Area=195,127 sf   1.28% Impervious   Runoff Depth=0.00"Subcatchment SC3.0: 
   Flow Length=642'   Tc=12.6 min   CN=71   Runoff=0.0 cfs  0 cf

Runoff Area=15,041 sf   40.25% Impervious   Runoff Depth>0.00"Subcatchment SC4.0: 
   Flow Length=98'   Tc=6.8 min   CN=81   Runoff=0.0 cfs  0 cf

   Inflow=0.0 cfs  0 cfLink AP1: 
   Primary=0.0 cfs  0 cf

   Inflow=0.0 cfs  0 cfLink AP2: 
   Primary=0.0 cfs  0 cf

   Inflow=0.0 cfs  0 cfLink AP3: 
   Primary=0.0 cfs  0 cf

   Inflow=0.0 cfs  0 cfLink AP4: 
   Primary=0.0 cfs  0 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 0 cf   Average Runoff Depth = 0.00"
94.18% Pervious = 450,461 sf     5.82% Impervious = 27,826 sf
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Summary for Subcatchment SC1.0: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
165,508 70 Woods, Good, HSG C

38,916 74 >75% Grass cover, Good, HSG C
778 98 Unconnected pavement, HSG C

7,395 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

215,046 72 Weighted Average
204,424 95.06% Pervious Area

10,622 4.94% Impervious Area
778 7.32% Unconnected

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

0.7 50 0.0200 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 32 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.8 564 0.1046 1.62 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.7 646 Total

Summary for Subcatchment SC2.0: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Adj Description
8,651 98 Unconnected pavement, HSG C

44,422 70 Woods, Good, HSG C
53,073 75 72 Weighted Average, UI Adjusted
44,422 83.70% Pervious Area

8,651 16.30% Impervious Area
8,651 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.1 140 0.1714 2.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.2 190 Total
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Summary for Subcatchment SC3.0: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
168,267 70 Woods, Good, HSG C

24,360 74 >75% Grass cover, Good, HSG C
55 98 Paved parking, HSG C

1,425 98 Roofs, HSG C
1,019 98 Unconnected pavement, HSG C

195,127 71 Weighted Average
192,627 98.72% Pervious Area

2,499 1.28% Impervious Area
1,019 40.77% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.9 225 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.0 367 0.0599 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.6 642 Total

Summary for Subcatchment SC4.0: 

Runoff = 0.0 cfs @ 24.00 hrs,  Volume= 0 cf,  Depth> 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
6,053 98 Unconnected pavement, HSG C
8,988 70 Woods, Good, HSG C

15,041 81 Weighted Average
8,988 59.75% Pervious Area
6,053 40.25% Impervious Area
6,053 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

0.7 48 0.0520 1.14 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.8 98 Total
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Summary for Link AP1: 

Inflow Area = 215,046 sf, 4.94% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP2: 

Inflow Area = 53,073 sf, 16.30% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP3: 

Inflow Area = 195,127 sf, 1.28% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP4: 

Inflow Area = 15,041 sf, 40.25% Impervious,  Inflow Depth > 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 24.00 hrs,  Volume= 0 cf
Primary = 0.0 cfs @ 24.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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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, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=215,046 sf   4.94% Impervious   Runoff Depth>0.01"Subcatchment SC1.0: 
   Flow Length=646'   Tc=6.7 min   CN=72   Runoff=0.0 cfs  213 cf

Runoff Area=53,073 sf   16.30% Impervious   Runoff Depth>0.01"Subcatchment SC2.0: 
   Flow Length=190'   Tc=7.2 min   UI Adjusted CN=72   Runoff=0.0 cfs  53 cf

Runoff Area=195,127 sf   1.28% Impervious   Runoff Depth>0.01"Subcatchment SC3.0: 
   Flow Length=642'   Tc=12.6 min   CN=71   Runoff=0.0 cfs  124 cf

Runoff Area=15,041 sf   40.25% Impervious   Runoff Depth>0.10"Subcatchment SC4.0: 
   Flow Length=98'   Tc=6.8 min   CN=81   Runoff=0.0 cfs  122 cf

   Inflow=0.0 cfs  213 cfLink AP1: 
   Primary=0.0 cfs  213 cf

   Inflow=0.0 cfs  53 cfLink AP2: 
   Primary=0.0 cfs  53 cf

   Inflow=0.0 cfs  124 cfLink AP3: 
   Primary=0.0 cfs  124 cf

   Inflow=0.0 cfs  122 cfLink AP4: 
   Primary=0.0 cfs  122 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 512 cf   Average Runoff Depth = 0.01"
94.18% Pervious = 450,461 sf     5.82% Impervious = 27,826 sf
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Summary for Subcatchment SC1.0: 

Runoff = 0.0 cfs @ 24.00 hrs,  Volume= 213 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
165,508 70 Woods, Good, HSG C

38,916 74 >75% Grass cover, Good, HSG C
778 98 Unconnected pavement, HSG C

7,395 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

215,046 72 Weighted Average
204,424 95.06% Pervious Area

10,622 4.94% Impervious Area
778 7.32% Unconnected

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

0.7 50 0.0200 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 32 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.8 564 0.1046 1.62 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.7 646 Total

Summary for Subcatchment SC2.0: 

Runoff = 0.0 cfs @ 24.00 hrs,  Volume= 53 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Adj Description
8,651 98 Unconnected pavement, HSG C

44,422 70 Woods, Good, HSG C
53,073 75 72 Weighted Average, UI Adjusted
44,422 83.70% Pervious Area

8,651 16.30% Impervious Area
8,651 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.1 140 0.1714 2.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.2 190 Total
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Summary for Subcatchment SC3.0: 

Runoff = 0.0 cfs @ 24.00 hrs,  Volume= 124 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
168,267 70 Woods, Good, HSG C

24,360 74 >75% Grass cover, Good, HSG C
55 98 Paved parking, HSG C

1,425 98 Roofs, HSG C
1,019 98 Unconnected pavement, HSG C

195,127 71 Weighted Average
192,627 98.72% Pervious Area

2,499 1.28% Impervious Area
1,019 40.77% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.9 225 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.0 367 0.0599 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.6 642 Total

Summary for Subcatchment SC4.0: 

Runoff = 0.0 cfs @ 12.18 hrs,  Volume= 122 cf,  Depth> 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
6,053 98 Unconnected pavement, HSG C
8,988 70 Woods, Good, HSG C

15,041 81 Weighted Average
8,988 59.75% Pervious Area
6,053 40.25% Impervious Area
6,053 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

0.7 48 0.0520 1.14 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.8 98 Total
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Summary for Link AP1: 

Inflow Area = 215,046 sf, 4.94% Impervious,  Inflow Depth > 0.01"    for  1 Inch event
Inflow = 0.0 cfs @ 24.00 hrs,  Volume= 213 cf
Primary = 0.0 cfs @ 24.00 hrs,  Volume= 213 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP2: 

Inflow Area = 53,073 sf, 16.30% Impervious,  Inflow Depth > 0.01"    for  1 Inch event
Inflow = 0.0 cfs @ 24.00 hrs,  Volume= 53 cf
Primary = 0.0 cfs @ 24.00 hrs,  Volume= 53 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP3: 

Inflow Area = 195,127 sf, 1.28% Impervious,  Inflow Depth > 0.01"    for  1 Inch event
Inflow = 0.0 cfs @ 24.00 hrs,  Volume= 124 cf
Primary = 0.0 cfs @ 24.00 hrs,  Volume= 124 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP4: 

Inflow Area = 15,041 sf, 40.25% Impervious,  Inflow Depth > 0.10"    for  1 Inch event
Inflow = 0.0 cfs @ 12.18 hrs,  Volume= 122 cf
Primary = 0.0 cfs @ 12.18 hrs,  Volume= 122 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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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, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=215,046 sf   4.94% Impervious   Runoff Depth>0.90"Subcatchment SC1.0: 
   Flow Length=646'   Tc=6.7 min   CN=72   Runoff=4.5 cfs  16,177 cf

Runoff Area=53,073 sf   16.30% Impervious   Runoff Depth>0.90"Subcatchment SC2.0: 
   Flow Length=190'   Tc=7.2 min   UI Adjusted CN=72   Runoff=1.1 cfs  3,992 cf

Runoff Area=195,127 sf   1.28% Impervious   Runoff Depth>0.85"Subcatchment SC3.0: 
   Flow Length=642'   Tc=12.6 min   CN=71   Runoff=3.0 cfs  13,814 cf

Runoff Area=15,041 sf   40.25% Impervious   Runoff Depth>1.43"Subcatchment SC4.0: 
   Flow Length=98'   Tc=6.8 min   CN=81   Runoff=0.5 cfs  1,798 cf

   Inflow=4.5 cfs  16,177 cfLink AP1: 
   Primary=4.5 cfs  16,177 cf

   Inflow=1.1 cfs  3,992 cfLink AP2: 
   Primary=1.1 cfs  3,992 cf

   Inflow=3.0 cfs  13,814 cfLink AP3: 
   Primary=3.0 cfs  13,814 cf

   Inflow=0.5 cfs  1,798 cfLink AP4: 
   Primary=0.5 cfs  1,798 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 35,781 cf   Average Runoff Depth = 0.90"
94.18% Pervious = 450,461 sf     5.82% Impervious = 27,826 sf
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Summary for Subcatchment SC1.0: 

Runoff = 4.5 cfs @ 12.14 hrs,  Volume= 16,177 cf,  Depth> 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
165,508 70 Woods, Good, HSG C

38,916 74 >75% Grass cover, Good, HSG C
778 98 Unconnected pavement, HSG C

7,395 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

215,046 72 Weighted Average
204,424 95.06% Pervious Area

10,622 4.94% Impervious Area
778 7.32% Unconnected

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

0.7 50 0.0200 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 32 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.8 564 0.1046 1.62 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.7 646 Total

Summary for Subcatchment SC2.0: 

Runoff = 1.1 cfs @ 12.15 hrs,  Volume= 3,992 cf,  Depth> 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Adj Description
8,651 98 Unconnected pavement, HSG C

44,422 70 Woods, Good, HSG C
53,073 75 72 Weighted Average, UI Adjusted
44,422 83.70% Pervious Area

8,651 16.30% Impervious Area
8,651 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.1 140 0.1714 2.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.2 190 Total
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Summary for Subcatchment SC3.0: 

Runoff = 3.0 cfs @ 12.22 hrs,  Volume= 13,814 cf,  Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
168,267 70 Woods, Good, HSG C

24,360 74 >75% Grass cover, Good, HSG C
55 98 Paved parking, HSG C

1,425 98 Roofs, HSG C
1,019 98 Unconnected pavement, HSG C

195,127 71 Weighted Average
192,627 98.72% Pervious Area

2,499 1.28% Impervious Area
1,019 40.77% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.9 225 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.0 367 0.0599 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.6 642 Total

Summary for Subcatchment SC4.0: 

Runoff = 0.5 cfs @ 12.14 hrs,  Volume= 1,798 cf,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
6,053 98 Unconnected pavement, HSG C
8,988 70 Woods, Good, HSG C

15,041 81 Weighted Average
8,988 59.75% Pervious Area
6,053 40.25% Impervious Area
6,053 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

0.7 48 0.0520 1.14 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.8 98 Total



Five Paths, Wayland MA Project No. 171053
NRCC 24-hr D  2-Year Rainfall=3.16"Pre-Dev

  Printed  6/23/2020Prepared by Goldsmith, Prest & Ringwall, Inc.
Page 14HydroCAD® 10.10-4a  s/n 01036  © 2020 HydroCAD Software Solutions LLC

Summary for Link AP1: 

Inflow Area = 215,046 sf, 4.94% Impervious,  Inflow Depth > 0.90"    for  2-Year event
Inflow = 4.5 cfs @ 12.14 hrs,  Volume= 16,177 cf
Primary = 4.5 cfs @ 12.14 hrs,  Volume= 16,177 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP2: 

Inflow Area = 53,073 sf, 16.30% Impervious,  Inflow Depth > 0.90"    for  2-Year event
Inflow = 1.1 cfs @ 12.15 hrs,  Volume= 3,992 cf
Primary = 1.1 cfs @ 12.15 hrs,  Volume= 3,992 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP3: 

Inflow Area = 195,127 sf, 1.28% Impervious,  Inflow Depth > 0.85"    for  2-Year event
Inflow = 3.0 cfs @ 12.22 hrs,  Volume= 13,814 cf
Primary = 3.0 cfs @ 12.22 hrs,  Volume= 13,814 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP4: 

Inflow Area = 15,041 sf, 40.25% Impervious,  Inflow Depth > 1.43"    for  2-Year event
Inflow = 0.5 cfs @ 12.14 hrs,  Volume= 1,798 cf
Primary = 0.5 cfs @ 12.14 hrs,  Volume= 1,798 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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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, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=215,046 sf   4.94% Impervious   Runoff Depth>2.02"Subcatchment SC1.0: 
   Flow Length=646'   Tc=6.7 min   CN=72   Runoff=10.5 cfs  36,167 cf

Runoff Area=53,073 sf   16.30% Impervious   Runoff Depth>2.02"Subcatchment SC2.0: 
   Flow Length=190'   Tc=7.2 min   UI Adjusted CN=72   Runoff=2.6 cfs  8,924 cf

Runoff Area=195,127 sf   1.28% Impervious   Runoff Depth>1.94"Subcatchment SC3.0: 
   Flow Length=642'   Tc=12.6 min   CN=71   Runoff=7.4 cfs  31,474 cf

Runoff Area=15,041 sf   40.25% Impervious   Runoff Depth>2.78"Subcatchment SC4.0: 
   Flow Length=98'   Tc=6.8 min   CN=81   Runoff=1.0 cfs  3,482 cf

   Inflow=10.5 cfs  36,167 cfLink AP1: 
   Primary=10.5 cfs  36,167 cf

   Inflow=2.6 cfs  8,924 cfLink AP2: 
   Primary=2.6 cfs  8,924 cf

   Inflow=7.4 cfs  31,474 cfLink AP3: 
   Primary=7.4 cfs  31,474 cf

   Inflow=1.0 cfs  3,482 cfLink AP4: 
   Primary=1.0 cfs  3,482 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 80,046 cf   Average Runoff Depth = 2.01"
94.18% Pervious = 450,461 sf     5.82% Impervious = 27,826 sf
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Summary for Subcatchment SC1.0: 

Runoff = 10.5 cfs @ 12.14 hrs,  Volume= 36,167 cf,  Depth> 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
165,508 70 Woods, Good, HSG C

38,916 74 >75% Grass cover, Good, HSG C
778 98 Unconnected pavement, HSG C

7,395 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

215,046 72 Weighted Average
204,424 95.06% Pervious Area

10,622 4.94% Impervious Area
778 7.32% Unconnected

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

0.7 50 0.0200 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 32 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.8 564 0.1046 1.62 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.7 646 Total

Summary for Subcatchment SC2.0: 

Runoff = 2.6 cfs @ 12.15 hrs,  Volume= 8,924 cf,  Depth> 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Adj Description
8,651 98 Unconnected pavement, HSG C

44,422 70 Woods, Good, HSG C
53,073 75 72 Weighted Average, UI Adjusted
44,422 83.70% Pervious Area

8,651 16.30% Impervious Area
8,651 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.1 140 0.1714 2.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.2 190 Total
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Summary for Subcatchment SC3.0: 

Runoff = 7.4 cfs @ 12.21 hrs,  Volume= 31,474 cf,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
168,267 70 Woods, Good, HSG C

24,360 74 >75% Grass cover, Good, HSG C
55 98 Paved parking, HSG C

1,425 98 Roofs, HSG C
1,019 98 Unconnected pavement, HSG C

195,127 71 Weighted Average
192,627 98.72% Pervious Area

2,499 1.28% Impervious Area
1,019 40.77% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.9 225 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.0 367 0.0599 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.6 642 Total

Summary for Subcatchment SC4.0: 

Runoff = 1.0 cfs @ 12.14 hrs,  Volume= 3,482 cf,  Depth> 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
6,053 98 Unconnected pavement, HSG C
8,988 70 Woods, Good, HSG C

15,041 81 Weighted Average
8,988 59.75% Pervious Area
6,053 40.25% Impervious Area
6,053 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

0.7 48 0.0520 1.14 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.8 98 Total
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Summary for Link AP1: 

Inflow Area = 215,046 sf, 4.94% Impervious,  Inflow Depth > 2.02"    for  10-Year event
Inflow = 10.5 cfs @ 12.14 hrs,  Volume= 36,167 cf
Primary = 10.5 cfs @ 12.14 hrs,  Volume= 36,167 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP2: 

Inflow Area = 53,073 sf, 16.30% Impervious,  Inflow Depth > 2.02"    for  10-Year event
Inflow = 2.6 cfs @ 12.15 hrs,  Volume= 8,924 cf
Primary = 2.6 cfs @ 12.15 hrs,  Volume= 8,924 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP3: 

Inflow Area = 195,127 sf, 1.28% Impervious,  Inflow Depth > 1.94"    for  10-Year event
Inflow = 7.4 cfs @ 12.21 hrs,  Volume= 31,474 cf
Primary = 7.4 cfs @ 12.21 hrs,  Volume= 31,474 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP4: 

Inflow Area = 15,041 sf, 40.25% Impervious,  Inflow Depth > 2.78"    for  10-Year event
Inflow = 1.0 cfs @ 12.14 hrs,  Volume= 3,482 cf
Primary = 1.0 cfs @ 12.14 hrs,  Volume= 3,482 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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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, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=215,046 sf   4.94% Impervious   Runoff Depth>3.01"Subcatchment SC1.0: 
   Flow Length=646'   Tc=6.7 min   CN=72   Runoff=15.8 cfs  53,979 cf

Runoff Area=53,073 sf   16.30% Impervious   Runoff Depth>3.01"Subcatchment SC2.0: 
   Flow Length=190'   Tc=7.2 min   UI Adjusted CN=72   Runoff=3.8 cfs  13,319 cf

Runoff Area=195,127 sf   1.28% Impervious   Runoff Depth>2.91"Subcatchment SC3.0: 
   Flow Length=642'   Tc=12.6 min   CN=71   Runoff=11.3 cfs  47,335 cf

Runoff Area=15,041 sf   40.25% Impervious   Runoff Depth>3.90"Subcatchment SC4.0: 
   Flow Length=98'   Tc=6.8 min   CN=81   Runoff=1.4 cfs  4,894 cf

   Inflow=15.8 cfs  53,979 cfLink AP1: 
   Primary=15.8 cfs  53,979 cf

   Inflow=3.8 cfs  13,319 cfLink AP2: 
   Primary=3.8 cfs  13,319 cf

   Inflow=11.3 cfs  47,335 cfLink AP3: 
   Primary=11.3 cfs  47,335 cf

   Inflow=1.4 cfs  4,894 cfLink AP4: 
   Primary=1.4 cfs  4,894 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 119,528 cf   Average Runoff Depth = 3.00"
94.18% Pervious = 450,461 sf     5.82% Impervious = 27,826 sf
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Summary for Subcatchment SC1.0: 

Runoff = 15.8 cfs @ 12.14 hrs,  Volume= 53,979 cf,  Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
165,508 70 Woods, Good, HSG C

38,916 74 >75% Grass cover, Good, HSG C
778 98 Unconnected pavement, HSG C

7,395 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

215,046 72 Weighted Average
204,424 95.06% Pervious Area

10,622 4.94% Impervious Area
778 7.32% Unconnected

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

0.7 50 0.0200 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 32 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.8 564 0.1046 1.62 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.7 646 Total

Summary for Subcatchment SC2.0: 

Runoff = 3.8 cfs @ 12.14 hrs,  Volume= 13,319 cf,  Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Adj Description
8,651 98 Unconnected pavement, HSG C

44,422 70 Woods, Good, HSG C
53,073 75 72 Weighted Average, UI Adjusted
44,422 83.70% Pervious Area

8,651 16.30% Impervious Area
8,651 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.1 140 0.1714 2.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.2 190 Total
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Summary for Subcatchment SC3.0: 

Runoff = 11.3 cfs @ 12.21 hrs,  Volume= 47,335 cf,  Depth> 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
168,267 70 Woods, Good, HSG C

24,360 74 >75% Grass cover, Good, HSG C
55 98 Paved parking, HSG C

1,425 98 Roofs, HSG C
1,019 98 Unconnected pavement, HSG C

195,127 71 Weighted Average
192,627 98.72% Pervious Area

2,499 1.28% Impervious Area
1,019 40.77% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.9 225 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.0 367 0.0599 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.6 642 Total

Summary for Subcatchment SC4.0: 

Runoff = 1.4 cfs @ 12.14 hrs,  Volume= 4,894 cf,  Depth> 3.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
6,053 98 Unconnected pavement, HSG C
8,988 70 Woods, Good, HSG C

15,041 81 Weighted Average
8,988 59.75% Pervious Area
6,053 40.25% Impervious Area
6,053 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

0.7 48 0.0520 1.14 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.8 98 Total
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Summary for Link AP1: 

Inflow Area = 215,046 sf, 4.94% Impervious,  Inflow Depth > 3.01"    for  25-Year event
Inflow = 15.8 cfs @ 12.14 hrs,  Volume= 53,979 cf
Primary = 15.8 cfs @ 12.14 hrs,  Volume= 53,979 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP2: 

Inflow Area = 53,073 sf, 16.30% Impervious,  Inflow Depth > 3.01"    for  25-Year event
Inflow = 3.8 cfs @ 12.14 hrs,  Volume= 13,319 cf
Primary = 3.8 cfs @ 12.14 hrs,  Volume= 13,319 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP3: 

Inflow Area = 195,127 sf, 1.28% Impervious,  Inflow Depth > 2.91"    for  25-Year event
Inflow = 11.3 cfs @ 12.21 hrs,  Volume= 47,335 cf
Primary = 11.3 cfs @ 12.21 hrs,  Volume= 47,335 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP4: 

Inflow Area = 15,041 sf, 40.25% Impervious,  Inflow Depth > 3.90"    for  25-Year event
Inflow = 1.4 cfs @ 12.14 hrs,  Volume= 4,894 cf
Primary = 1.4 cfs @ 12.14 hrs,  Volume= 4,894 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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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, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=215,046 sf   4.94% Impervious   Runoff Depth>5.23"Subcatchment SC1.0: 
   Flow Length=646'   Tc=6.7 min   CN=72   Runoff=27.2 cfs  93,791 cf

Runoff Area=53,073 sf   16.30% Impervious   Runoff Depth>5.23"Subcatchment SC2.0: 
   Flow Length=190'   Tc=7.2 min   UI Adjusted CN=72   Runoff=6.6 cfs  23,144 cf

Runoff Area=195,127 sf   1.28% Impervious   Runoff Depth>5.10"Subcatchment SC3.0: 
   Flow Length=642'   Tc=12.6 min   CN=71   Runoff=19.7 cfs  82,984 cf

Runoff Area=15,041 sf   40.25% Impervious   Runoff Depth>6.32"Subcatchment SC4.0: 
   Flow Length=98'   Tc=6.8 min   CN=81   Runoff=2.2 cfs  7,922 cf

   Inflow=27.2 cfs  93,791 cfLink AP1: 
   Primary=27.2 cfs  93,791 cf

   Inflow=6.6 cfs  23,144 cfLink AP2: 
   Primary=6.6 cfs  23,144 cf

   Inflow=19.7 cfs  82,984 cfLink AP3: 
   Primary=19.7 cfs  82,984 cf

   Inflow=2.2 cfs  7,922 cfLink AP4: 
   Primary=2.2 cfs  7,922 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 207,841 cf   Average Runoff Depth = 5.21"
94.18% Pervious = 450,461 sf     5.82% Impervious = 27,826 sf
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Summary for Subcatchment SC1.0: 

Runoff = 27.2 cfs @ 12.14 hrs,  Volume= 93,791 cf,  Depth> 5.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
165,508 70 Woods, Good, HSG C

38,916 74 >75% Grass cover, Good, HSG C
778 98 Unconnected pavement, HSG C

7,395 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

215,046 72 Weighted Average
204,424 95.06% Pervious Area

10,622 4.94% Impervious Area
778 7.32% Unconnected

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

0.7 50 0.0200 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 32 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.8 564 0.1046 1.62 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.7 646 Total

Summary for Subcatchment SC2.0: 

Runoff = 6.6 cfs @ 12.14 hrs,  Volume= 23,144 cf,  Depth> 5.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Adj Description
8,651 98 Unconnected pavement, HSG C

44,422 70 Woods, Good, HSG C
53,073 75 72 Weighted Average, UI Adjusted
44,422 83.70% Pervious Area

8,651 16.30% Impervious Area
8,651 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.1 140 0.1714 2.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.2 190 Total
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Summary for Subcatchment SC3.0: 

Runoff = 19.7 cfs @ 12.20 hrs,  Volume= 82,984 cf,  Depth> 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
168,267 70 Woods, Good, HSG C

24,360 74 >75% Grass cover, Good, HSG C
55 98 Paved parking, HSG C

1,425 98 Roofs, HSG C
1,019 98 Unconnected pavement, HSG C

195,127 71 Weighted Average
192,627 98.72% Pervious Area

2,499 1.28% Impervious Area
1,019 40.77% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.9 225 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.0 367 0.0599 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.6 642 Total

Summary for Subcatchment SC4.0: 

Runoff = 2.2 cfs @ 12.14 hrs,  Volume= 7,922 cf,  Depth> 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
6,053 98 Unconnected pavement, HSG C
8,988 70 Woods, Good, HSG C

15,041 81 Weighted Average
8,988 59.75% Pervious Area
6,053 40.25% Impervious Area
6,053 100.00% Unconnected

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

6.1 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

0.7 48 0.0520 1.14 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.8 98 Total
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Summary for Link AP1: 

Inflow Area = 215,046 sf, 4.94% Impervious,  Inflow Depth > 5.23"    for  100-Year event
Inflow = 27.2 cfs @ 12.14 hrs,  Volume= 93,791 cf
Primary = 27.2 cfs @ 12.14 hrs,  Volume= 93,791 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP2: 

Inflow Area = 53,073 sf, 16.30% Impervious,  Inflow Depth > 5.23"    for  100-Year event
Inflow = 6.6 cfs @ 12.14 hrs,  Volume= 23,144 cf
Primary = 6.6 cfs @ 12.14 hrs,  Volume= 23,144 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP3: 

Inflow Area = 195,127 sf, 1.28% Impervious,  Inflow Depth > 5.10"    for  100-Year event
Inflow = 19.7 cfs @ 12.20 hrs,  Volume= 82,984 cf
Primary = 19.7 cfs @ 12.20 hrs,  Volume= 82,984 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link AP4: 

Inflow Area = 15,041 sf, 40.25% Impervious,  Inflow Depth > 6.32"    for  100-Year event
Inflow = 2.2 cfs @ 12.14 hrs,  Volume= 7,922 cf
Primary = 2.2 cfs @ 12.14 hrs,  Volume= 7,922 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

156,005 74 >75% Grass cover, Good, HSG C  (SC1.1, SC1.2, SC1.3, SC1.5, SC2.1, SC2.2, 
SC3.1, SC3.2, SC3.3, SC3.4, SC4.1, SC4.2)

1,665 89 Gravel roads, HSG C  (SC1.1, SC1.2, SC1.3, SC3.1, SC3.4)
27,894 98 Paved parking, HSG C  (SC1.1, SC1.2, SC1.3, SC1.4, SC1.6, SC3.1, SC3.4)
9,202 98 Roofs, HSG C  (SC1.1, SC1.2, SC2.1, SC3.1, SC3.2)

16,818 98 Unconnected pavement, HSG C  (SC1.2, SC1.5, SC2.2, SC3.3, SC4.1, SC4.2)
266,702 70 Woods, Good, HSG C  (SC1.1, SC1.2, SC1.5, SC2.2, SC3.1, SC3.2, SC3.3, 

SC3.4, SC4.1, SC4.2)
478,286 75 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=54,522 sf   14.68% Impervious   Runoff Depth=0.00"Subcatchment SC1.1: 
   Flow Length=549'   Tc=7.5 min   CN=76   Runoff=0.0 cfs  0 cf

Runoff Area=115,523 sf   8.76% Impervious   Runoff Depth=0.00"Subcatchment SC1.2: 
   Flow Length=510'   Tc=6.7 min   CN=74   Runoff=0.0 cfs  0 cf

Runoff Area=5,639 sf   92.81% Impervious   Runoff Depth>0.26"Subcatchment SC1.3: 
   Tc=5.0 min   CN=97   Runoff=0.0 cfs  120 cf

Runoff Area=2,208 sf   100.00% Impervious   Runoff Depth>0.32"Subcatchment SC1.4: 
   Tc=5.0 min   CN=98   Runoff=0.0 cfs  58 cf

Runoff Area=46,238 sf   0.95% Impervious   Runoff Depth=0.00"Subcatchment SC1.5: 
   Flow Length=337'   Tc=6.4 min   CN=71   Runoff=0.0 cfs  0 cf

Runoff Area=622 sf   100.00% Impervious   Runoff Depth>0.32"Subcatchment SC1.6: 
   Tc=5.0 min   CN=98   Runoff=0.0 cfs  16 cf

Runoff Area=3,729 sf   47.63% Impervious   Runoff Depth>0.01"Subcatchment SC2.1: 
   Flow Length=68'   Tc=5.0 min   CN=85   Runoff=0.0 cfs  3 cf

Runoff Area=38,441 sf   23.39% Impervious   Runoff Depth=0.00"Subcatchment SC2.2: 
   Flow Length=140'   Tc=6.4 min   UI Adjusted CN=74   Runoff=0.0 cfs  0 cf

Runoff Area=66,880 sf   3.55% Impervious   Runoff Depth=0.00"Subcatchment SC3.1: 
   Flow Length=564'   Tc=10.4 min   CN=73   Runoff=0.0 cfs  0 cf

Runoff Area=55,060 sf   1.60% Impervious   Runoff Depth=0.00"Subcatchment SC3.2: 
   Flow Length=378'   Tc=10.1 min   CN=71   Runoff=0.0 cfs  0 cf

Runoff Area=62,459 sf   1.63% Impervious   Runoff Depth=0.00"Subcatchment SC3.3: 
   Flow Length=287'   Tc=10.8 min   CN=71   Runoff=0.0 cfs  0 cf

Runoff Area=12,347 sf   50.11% Impervious   Runoff Depth>0.02"Subcatchment SC3.4: 
   Flow Length=246'   Tc=5.0 min   CN=86   Runoff=0.0 cfs  17 cf

Runoff Area=4,504 sf   4.43% Impervious   Runoff Depth=0.00"Subcatchment SC4.1: 
   Flow Length=64'   Tc=5.0 min   CN=74   Runoff=0.0 cfs  0 cf

Runoff Area=10,114 sf   57.88% Impervious   Runoff Depth>0.02"Subcatchment SC4.2: 
   Flow Length=75'   Tc=12.7 min   CN=86   Runoff=0.0 cfs  14 cf

Peak Elev=298.07'   Inflow=0.0 cfs  58 cfPond CB1: 
12.0"  Round Culvert  n=0.013  L=220.0'  S=0.0450 '/'   Outflow=0.0 cfs  58 cf

Peak Elev=288.31'   Inflow=0.0 cfs  120 cfPond CB2: 
12.0"  Round Culvert  n=0.013  L=5.0'  S=0.0200 '/'   Outflow=0.0 cfs  120 cf
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Peak Elev=287.00'  Storage=0 cf   Inflow=0.0 cfs  0 cfPond DCB3: 
24.0"  Round Culvert  n=0.013  L=12.0'  S=0.0200 '/'   Outflow=0.0 cfs  0 cf

Peak Elev=287.00'  Storage=0 cf   Inflow=0.0 cfs  0 cfPond DCB4: 
15.0"  Round Culvert  n=0.013  L=10.0'  S=0.0100 '/'   Outflow=0.0 cfs  0 cf

Peak Elev=297.42'   Inflow=0.0 cfs  0 cfPond DCB5: 
21.0"  Round Culvert  n=0.013  L=47.0'  S=0.0100 '/'   Outflow=0.0 cfs  0 cf

Peak Elev=297.02'   Inflow=0.0 cfs  17 cfPond DCB6: 
21.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=0.0 cfs  17 cf

Peak Elev=297.01'   Inflow=0.0 cfs  0 cfPond DCB7: 
18.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=0.0 cfs  0 cf

Peak Elev=287.11'   Inflow=0.1 cfs  179 cfPond DMH1: 
24.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=0.1 cfs  179 cf

Peak Elev=296.86'   Inflow=0.0 cfs  17 cfPond DMH2: 
30.0"  Round Culvert  n=0.013  L=5.0'  S=0.0100 '/'   Outflow=0.0 cfs  17 cf

Peak Elev=282.40'  Storage=0 cf   Inflow=0.1 cfs  179 cfPond IC-1: 
   Discarded=0.1 cfs  179 cf   Primary=0.0 cfs  0 cf   Outflow=0.1 cfs  179 cf

Peak Elev=295.80'  Storage=0 cf   Inflow=0.0 cfs  17 cfPond IC-2: 
   Discarded=0.0 cfs  17 cf   Primary=0.0 cfs  0 cf   Outflow=0.0 cfs  17 cf

Peak Elev=300.00'  Storage=0 cf   Inflow=0.0 cfs  3 cfPond SD-1: 
   Discarded=0.0 cfs  3 cf   Primary=0.0 cfs  0 cf   Outflow=0.0 cfs  3 cf

Peak Elev=302.50'  Storage=0 cf   Inflow=0.0 cfs  0 cfPond SD-2: 
   Discarded=0.0 cfs  0 cf   Primary=0.0 cfs  0 cf   Outflow=0.0 cfs  0 cf

   Inflow=0.0 cfs  16 cfLink AP1: 
   Primary=0.0 cfs  16 cf

   Inflow=0.0 cfs  0 cfLink AP2: 
   Primary=0.0 cfs  0 cf

   Inflow=0.0 cfs  0 cfLink AP3: 
   Primary=0.0 cfs  0 cf

   Inflow=0.0 cfs  14 cfLink AP4: 
   Primary=0.0 cfs  14 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 230 cf   Average Runoff Depth = 0.01"
88.73% Pervious = 424,371 sf     11.27% Impervious = 53,915 sf
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Summary for Subcatchment SC1.1: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
24,785 74 >75% Grass cover, Good, HSG C
21,721 70 Woods, Good, HSG C

14 89 Gravel roads, HSG C
6,226 98 Paved parking, HSG C
1,776 98 Roofs, HSG C

54,522 76 Weighted Average
46,520 85.32% Pervious Area

8,002 14.68% Impervious Area

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

0.9 50 0.0100 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 35 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 50 0.0345 1.30 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 180 0.1550 1.97 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 234 0.0170 0.91 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.5 549 Total

Summary for Subcatchment SC1.2: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
46,703 74 >75% Grass cover, Good, HSG C
57,729 70 Woods, Good, HSG C

967 89 Gravel roads, HSG C
313 98 Unconnected pavement, HSG C

7,362 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

115,523 74 Weighted Average
105,398 91.24% Pervious Area

10,124 8.76% Impervious Area
313 3.09% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.3 167 0.0988 2.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 117 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 176 0.0400 3.00 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.7 510 Total

Summary for Subcatchment SC1.3: 

Runoff = 0.0 cfs @ 12.12 hrs,  Volume= 120 cf,  Depth> 0.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
162 74 >75% Grass cover, Good, HSG C
243 89 Gravel roads, HSG C

5,233 98 Paved parking, HSG C
5,639 97 Weighted Average

405 7.19% Pervious Area
5,233 92.81% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC1.4: 

Runoff = 0.0 cfs @ 12.12 hrs,  Volume= 58 cf,  Depth> 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
2,208 98 Paved parking, HSG C
2,208 100.00% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment SC1.5: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
37,139 70 Woods, Good, HSG C

441 98 Unconnected pavement, HSG C
8,658 74 >75% Grass cover, Good, HSG C

46,238 71 Weighted Average
45,797 99.05% Pervious Area

441 0.95% Impervious Area
441 100.00% Unconnected

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

3.3 50 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

3.1 287 0.0941 1.53 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 337 Total

Summary for Subcatchment SC1.6: 

Runoff = 0.0 cfs @ 12.12 hrs,  Volume= 16 cf,  Depth> 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
622 98 Paved parking, HSG C
622 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC2.1: 

Runoff = 0.0 cfs @ 16.53 hrs,  Volume= 3 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"
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Area (sf) CN Description
1,953 74 >75% Grass cover, Good, HSG C
1,776 98 Roofs, HSG C
3,729 85 Weighted Average
1,953 52.37% Pervious Area
1,776 47.63% Impervious Area

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

4.3 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 18 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.5 68 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC2.2: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Adj Description
7,180 74 >75% Grass cover, Good, HSG C

22,269 70 Woods, Good, HSG C
8,992 98 Unconnected pavement, HSG C

38,441 77 74 Weighted Average, UI Adjusted
29,449 76.61% Pervious Area

8,992 23.39% Impervious Area
8,992 100.00% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 29 0.1700 2.89 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 61 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 140 Total

Summary for Subcatchment SC3.1: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"
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Area (sf) CN Description
32,168 74 >75% Grass cover, Good, HSG C
31,971 70 Woods, Good, HSG C

364 89 Gravel roads, HSG C
55 98 Paved parking, HSG C

2,321 98 Roofs, HSG C
66,880 73 Weighted Average
64,504 96.45% Pervious Area

2,376 3.55% Impervious Area

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

2.1 247 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 133 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 134 0.0820 2.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.4 564 Total

Summary for Subcatchment SC3.2: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
12,832 74 >75% Grass cover, Good, HSG C

880 98 Roofs, HSG C
41,349 70 Woods, Good, HSG C
55,060 71 Weighted Average
54,180 98.40% Pervious Area

880 1.60% Impervious Area

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

7.1 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.7 204 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 124 0.0530 1.61 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.1 378 Total
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Summary for Subcatchment SC3.3: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
12,393 74 >75% Grass cover, Good, HSG C
49,047 70 Woods, Good, HSG C

1,019 98 Unconnected pavement, HSG C
62,459 71 Weighted Average
61,440 98.37% Pervious Area

1,019 1.63% Impervious Area
1,019 100.00% Unconnected

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

8.6 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

2.2 237 0.1350 1.84 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.8 287 Total

Summary for Subcatchment SC3.4: 

Runoff = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
5,554 74 >75% Grass cover, Good, HSG C

529 70 Woods, Good, HSG C
76 89 Gravel roads, HSG C

6,187 98 Paved parking, HSG C
12,347 86 Weighted Average

6,159 49.89% Pervious Area
6,187 50.11% Impervious Area

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

1.3 113 0.0200 1.40 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

2.4 38 0.1000 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.9 95 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.6 246 Total,  Increased to minimum Tc = 5.0 min
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Summary for Subcatchment SC4.1: 

Runoff = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
1,020 70 Woods, Good, HSG C

200 98 Unconnected pavement, HSG C
3,285 74 >75% Grass cover, Good, HSG C
4,504 74 Weighted Average
4,305 95.57% Pervious Area

200 4.43% Impervious Area
200 100.00% Unconnected

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

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 14 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.8 64 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC4.2: 

Runoff = 0.0 cfs @ 14.38 hrs,  Volume= 14 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  0.5 Inch Rainfall=0.50"

Area (sf) CN Description
3,927 70 Woods, Good, HSG C
5,854 98 Unconnected pavement, HSG C

333 74 >75% Grass cover, Good, HSG C
10,114 86 Weighted Average

4,260 42.12% Pervious Area
5,854 57.88% Impervious Area
5,854 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.4 50 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.16"
0.3 25 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.7 75 Total
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Summary for Pond CB1: 

Inflow Area = 2,208 sf,100.00% Impervious,  Inflow Depth > 0.32"    for  0.5 Inch event
Inflow = 0.0 cfs @ 12.12 hrs,  Volume= 58 cf
Outflow = 0.0 cfs @ 12.12 hrs,  Volume= 58 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 12.12 hrs,  Volume= 58 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.07' @ 12.12 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 298.00' 12.0"  Round Culvert   

L= 220.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 298.00' / 288.10'   S= 0.0450 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.0 cfs @ 12.12 hrs  HW=298.07'  TW=287.11'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.0 cfs @ 0.72 fps)

Summary for Pond CB2: 

Inflow Area = 5,639 sf, 92.81% Impervious,  Inflow Depth > 0.26"    for  0.5 Inch event
Inflow = 0.0 cfs @ 12.12 hrs,  Volume= 120 cf
Outflow = 0.0 cfs @ 12.12 hrs,  Volume= 120 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 12.12 hrs,  Volume= 120 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.31' @ 12.12 hrs
Flood Elev= 292.30'

Device Routing     Invert Outlet Devices
#1 Primary 288.20' 12.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 288.20' / 288.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.0 cfs @ 12.12 hrs  HW=288.31'  TW=287.11'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.0 cfs @ 0.87 fps)

Summary for Pond DCB3: 

Inflow Area = 115,523 sf, 8.76% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 287.00' @ 0.00 hrs   Surf.Area= 1 sf   Storage= 0 cf
Flood Elev= 292.00'   Surf.Area= 519 sf   Storage= 310 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 287.00' 310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 89 87.5 33 36 615
292.00 519 180.8 274 310 2,611

Device Routing     Invert Outlet Devices
#1 Primary 287.34' 24.0"  Round Culvert   

L= 12.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.34' / 287.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=287.00'  TW=287.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)

Summary for Pond DCB4: 

Inflow Area = 54,522 sf, 14.68% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 287.00' @ 0.00 hrs   Surf.Area= 1 sf   Storage= 0 cf
Flood Elev= 290.50'   Surf.Area= 192 sf   Storage= 37 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 287.00' 250 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 714 132.0 247 250 1,392
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Device Routing     Invert Outlet Devices
#1 Primary 287.25' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.25' / 287.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=287.00'  TW=282.40'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)

Summary for Pond DCB5: 

Inflow Area = 66,880 sf, 3.55% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 297.42' @ 0.00 hrs
Flood Elev= 302.50'

Device Routing     Invert Outlet Devices
#1 Primary 297.42' 21.0"  Round Culvert   

L= 47.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.42' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=297.42'  TW=296.85'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)

Summary for Pond DCB6: 

Inflow Area = 12,347 sf, 50.11% Impervious,  Inflow Depth > 0.02"    for  0.5 Inch event
Inflow = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf
Outflow = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 297.02' @ 14.24 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 21.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.0 cfs @ 14.24 hrs  HW=297.02'  TW=296.86'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.0 cfs @ 0.36 fps)
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Summary for Pond DCB7: 

Inflow Area = 55,060 sf, 1.60% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 297.01' @ 0.00 hrs
Flood Elev= 302.70'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 18.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=297.01'  TW=295.80'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)

Summary for Pond DMH1: 

Inflow Area = 123,370 sf, 14.24% Impervious,  Inflow Depth > 0.02"    for  0.5 Inch event
Inflow = 0.1 cfs @ 12.12 hrs,  Volume= 179 cf
Outflow = 0.1 cfs @ 12.12 hrs,  Volume= 179 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.1 cfs @ 12.12 hrs,  Volume= 179 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 287.11' @ 12.12 hrs
Flood Elev= 292.00'

Device Routing     Invert Outlet Devices
#1 Primary 287.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.00' / 286.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.1 cfs @ 12.12 hrs  HW=287.11'  TW=282.40'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.1 cfs @ 0.88 fps)

Summary for Pond DMH2: 

Inflow Area = 79,226 sf, 10.81% Impervious,  Inflow Depth > 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf
Outflow = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 296.86' @ 14.24 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 296.85' 30.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.85' / 296.80'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 4.91 sf   

Primary OutFlow  Max=0.0 cfs @ 14.24 hrs  HW=296.86'  TW=295.80'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.0 cfs @ 0.34 fps)

Summary for Pond IC-1: 

Inflow Area = 177,892 sf, 14.37% Impervious,  Inflow Depth > 0.01"    for  0.5 Inch event
Inflow = 0.1 cfs @ 12.12 hrs,  Volume= 179 cf
Outflow = 0.1 cfs @ 12.12 hrs,  Volume= 179 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.1 cfs @ 12.12 hrs,  Volume= 179 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 282.40' @ 12.12 hrs   Surf.Area= 2,021 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 282.40' 3,658 cf IC-1 Stone bed (Irregular) Listed below (Recalc)

14,147 cf Overall - 5,002 cf Embedded = 9,145 cf  x 40.0% Voids
#2 283.40' 5,002 cf ADS_StormTech MC-4500 b +Cap  x 44  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
44 Chambers in 4 Rows
Cap Storage= +39.5 cf x 2 x 4 rows = 316.0 cf

#3 283.00' 200 cf PES-1 Stone bed (Pyramidal) Listed below (Recalc)
625 cf Overall - 126 cf Embedded = 499 cf  x 40.0% Voids

#4 283.00' 126 cf 24.0"  Round Pipe Storage  Inside #3
L= 40.0'

8,985 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

282.40 2,021 188.0 0 0 2,021
283.00 2,021 188.0 1,213 1,213 2,134
284.00 2,021 188.0 2,021 3,234 2,322
285.00 2,021 188.0 2,021 5,255 2,510
286.00 2,021 188.0 2,021 7,276 2,698
287.00 2,021 188.0 2,021 9,297 2,886
288.00 2,021 188.0 2,021 11,318 3,074
289.00 2,021 188.0 2,021 13,339 3,262
289.40 2,021 188.0 808 14,147 3,337
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Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

283.00 250 0 0 250
284.00 250 250 250 313
285.00 250 250 500 376
285.50 250 125 625 408

Device Routing     Invert Outlet Devices
#1 Discarded 282.40' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 285.50' 50.0' long  x 2.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00   
Coef. (English)  2.48  2.60  2.60  2.60  2.64  2.65  2.68  2.75  2.74  
2.76  2.89  3.05  3.19  3.32   

#3 Device 2 284.10' 24.0"  Round Culvert   
L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 284.10' / 283.00'   S= 0.0157 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#4 Device 3 284.10' 20.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 287.00' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Discarded OutFlow  Max=0.1 cfs @ 12.12 hrs  HW=282.40'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=282.40'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

3=Culvert  ( Controls 0.0 cfs)
4=Orifice/Grate  ( Controls 0.0 cfs)
5=Sharp-Crested Vee/Trap Weir  ( Controls 0.0 cfs)

Summary for Pond IC-2: 

Inflow Area = 134,287 sf, 7.03% Impervious,  Inflow Depth > 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf
Outflow = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 14.24 hrs,  Volume= 17 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 295.80' @ 0.00 hrs   Surf.Area= 1,247 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 1,085.0 - 1,085.0 )
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Volume Invert Avail.Storage Storage Description
#1 295.80' 2,234 cf IC-2 Stone bed (Irregular) Listed below (Recalc)

8,729 cf Overall - 3,143 cf Embedded = 5,586 cf  x 40.0% Voids
#2 296.80' 3,143 cf ADS_StormTech MC-4500 b +Cap @ 4.03' L  x 28  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.6 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
28 Chambers in 2 Rows
Cap Storage= +39.5 cf x 2 x 2 rows = 158.0 cf

#3 296.00' 172 cf PES-2 Stone bed (Pyramidal) Listed below (Recalc)
500 cf Overall - 71 cf Embedded = 429 cf  x 40.0% Voids

#4 296.00' 71 cf 18.0"  Round Pipe Storage  Inside #3
L= 40.0'

5,620 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

295.80 1,247 165.0 0 0 1,247
296.00 1,247 165.0 249 249 1,280
297.00 1,247 165.0 1,247 1,496 1,445
298.00 1,247 165.0 1,247 2,743 1,610
299.00 1,247 165.0 1,247 3,990 1,775
300.00 1,247 165.0 1,247 5,237 1,940
301.00 1,247 165.0 1,247 6,484 2,105
302.00 1,247 165.0 1,247 7,731 2,270
302.80 1,247 165.0 998 8,729 2,402

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

296.00 250 0 0 250
297.00 250 250 250 313
298.00 250 250 500 376

Device Routing     Invert Outlet Devices
#1 Discarded 295.80' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 298.00' 50.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

#3 Device 2 296.50' 18.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.50' / 296.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#4 Device 3 296.50' 23.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 299.90' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   
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Discarded OutFlow  Max=0.0 cfs @ 14.24 hrs  HW=295.80'   (Free Discharge)
1=Exfiltration  (Passes 0.0 cfs of 0.1 cfs potential flow)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=295.80'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

3=Culvert  ( Controls 0.0 cfs)
4=Orifice/Grate  ( Controls 0.0 cfs)
5=Sharp-Crested Vee/Trap Weir  ( Controls 0.0 cfs)

Summary for Pond SD-1: 

Inflow Area = 3,729 sf, 47.63% Impervious,  Inflow Depth > 0.01"    for  0.5 Inch event
Inflow = 0.0 cfs @ 16.53 hrs,  Volume= 3 cf
Outflow = 0.0 cfs @ 16.53 hrs,  Volume= 3 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 16.53 hrs,  Volume= 3 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.00' @ 0.00 hrs   Surf.Area= 109 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 300.00' 44 cf Custom Stage Data (Irregular) Listed below (Recalc)

109 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

300.00 109 113.3 0 0 109
301.00 109 113.3 109 109 222

Device Routing     Invert Outlet Devices
#1 Discarded 300.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 300.90' 55.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 16.53 hrs  HW=300.00'   (Free Discharge)
1=Exfiltration  (Passes 0.0 cfs of 0.0 cfs potential flow)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=300.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)
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Summary for Pond SD-2: 

Inflow Area = 4,504 sf, 4.43% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 302.50' @ 0.00 hrs   Surf.Area= 40 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 302.50' 16 cf Custom Stage Data (Irregular) Listed below (Recalc)

40 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

302.50 40 44.0 0 0 40
303.50 40 44.0 40 40 84

Device Routing     Invert Outlet Devices
#1 Discarded 302.50' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 303.40' 20.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=302.50'   (Free Discharge)
1=Exfiltration  (Passes 0.0 cfs of 0.0 cfs potential flow)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=302.50'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Link AP1: 

Inflow Area = 224,752 sf, 11.85% Impervious,  Inflow Depth > 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 12.12 hrs,  Volume= 16 cf
Primary = 0.0 cfs @ 12.12 hrs,  Volume= 16 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Summary for Link AP2: 

Inflow Area = 42,170 sf, 25.53% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP3: 

Inflow Area = 196,746 sf, 5.32% Impervious,  Inflow Depth = 0.00"    for  0.5 Inch event
Inflow = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP4: 

Inflow Area = 14,618 sf, 41.41% Impervious,  Inflow Depth > 0.01"    for  0.5 Inch event
Inflow = 0.0 cfs @ 14.38 hrs,  Volume= 14 cf
Primary = 0.0 cfs @ 14.38 hrs,  Volume= 14 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=54,522 sf   14.68% Impervious   Runoff Depth>0.04"Subcatchment SC1.1: 
   Flow Length=549'   Tc=7.5 min   CN=76   Runoff=0.0 cfs  174 cf

Runoff Area=115,523 sf   8.76% Impervious   Runoff Depth>0.02"Subcatchment SC1.2: 
   Flow Length=510'   Tc=6.7 min   CN=74   Runoff=0.0 cfs  221 cf

Runoff Area=5,639 sf   92.81% Impervious   Runoff Depth>0.70"Subcatchment SC1.3: 
   Tc=5.0 min   CN=97   Runoff=0.1 cfs  331 cf

Runoff Area=2,208 sf   100.00% Impervious   Runoff Depth>0.79"Subcatchment SC1.4: 
   Tc=5.0 min   CN=98   Runoff=0.0 cfs  145 cf

Runoff Area=46,238 sf   0.95% Impervious   Runoff Depth>0.01"Subcatchment SC1.5: 
   Flow Length=337'   Tc=6.4 min   CN=71   Runoff=0.0 cfs  30 cf

Runoff Area=622 sf   100.00% Impervious   Runoff Depth>0.79"Subcatchment SC1.6: 
   Tc=5.0 min   CN=98   Runoff=0.0 cfs  41 cf

Runoff Area=3,729 sf   47.63% Impervious   Runoff Depth>0.17"Subcatchment SC2.1: 
   Flow Length=68'   Tc=5.0 min   CN=85   Runoff=0.0 cfs  54 cf

Runoff Area=38,441 sf   23.39% Impervious   Runoff Depth>0.02"Subcatchment SC2.2: 
   Flow Length=140'   Tc=6.4 min   UI Adjusted CN=74   Runoff=0.0 cfs  74 cf

Runoff Area=66,880 sf   3.55% Impervious   Runoff Depth>0.02"Subcatchment SC3.1: 
   Flow Length=564'   Tc=10.4 min   CN=73   Runoff=0.0 cfs  94 cf

Runoff Area=55,060 sf   1.60% Impervious   Runoff Depth>0.01"Subcatchment SC3.2: 
   Flow Length=378'   Tc=10.1 min   CN=71   Runoff=0.0 cfs  35 cf

Runoff Area=62,459 sf   1.63% Impervious   Runoff Depth>0.01"Subcatchment SC3.3: 
   Flow Length=287'   Tc=10.8 min   CN=71   Runoff=0.0 cfs  40 cf

Runoff Area=12,347 sf   50.11% Impervious   Runoff Depth>0.20"Subcatchment SC3.4: 
   Flow Length=246'   Tc=5.0 min   CN=86   Runoff=0.1 cfs  203 cf

Runoff Area=4,504 sf   4.43% Impervious   Runoff Depth>0.02"Subcatchment SC4.1: 
   Flow Length=64'   Tc=5.0 min   CN=74   Runoff=0.0 cfs  9 cf

Runoff Area=10,114 sf   57.88% Impervious   Runoff Depth>0.20"Subcatchment SC4.2: 
   Flow Length=75'   Tc=12.7 min   CN=86   Runoff=0.0 cfs  165 cf

Peak Elev=298.11'   Inflow=0.0 cfs  145 cfPond CB1: 
12.0"  Round Culvert  n=0.013  L=220.0'  S=0.0450 '/'   Outflow=0.0 cfs  145 cf

Peak Elev=288.37'   Inflow=0.1 cfs  331 cfPond CB2: 
12.0"  Round Culvert  n=0.013  L=5.0'  S=0.0200 '/'   Outflow=0.1 cfs  331 cf
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Peak Elev=287.37'  Storage=0 cf   Inflow=0.0 cfs  221 cfPond DCB3: 
24.0"  Round Culvert  n=0.013  L=12.0'  S=0.0200 '/'   Outflow=0.0 cfs  221 cf

Peak Elev=287.29'  Storage=0 cf   Inflow=0.0 cfs  174 cfPond DCB4: 
15.0"  Round Culvert  n=0.013  L=10.0'  S=0.0100 '/'   Outflow=0.0 cfs  173 cf

Peak Elev=297.45'   Inflow=0.0 cfs  94 cfPond DCB5: 
21.0"  Round Culvert  n=0.013  L=47.0'  S=0.0100 '/'   Outflow=0.0 cfs  94 cf

Peak Elev=297.12'   Inflow=0.1 cfs  203 cfPond DCB6: 
21.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=0.1 cfs  203 cf

Peak Elev=297.03'   Inflow=0.0 cfs  35 cfPond DCB7: 
18.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=0.0 cfs  35 cf

Peak Elev=287.17'   Inflow=0.1 cfs  697 cfPond DMH1: 
24.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=0.1 cfs  697 cf

Peak Elev=296.95'   Inflow=0.1 cfs  297 cfPond DMH2: 
30.0"  Round Culvert  n=0.013  L=5.0'  S=0.0100 '/'   Outflow=0.1 cfs  297 cf

Peak Elev=282.41'  Storage=8 cf   Inflow=0.1 cfs  871 cfPond IC-1: 
   Discarded=0.1 cfs  870 cf   Primary=0.0 cfs  0 cf   Outflow=0.1 cfs  870 cf

Peak Elev=295.80'  Storage=0 cf   Inflow=0.1 cfs  332 cfPond IC-2: 
   Discarded=0.1 cfs  332 cf   Primary=0.0 cfs  0 cf   Outflow=0.1 cfs  332 cf

Peak Elev=300.07'  Storage=3 cf   Inflow=0.0 cfs  54 cfPond SD-1: 
   Discarded=0.0 cfs  54 cf   Primary=0.0 cfs  0 cf   Outflow=0.0 cfs  54 cf

Peak Elev=302.50'  Storage=0 cf   Inflow=0.0 cfs  9 cfPond SD-2: 
   Discarded=0.0 cfs  9 cf   Primary=0.0 cfs  0 cf   Outflow=0.0 cfs  9 cf

   Inflow=0.0 cfs  71 cfLink AP1: 
   Primary=0.0 cfs  71 cf

   Inflow=0.0 cfs  74 cfLink AP2: 
   Primary=0.0 cfs  74 cf

   Inflow=0.0 cfs  40 cfLink AP3: 
   Primary=0.0 cfs  40 cf

   Inflow=0.0 cfs  165 cfLink AP4: 
   Primary=0.0 cfs  165 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 1,615 cf   Average Runoff Depth = 0.04"
88.73% Pervious = 424,371 sf     11.27% Impervious = 53,915 sf
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Summary for Subcatchment SC1.1: 

Runoff = 0.0 cfs @ 13.27 hrs,  Volume= 174 cf,  Depth> 0.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
24,785 74 >75% Grass cover, Good, HSG C
21,721 70 Woods, Good, HSG C

14 89 Gravel roads, HSG C
6,226 98 Paved parking, HSG C
1,776 98 Roofs, HSG C

54,522 76 Weighted Average
46,520 85.32% Pervious Area

8,002 14.68% Impervious Area

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

0.9 50 0.0100 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 35 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 50 0.0345 1.30 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 180 0.1550 1.97 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 234 0.0170 0.91 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.5 549 Total

Summary for Subcatchment SC1.2: 

Runoff = 0.0 cfs @ 16.55 hrs,  Volume= 221 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
46,703 74 >75% Grass cover, Good, HSG C
57,729 70 Woods, Good, HSG C

967 89 Gravel roads, HSG C
313 98 Unconnected pavement, HSG C

7,362 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

115,523 74 Weighted Average
105,398 91.24% Pervious Area

10,124 8.76% Impervious Area
313 3.09% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.3 167 0.0988 2.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 117 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 176 0.0400 3.00 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.7 510 Total

Summary for Subcatchment SC1.3: 

Runoff = 0.1 cfs @ 12.12 hrs,  Volume= 331 cf,  Depth> 0.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
162 74 >75% Grass cover, Good, HSG C
243 89 Gravel roads, HSG C

5,233 98 Paved parking, HSG C
5,639 97 Weighted Average

405 7.19% Pervious Area
5,233 92.81% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC1.4: 

Runoff = 0.0 cfs @ 12.12 hrs,  Volume= 145 cf,  Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
2,208 98 Paved parking, HSG C
2,208 100.00% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment SC1.5: 

Runoff = 0.0 cfs @ 24.00 hrs,  Volume= 30 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
37,139 70 Woods, Good, HSG C

441 98 Unconnected pavement, HSG C
8,658 74 >75% Grass cover, Good, HSG C

46,238 71 Weighted Average
45,797 99.05% Pervious Area

441 0.95% Impervious Area
441 100.00% Unconnected

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

3.3 50 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

3.1 287 0.0941 1.53 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 337 Total

Summary for Subcatchment SC1.6: 

Runoff = 0.0 cfs @ 12.12 hrs,  Volume= 41 cf,  Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
622 98 Paved parking, HSG C
622 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC2.1: 

Runoff = 0.0 cfs @ 12.13 hrs,  Volume= 54 cf,  Depth> 0.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"
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Area (sf) CN Description
1,953 74 >75% Grass cover, Good, HSG C
1,776 98 Roofs, HSG C
3,729 85 Weighted Average
1,953 52.37% Pervious Area
1,776 47.63% Impervious Area

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

4.3 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 18 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.5 68 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC2.2: 

Runoff = 0.0 cfs @ 16.54 hrs,  Volume= 74 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Adj Description
7,180 74 >75% Grass cover, Good, HSG C

22,269 70 Woods, Good, HSG C
8,992 98 Unconnected pavement, HSG C

38,441 77 74 Weighted Average, UI Adjusted
29,449 76.61% Pervious Area

8,992 23.39% Impervious Area
8,992 100.00% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 29 0.1700 2.89 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 61 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 140 Total

Summary for Subcatchment SC3.1: 

Runoff = 0.0 cfs @ 22.27 hrs,  Volume= 94 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"
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Area (sf) CN Description
32,168 74 >75% Grass cover, Good, HSG C
31,971 70 Woods, Good, HSG C

364 89 Gravel roads, HSG C
55 98 Paved parking, HSG C

2,321 98 Roofs, HSG C
66,880 73 Weighted Average
64,504 96.45% Pervious Area

2,376 3.55% Impervious Area

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

2.1 247 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 133 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 134 0.0820 2.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.4 564 Total

Summary for Subcatchment SC3.2: 

Runoff = 0.0 cfs @ 24.00 hrs,  Volume= 35 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
12,832 74 >75% Grass cover, Good, HSG C

880 98 Roofs, HSG C
41,349 70 Woods, Good, HSG C
55,060 71 Weighted Average
54,180 98.40% Pervious Area

880 1.60% Impervious Area

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

7.1 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.7 204 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 124 0.0530 1.61 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.1 378 Total
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Summary for Subcatchment SC3.3: 

Runoff = 0.0 cfs @ 24.00 hrs,  Volume= 40 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
12,393 74 >75% Grass cover, Good, HSG C
49,047 70 Woods, Good, HSG C

1,019 98 Unconnected pavement, HSG C
62,459 71 Weighted Average
61,440 98.37% Pervious Area

1,019 1.63% Impervious Area
1,019 100.00% Unconnected

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

8.6 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

2.2 237 0.1350 1.84 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.8 287 Total

Summary for Subcatchment SC3.4: 

Runoff = 0.1 cfs @ 12.13 hrs,  Volume= 203 cf,  Depth> 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
5,554 74 >75% Grass cover, Good, HSG C

529 70 Woods, Good, HSG C
76 89 Gravel roads, HSG C

6,187 98 Paved parking, HSG C
12,347 86 Weighted Average

6,159 49.89% Pervious Area
6,187 50.11% Impervious Area

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

1.3 113 0.0200 1.40 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

2.4 38 0.1000 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.9 95 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.6 246 Total,  Increased to minimum Tc = 5.0 min
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Summary for Subcatchment SC4.1: 

Runoff = 0.0 cfs @ 16.53 hrs,  Volume= 9 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
1,020 70 Woods, Good, HSG C

200 98 Unconnected pavement, HSG C
3,285 74 >75% Grass cover, Good, HSG C
4,504 74 Weighted Average
4,305 95.57% Pervious Area

200 4.43% Impervious Area
200 100.00% Unconnected

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

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 14 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.8 64 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC4.2: 

Runoff = 0.0 cfs @ 12.22 hrs,  Volume= 165 cf,  Depth> 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  1 Inch Rainfall=1.00"

Area (sf) CN Description
3,927 70 Woods, Good, HSG C
5,854 98 Unconnected pavement, HSG C

333 74 >75% Grass cover, Good, HSG C
10,114 86 Weighted Average

4,260 42.12% Pervious Area
5,854 57.88% Impervious Area
5,854 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.4 50 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.16"
0.3 25 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.7 75 Total
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Summary for Pond CB1: 

Inflow Area = 2,208 sf,100.00% Impervious,  Inflow Depth > 0.79"    for  1 Inch event
Inflow = 0.0 cfs @ 12.12 hrs,  Volume= 145 cf
Outflow = 0.0 cfs @ 12.12 hrs,  Volume= 145 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 12.12 hrs,  Volume= 145 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.11' @ 12.12 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 298.00' 12.0"  Round Culvert   

L= 220.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 298.00' / 288.10'   S= 0.0450 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.0 cfs @ 12.12 hrs  HW=298.11'  TW=287.17'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.0 cfs @ 0.90 fps)

Summary for Pond CB2: 

Inflow Area = 5,639 sf, 92.81% Impervious,  Inflow Depth > 0.70"    for  1 Inch event
Inflow = 0.1 cfs @ 12.12 hrs,  Volume= 331 cf
Outflow = 0.1 cfs @ 12.12 hrs,  Volume= 331 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.1 cfs @ 12.12 hrs,  Volume= 331 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.37' @ 12.12 hrs
Flood Elev= 292.30'

Device Routing     Invert Outlet Devices
#1 Primary 288.20' 12.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 288.20' / 288.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.1 cfs @ 12.12 hrs  HW=288.37'  TW=287.17'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.1 cfs @ 1.12 fps)

Summary for Pond DCB3: 

Inflow Area = 115,523 sf, 8.76% Impervious,  Inflow Depth > 0.02"    for  1 Inch event
Inflow = 0.0 cfs @ 16.55 hrs,  Volume= 221 cf
Outflow = 0.0 cfs @ 16.55 hrs,  Volume= 221 cf,  Atten= 0%,  Lag= 0.1 min
Primary = 0.0 cfs @ 16.55 hrs,  Volume= 221 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 287.37' @ 16.55 hrs   Surf.Area= 1 sf   Storage= 0 cf
Flood Elev= 292.00'   Surf.Area= 519 sf   Storage= 310 cf

Plug-Flow detention time= 1.1 min calculated for 221 cf (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 1,123.6 - 1,123.0 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 89 87.5 33 36 615
292.00 519 180.8 274 310 2,611

Device Routing     Invert Outlet Devices
#1 Primary 287.34' 24.0"  Round Culvert   

L= 12.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.34' / 287.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.0 cfs @ 16.55 hrs  HW=287.37'  TW=287.05'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.0 cfs @ 0.50 fps)

Summary for Pond DCB4: 

Inflow Area = 54,522 sf, 14.68% Impervious,  Inflow Depth > 0.04"    for  1 Inch event
Inflow = 0.0 cfs @ 13.27 hrs,  Volume= 174 cf
Outflow = 0.0 cfs @ 13.27 hrs,  Volume= 173 cf,  Atten= 0%,  Lag= 0.1 min
Primary = 0.0 cfs @ 13.27 hrs,  Volume= 173 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 287.29' @ 13.27 hrs   Surf.Area= 1 sf   Storage= 0 cf
Flood Elev= 290.50'   Surf.Area= 192 sf   Storage= 37 cf

Plug-Flow detention time= 1.1 min calculated for 173 cf (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 1,073.9 - 1,073.4 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 250 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 714 132.0 247 250 1,392
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Device Routing     Invert Outlet Devices
#1 Primary 287.25' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.25' / 287.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.0 cfs @ 13.27 hrs  HW=287.29'  TW=282.40'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.0 cfs @ 0.77 fps)

Summary for Pond DCB5: 

Inflow Area = 66,880 sf, 3.55% Impervious,  Inflow Depth > 0.02"    for  1 Inch event
Inflow = 0.0 cfs @ 22.27 hrs,  Volume= 94 cf
Outflow = 0.0 cfs @ 22.27 hrs,  Volume= 94 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 22.27 hrs,  Volume= 94 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 297.45' @ 22.27 hrs
Flood Elev= 302.50'

Device Routing     Invert Outlet Devices
#1 Primary 297.42' 21.0"  Round Culvert   

L= 47.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.42' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.0 cfs @ 22.27 hrs  HW=297.45'  TW=296.88'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.0 cfs @ 0.62 fps)

Summary for Pond DCB6: 

Inflow Area = 12,347 sf, 50.11% Impervious,  Inflow Depth > 0.20"    for  1 Inch event
Inflow = 0.1 cfs @ 12.13 hrs,  Volume= 203 cf
Outflow = 0.1 cfs @ 12.13 hrs,  Volume= 203 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.1 cfs @ 12.13 hrs,  Volume= 203 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 297.12' @ 12.13 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 21.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.1 cfs @ 12.13 hrs  HW=297.12'  TW=296.95'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.1 cfs @ 1.31 fps)
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Summary for Pond DCB7: 

Inflow Area = 55,060 sf, 1.60% Impervious,  Inflow Depth > 0.01"    for  1 Inch event
Inflow = 0.0 cfs @ 24.00 hrs,  Volume= 35 cf
Outflow = 0.0 cfs @ 24.00 hrs,  Volume= 35 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.0 cfs @ 24.00 hrs,  Volume= 35 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 297.03' @ 24.00 hrs
Flood Elev= 302.70'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 18.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.0 cfs @ 24.00 hrs  HW=297.03'  TW=295.80'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.0 cfs @ 0.51 fps)

Summary for Pond DMH1: 

Inflow Area = 123,370 sf, 14.24% Impervious,  Inflow Depth > 0.07"    for  1 Inch event
Inflow = 0.1 cfs @ 12.12 hrs,  Volume= 697 cf
Outflow = 0.1 cfs @ 12.12 hrs,  Volume= 697 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.1 cfs @ 12.12 hrs,  Volume= 697 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 287.17' @ 12.12 hrs
Flood Elev= 292.00'

Device Routing     Invert Outlet Devices
#1 Primary 287.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.00' / 286.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.1 cfs @ 12.12 hrs  HW=287.17'  TW=282.41'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.1 cfs @ 1.11 fps)

Summary for Pond DMH2: 

Inflow Area = 79,226 sf, 10.81% Impervious,  Inflow Depth > 0.04"    for  1 Inch event
Inflow = 0.1 cfs @ 12.13 hrs,  Volume= 297 cf
Outflow = 0.1 cfs @ 12.13 hrs,  Volume= 297 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.1 cfs @ 12.13 hrs,  Volume= 297 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 296.95' @ 12.13 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 296.85' 30.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.85' / 296.80'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 4.91 sf   

Primary OutFlow  Max=0.1 cfs @ 12.13 hrs  HW=296.95'  TW=295.80'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.1 cfs @ 1.23 fps)

Summary for Pond IC-1: 

Inflow Area = 177,892 sf, 14.37% Impervious,  Inflow Depth > 0.06"    for  1 Inch event
Inflow = 0.1 cfs @ 12.12 hrs,  Volume= 871 cf
Outflow = 0.1 cfs @ 12.12 hrs,  Volume= 870 cf,  Atten= 23%,  Lag= 0.0 min
Discarded = 0.1 cfs @ 12.12 hrs,  Volume= 870 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 282.41' @ 12.16 hrs   Surf.Area= 2,021 sf   Storage= 8 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 282.40' 3,658 cf IC-1 Stone bed (Irregular) Listed below (Recalc)

14,147 cf Overall - 5,002 cf Embedded = 9,145 cf  x 40.0% Voids
#2 283.40' 5,002 cf ADS_StormTech MC-4500 b +Cap  x 44  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
44 Chambers in 4 Rows
Cap Storage= +39.5 cf x 2 x 4 rows = 316.0 cf

#3 283.00' 200 cf PES-1 Stone bed (Pyramidal) Listed below (Recalc)
625 cf Overall - 126 cf Embedded = 499 cf  x 40.0% Voids

#4 283.00' 126 cf 24.0"  Round Pipe Storage  Inside #3
L= 40.0'

8,985 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

282.40 2,021 188.0 0 0 2,021
283.00 2,021 188.0 1,213 1,213 2,134
284.00 2,021 188.0 2,021 3,234 2,322
285.00 2,021 188.0 2,021 5,255 2,510
286.00 2,021 188.0 2,021 7,276 2,698
287.00 2,021 188.0 2,021 9,297 2,886
288.00 2,021 188.0 2,021 11,318 3,074
289.00 2,021 188.0 2,021 13,339 3,262
289.40 2,021 188.0 808 14,147 3,337
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Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

283.00 250 0 0 250
284.00 250 250 250 313
285.00 250 250 500 376
285.50 250 125 625 408

Device Routing     Invert Outlet Devices
#1 Discarded 282.40' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 285.50' 50.0' long  x 2.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00   
Coef. (English)  2.48  2.60  2.60  2.60  2.64  2.65  2.68  2.75  2.74  
2.76  2.89  3.05  3.19  3.32   

#3 Device 2 284.10' 24.0"  Round Culvert   
L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 284.10' / 283.00'   S= 0.0157 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#4 Device 3 284.10' 20.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 287.00' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Discarded OutFlow  Max=0.1 cfs @ 12.12 hrs  HW=282.41'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=282.40'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

3=Culvert  ( Controls 0.0 cfs)
4=Orifice/Grate  ( Controls 0.0 cfs)
5=Sharp-Crested Vee/Trap Weir  ( Controls 0.0 cfs)

Summary for Pond IC-2: 

Inflow Area = 134,287 sf, 7.03% Impervious,  Inflow Depth > 0.03"    for  1 Inch event
Inflow = 0.1 cfs @ 12.13 hrs,  Volume= 332 cf
Outflow = 0.1 cfs @ 12.13 hrs,  Volume= 332 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.1 cfs @ 12.13 hrs,  Volume= 332 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 295.80' @ 12.13 hrs   Surf.Area= 1,247 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 1,024.6 - 1,024.6 )
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Volume Invert Avail.Storage Storage Description
#1 295.80' 2,234 cf IC-2 Stone bed (Irregular) Listed below (Recalc)

8,729 cf Overall - 3,143 cf Embedded = 5,586 cf  x 40.0% Voids
#2 296.80' 3,143 cf ADS_StormTech MC-4500 b +Cap @ 4.03' L  x 28  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.6 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
28 Chambers in 2 Rows
Cap Storage= +39.5 cf x 2 x 2 rows = 158.0 cf

#3 296.00' 172 cf PES-2 Stone bed (Pyramidal) Listed below (Recalc)
500 cf Overall - 71 cf Embedded = 429 cf  x 40.0% Voids

#4 296.00' 71 cf 18.0"  Round Pipe Storage  Inside #3
L= 40.0'

5,620 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

295.80 1,247 165.0 0 0 1,247
296.00 1,247 165.0 249 249 1,280
297.00 1,247 165.0 1,247 1,496 1,445
298.00 1,247 165.0 1,247 2,743 1,610
299.00 1,247 165.0 1,247 3,990 1,775
300.00 1,247 165.0 1,247 5,237 1,940
301.00 1,247 165.0 1,247 6,484 2,105
302.00 1,247 165.0 1,247 7,731 2,270
302.80 1,247 165.0 998 8,729 2,402

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

296.00 250 0 0 250
297.00 250 250 250 313
298.00 250 250 500 376

Device Routing     Invert Outlet Devices
#1 Discarded 295.80' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 298.00' 50.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

#3 Device 2 296.50' 18.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.50' / 296.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#4 Device 3 296.50' 23.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 299.90' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   
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Discarded OutFlow  Max=0.1 cfs @ 12.13 hrs  HW=295.80'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=295.80'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

3=Culvert  ( Controls 0.0 cfs)
4=Orifice/Grate  ( Controls 0.0 cfs)
5=Sharp-Crested Vee/Trap Weir  ( Controls 0.0 cfs)

Summary for Pond SD-1: 

Inflow Area = 3,729 sf, 47.63% Impervious,  Inflow Depth > 0.17"    for  1 Inch event
Inflow = 0.0 cfs @ 12.13 hrs,  Volume= 54 cf
Outflow = 0.0 cfs @ 12.10 hrs,  Volume= 54 cf,  Atten= 57%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 12.10 hrs,  Volume= 54 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.07' @ 12.26 hrs   Surf.Area= 109 sf   Storage= 3 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.1 min ( 940.5 - 939.5 )

Volume Invert Avail.Storage Storage Description
#1 300.00' 44 cf Custom Stage Data (Irregular) Listed below (Recalc)

109 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

300.00 109 113.3 0 0 109
301.00 109 113.3 109 109 222

Device Routing     Invert Outlet Devices
#1 Discarded 300.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 300.90' 55.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 12.10 hrs  HW=300.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=300.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)
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Summary for Pond SD-2: 

Inflow Area = 4,504 sf, 4.43% Impervious,  Inflow Depth > 0.02"    for  1 Inch event
Inflow = 0.0 cfs @ 16.53 hrs,  Volume= 9 cf
Outflow = 0.0 cfs @ 16.53 hrs,  Volume= 9 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 16.53 hrs,  Volume= 9 cf
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 302.50' @ 0.00 hrs   Surf.Area= 40 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 1,122.2 - 1,122.2 )

Volume Invert Avail.Storage Storage Description
#1 302.50' 16 cf Custom Stage Data (Irregular) Listed below (Recalc)

40 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

302.50 40 44.0 0 0 40
303.50 40 44.0 40 40 84

Device Routing     Invert Outlet Devices
#1 Discarded 302.50' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 303.40' 20.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 16.53 hrs  HW=302.50'   (Free Discharge)
1=Exfiltration  (Passes 0.0 cfs of 0.0 cfs potential flow)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=302.50'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Link AP1: 

Inflow Area = 224,752 sf, 11.85% Impervious,  Inflow Depth > 0.00"    for  1 Inch event
Inflow = 0.0 cfs @ 12.12 hrs,  Volume= 71 cf
Primary = 0.0 cfs @ 12.12 hrs,  Volume= 71 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Summary for Link AP2: 

Inflow Area = 42,170 sf, 25.53% Impervious,  Inflow Depth > 0.02"    for  1 Inch event
Inflow = 0.0 cfs @ 16.54 hrs,  Volume= 74 cf
Primary = 0.0 cfs @ 16.54 hrs,  Volume= 74 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP3: 

Inflow Area = 196,746 sf, 5.32% Impervious,  Inflow Depth > 0.00"    for  1 Inch event
Inflow = 0.0 cfs @ 24.00 hrs,  Volume= 40 cf
Primary = 0.0 cfs @ 24.00 hrs,  Volume= 40 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP4: 

Inflow Area = 14,618 sf, 41.41% Impervious,  Inflow Depth > 0.14"    for  1 Inch event
Inflow = 0.0 cfs @ 12.22 hrs,  Volume= 165 cf
Primary = 0.0 cfs @ 12.22 hrs,  Volume= 165 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=54,522 sf   14.68% Impervious   Runoff Depth>1.12"Subcatchment SC1.1: 
   Flow Length=549'   Tc=7.5 min   CN=76   Runoff=1.5 cfs  5,093 cf

Runoff Area=115,523 sf   8.76% Impervious   Runoff Depth>1.01"Subcatchment SC1.2: 
   Flow Length=510'   Tc=6.7 min   CN=74   Runoff=2.8 cfs  9,709 cf

Runoff Area=5,639 sf   92.81% Impervious   Runoff Depth>2.81"Subcatchment SC1.3: 
   Tc=5.0 min   CN=97   Runoff=0.4 cfs  1,322 cf

Runoff Area=2,208 sf   100.00% Impervious   Runoff Depth>2.92"Subcatchment SC1.4: 
   Tc=5.0 min   CN=98   Runoff=0.1 cfs  538 cf

Runoff Area=46,238 sf   0.95% Impervious   Runoff Depth>0.85"Subcatchment SC1.5: 
   Flow Length=337'   Tc=6.4 min   CN=71   Runoff=0.9 cfs  3,282 cf

Runoff Area=622 sf   100.00% Impervious   Runoff Depth>2.92"Subcatchment SC1.6: 
   Tc=5.0 min   CN=98   Runoff=0.0 cfs  152 cf

Runoff Area=3,729 sf   47.63% Impervious   Runoff Depth>1.72"Subcatchment SC2.1: 
   Flow Length=68'   Tc=5.0 min   CN=85   Runoff=0.2 cfs  535 cf

Runoff Area=38,441 sf   23.39% Impervious   Runoff Depth>1.01"Subcatchment SC2.2: 
   Flow Length=140'   Tc=6.4 min   UI Adjusted CN=74   Runoff=0.9 cfs  3,231 cf

Runoff Area=66,880 sf   3.55% Impervious   Runoff Depth>0.95"Subcatchment SC3.1: 
   Flow Length=564'   Tc=10.4 min   CN=73   Runoff=1.3 cfs  5,311 cf

Runoff Area=55,060 sf   1.60% Impervious   Runoff Depth>0.85"Subcatchment SC3.2: 
   Flow Length=378'   Tc=10.1 min   CN=71   Runoff=0.9 cfs  3,901 cf

Runoff Area=62,459 sf   1.63% Impervious   Runoff Depth>0.85"Subcatchment SC3.3: 
   Flow Length=287'   Tc=10.8 min   CN=71   Runoff=1.0 cfs  4,424 cf

Runoff Area=12,347 sf   50.11% Impervious   Runoff Depth>1.80"Subcatchment SC3.4: 
   Flow Length=246'   Tc=5.0 min   CN=86   Runoff=0.6 cfs  1,850 cf

Runoff Area=4,504 sf   4.43% Impervious   Runoff Depth>1.01"Subcatchment SC4.1: 
   Flow Length=64'   Tc=5.0 min   CN=74   Runoff=0.1 cfs  379 cf

Runoff Area=10,114 sf   57.88% Impervious   Runoff Depth>1.79"Subcatchment SC4.2: 
   Flow Length=75'   Tc=12.7 min   CN=86   Runoff=0.4 cfs  1,511 cf

Peak Elev=298.21'   Inflow=0.1 cfs  538 cfPond CB1: 
12.0"  Round Culvert  n=0.013  L=220.0'  S=0.0450 '/'   Outflow=0.1 cfs  538 cf

Peak Elev=288.54'   Inflow=0.4 cfs  1,322 cfPond CB2: 
12.0"  Round Culvert  n=0.013  L=5.0'  S=0.0200 '/'   Outflow=0.4 cfs  1,322 cf
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Peak Elev=288.21'  Storage=1 cf   Inflow=2.8 cfs  9,709 cfPond DCB3: 
24.0"  Round Culvert  n=0.013  L=12.0'  S=0.0200 '/'   Outflow=2.8 cfs  9,708 cf

Peak Elev=287.97'  Storage=1 cf   Inflow=1.5 cfs  5,093 cfPond DCB4: 
15.0"  Round Culvert  n=0.013  L=10.0'  S=0.0100 '/'   Outflow=1.5 cfs  5,093 cf

Peak Elev=298.25'   Inflow=1.3 cfs  5,311 cfPond DCB5: 
21.0"  Round Culvert  n=0.013  L=47.0'  S=0.0100 '/'   Outflow=1.3 cfs  5,311 cf

Peak Elev=298.17'   Inflow=0.6 cfs  1,850 cfPond DCB6: 
21.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=0.6 cfs  1,849 cf

Peak Elev=298.18'   Inflow=0.9 cfs  3,901 cfPond DCB7: 
18.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=0.9 cfs  3,901 cf

Peak Elev=287.87'   Inflow=3.3 cfs  11,569 cfPond DMH1: 
24.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=3.3 cfs  11,569 cf

Peak Elev=298.18'   Inflow=1.7 cfs  7,160 cfPond DMH2: 
30.0"  Round Culvert  n=0.013  L=5.0'  S=0.0100 '/'   Outflow=1.7 cfs  7,160 cf

Peak Elev=285.56'  Storage=4,603 cf   Inflow=4.7 cfs  16,661 cfPond IC-1: 
   Discarded=0.1 cfs  6,442 cf   Primary=1.7 cfs  5,704 cf   Outflow=1.8 cfs  12,146 cf

Peak Elev=298.16'  Storage=2,126 cf   Inflow=2.6 cfs  11,061 cfPond IC-2: 
   Discarded=0.1 cfs  4,048 cf   Primary=1.9 cfs  5,046 cf   Outflow=1.9 cfs  9,094 cf

Peak Elev=300.91'  Storage=40 cf   Inflow=0.2 cfs  535 cfPond SD-1: 
   Discarded=0.0 cfs  310 cf   Primary=0.2 cfs  225 cf   Outflow=0.2 cfs  535 cf

Peak Elev=303.42'  Storage=15 cf   Inflow=0.1 cfs  379 cfPond SD-2: 
   Discarded=0.0 cfs  108 cf   Primary=0.1 cfs  257 cf   Outflow=0.1 cfs  364 cf

   Inflow=2.1 cfs  9,137 cfLink AP1: 
   Primary=2.1 cfs  9,137 cf

   Inflow=1.1 cfs  3,456 cfLink AP2: 
   Primary=1.1 cfs  3,456 cf

   Inflow=2.7 cfs  9,469 cfLink AP3: 
   Primary=2.7 cfs  9,469 cf

   Inflow=0.4 cfs  1,768 cfLink AP4: 
   Primary=0.4 cfs  1,768 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 41,236 cf   Average Runoff Depth = 1.03"
88.73% Pervious = 424,371 sf     11.27% Impervious = 53,915 sf
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Summary for Subcatchment SC1.1: 

Runoff = 1.5 cfs @ 12.15 hrs,  Volume= 5,093 cf,  Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
24,785 74 >75% Grass cover, Good, HSG C
21,721 70 Woods, Good, HSG C

14 89 Gravel roads, HSG C
6,226 98 Paved parking, HSG C
1,776 98 Roofs, HSG C

54,522 76 Weighted Average
46,520 85.32% Pervious Area

8,002 14.68% Impervious Area

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

0.9 50 0.0100 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 35 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 50 0.0345 1.30 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 180 0.1550 1.97 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 234 0.0170 0.91 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.5 549 Total

Summary for Subcatchment SC1.2: 

Runoff = 2.8 cfs @ 12.14 hrs,  Volume= 9,709 cf,  Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
46,703 74 >75% Grass cover, Good, HSG C
57,729 70 Woods, Good, HSG C

967 89 Gravel roads, HSG C
313 98 Unconnected pavement, HSG C

7,362 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

115,523 74 Weighted Average
105,398 91.24% Pervious Area

10,124 8.76% Impervious Area
313 3.09% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.3 167 0.0988 2.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 117 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 176 0.0400 3.00 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.7 510 Total

Summary for Subcatchment SC1.3: 

Runoff = 0.4 cfs @ 12.12 hrs,  Volume= 1,322 cf,  Depth> 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
162 74 >75% Grass cover, Good, HSG C
243 89 Gravel roads, HSG C

5,233 98 Paved parking, HSG C
5,639 97 Weighted Average

405 7.19% Pervious Area
5,233 92.81% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC1.4: 

Runoff = 0.1 cfs @ 12.12 hrs,  Volume= 538 cf,  Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
2,208 98 Paved parking, HSG C
2,208 100.00% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment SC1.5: 

Runoff = 0.9 cfs @ 12.14 hrs,  Volume= 3,282 cf,  Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
37,139 70 Woods, Good, HSG C

441 98 Unconnected pavement, HSG C
8,658 74 >75% Grass cover, Good, HSG C

46,238 71 Weighted Average
45,797 99.05% Pervious Area

441 0.95% Impervious Area
441 100.00% Unconnected

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

3.3 50 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

3.1 287 0.0941 1.53 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 337 Total

Summary for Subcatchment SC1.6: 

Runoff = 0.0 cfs @ 12.12 hrs,  Volume= 152 cf,  Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
622 98 Paved parking, HSG C
622 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC2.1: 

Runoff = 0.2 cfs @ 12.12 hrs,  Volume= 535 cf,  Depth> 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"
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Area (sf) CN Description
1,953 74 >75% Grass cover, Good, HSG C
1,776 98 Roofs, HSG C
3,729 85 Weighted Average
1,953 52.37% Pervious Area
1,776 47.63% Impervious Area

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

4.3 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 18 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.5 68 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC2.2: 

Runoff = 0.9 cfs @ 12.14 hrs,  Volume= 3,231 cf,  Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Adj Description
7,180 74 >75% Grass cover, Good, HSG C

22,269 70 Woods, Good, HSG C
8,992 98 Unconnected pavement, HSG C

38,441 77 74 Weighted Average, UI Adjusted
29,449 76.61% Pervious Area

8,992 23.39% Impervious Area
8,992 100.00% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 29 0.1700 2.89 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 61 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 140 Total

Summary for Subcatchment SC3.1: 

Runoff = 1.3 cfs @ 12.19 hrs,  Volume= 5,311 cf,  Depth> 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"
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Area (sf) CN Description
32,168 74 >75% Grass cover, Good, HSG C
31,971 70 Woods, Good, HSG C

364 89 Gravel roads, HSG C
55 98 Paved parking, HSG C

2,321 98 Roofs, HSG C
66,880 73 Weighted Average
64,504 96.45% Pervious Area

2,376 3.55% Impervious Area

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

2.1 247 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 133 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 134 0.0820 2.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.4 564 Total

Summary for Subcatchment SC3.2: 

Runoff = 0.9 cfs @ 12.18 hrs,  Volume= 3,901 cf,  Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
12,832 74 >75% Grass cover, Good, HSG C

880 98 Roofs, HSG C
41,349 70 Woods, Good, HSG C
55,060 71 Weighted Average
54,180 98.40% Pervious Area

880 1.60% Impervious Area

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

7.1 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.7 204 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 124 0.0530 1.61 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.1 378 Total
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Summary for Subcatchment SC3.3: 

Runoff = 1.0 cfs @ 12.19 hrs,  Volume= 4,424 cf,  Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
12,393 74 >75% Grass cover, Good, HSG C
49,047 70 Woods, Good, HSG C

1,019 98 Unconnected pavement, HSG C
62,459 71 Weighted Average
61,440 98.37% Pervious Area

1,019 1.63% Impervious Area
1,019 100.00% Unconnected

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

8.6 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

2.2 237 0.1350 1.84 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.8 287 Total

Summary for Subcatchment SC3.4: 

Runoff = 0.6 cfs @ 12.12 hrs,  Volume= 1,850 cf,  Depth> 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
5,554 74 >75% Grass cover, Good, HSG C

529 70 Woods, Good, HSG C
76 89 Gravel roads, HSG C

6,187 98 Paved parking, HSG C
12,347 86 Weighted Average

6,159 49.89% Pervious Area
6,187 50.11% Impervious Area

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

1.3 113 0.0200 1.40 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

2.4 38 0.1000 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.9 95 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.6 246 Total,  Increased to minimum Tc = 5.0 min
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Summary for Subcatchment SC4.1: 

Runoff = 0.1 cfs @ 12.13 hrs,  Volume= 379 cf,  Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
1,020 70 Woods, Good, HSG C

200 98 Unconnected pavement, HSG C
3,285 74 >75% Grass cover, Good, HSG C
4,504 74 Weighted Average
4,305 95.57% Pervious Area

200 4.43% Impervious Area
200 100.00% Unconnected

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

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 14 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.8 64 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC4.2: 

Runoff = 0.4 cfs @ 12.20 hrs,  Volume= 1,511 cf,  Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  2-Year Rainfall=3.16"

Area (sf) CN Description
3,927 70 Woods, Good, HSG C
5,854 98 Unconnected pavement, HSG C

333 74 >75% Grass cover, Good, HSG C
10,114 86 Weighted Average

4,260 42.12% Pervious Area
5,854 57.88% Impervious Area
5,854 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.4 50 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.16"
0.3 25 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.7 75 Total
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Summary for Pond CB1: 

Inflow Area = 2,208 sf,100.00% Impervious,  Inflow Depth > 2.92"    for  2-Year event
Inflow = 0.1 cfs @ 12.12 hrs,  Volume= 538 cf
Outflow = 0.1 cfs @ 12.12 hrs,  Volume= 538 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.1 cfs @ 12.12 hrs,  Volume= 538 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.21' @ 12.12 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 298.00' 12.0"  Round Culvert   

L= 220.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 298.00' / 288.10'   S= 0.0450 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.1 cfs @ 12.12 hrs  HW=298.21'  TW=287.85'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.1 cfs @ 1.23 fps)

Summary for Pond CB2: 

Inflow Area = 5,639 sf, 92.81% Impervious,  Inflow Depth > 2.81"    for  2-Year event
Inflow = 0.4 cfs @ 12.12 hrs,  Volume= 1,322 cf
Outflow = 0.4 cfs @ 12.12 hrs,  Volume= 1,322 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.4 cfs @ 12.12 hrs,  Volume= 1,322 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.54' @ 12.12 hrs
Flood Elev= 292.30'

Device Routing     Invert Outlet Devices
#1 Primary 288.20' 12.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 288.20' / 288.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.4 cfs @ 12.12 hrs  HW=288.54'  TW=287.85'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.4 cfs @ 2.33 fps)

Summary for Pond DCB3: 

Inflow Area = 115,523 sf, 8.76% Impervious,  Inflow Depth > 1.01"    for  2-Year event
Inflow = 2.8 cfs @ 12.14 hrs,  Volume= 9,709 cf
Outflow = 2.8 cfs @ 12.14 hrs,  Volume= 9,708 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.8 cfs @ 12.14 hrs,  Volume= 9,708 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 288.21' @ 12.14 hrs   Surf.Area= 1 sf   Storage= 1 cf
Flood Elev= 292.00'   Surf.Area= 519 sf   Storage= 310 cf

Plug-Flow detention time= 0.0 min calculated for 9,708 cf (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 895.0 - 895.0 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 89 87.5 33 36 615
292.00 519 180.8 274 310 2,611

Device Routing     Invert Outlet Devices
#1 Primary 287.34' 24.0"  Round Culvert   

L= 12.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.34' / 287.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.8 cfs @ 12.14 hrs  HW=288.20'  TW=287.87'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.8 cfs @ 3.18 fps)

Summary for Pond DCB4: 

Inflow Area = 54,522 sf, 14.68% Impervious,  Inflow Depth > 1.12"    for  2-Year event
Inflow = 1.5 cfs @ 12.15 hrs,  Volume= 5,093 cf
Outflow = 1.5 cfs @ 12.15 hrs,  Volume= 5,093 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.5 cfs @ 12.15 hrs,  Volume= 5,093 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 287.97' @ 12.15 hrs   Surf.Area= 1 sf   Storage= 1 cf
Flood Elev= 290.50'   Surf.Area= 192 sf   Storage= 37 cf

Plug-Flow detention time= 0.1 min calculated for 5,088 cf (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 887.4 - 887.4 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 250 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 714 132.0 247 250 1,392
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Device Routing     Invert Outlet Devices
#1 Primary 287.25' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.25' / 287.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.4 cfs @ 12.15 hrs  HW=287.96'  TW=284.63'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.4 cfs @ 2.87 fps)

Summary for Pond DCB5: 

Inflow Area = 66,880 sf, 3.55% Impervious,  Inflow Depth > 0.95"    for  2-Year event
Inflow = 1.3 cfs @ 12.19 hrs,  Volume= 5,311 cf
Outflow = 1.3 cfs @ 12.19 hrs,  Volume= 5,311 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.3 cfs @ 12.19 hrs,  Volume= 5,311 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.25' @ 12.26 hrs
Flood Elev= 302.50'

Device Routing     Invert Outlet Devices
#1 Primary 297.42' 21.0"  Round Culvert   

L= 47.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.42' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.9 cfs @ 12.19 hrs  HW=298.07'  TW=297.93'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.9 cfs @ 1.69 fps)

Summary for Pond DCB6: 

Inflow Area = 12,347 sf, 50.11% Impervious,  Inflow Depth > 1.80"    for  2-Year event
Inflow = 0.6 cfs @ 12.12 hrs,  Volume= 1,850 cf
Outflow = 0.6 cfs @ 12.12 hrs,  Volume= 1,849 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.6 cfs @ 12.12 hrs,  Volume= 1,849 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.17' @ 12.28 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 21.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.3 cfs @ 12.12 hrs  HW=297.54'  TW=297.53'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.3 cfs @ 0.66 fps)
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Summary for Pond DCB7: 

Inflow Area = 55,060 sf, 1.60% Impervious,  Inflow Depth > 0.85"    for  2-Year event
Inflow = 0.9 cfs @ 12.18 hrs,  Volume= 3,901 cf
Outflow = 0.9 cfs @ 12.18 hrs,  Volume= 3,901 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.9 cfs @ 12.18 hrs,  Volume= 3,901 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.18' @ 12.26 hrs
Flood Elev= 302.70'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 18.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=1.0 cfs @ 12.18 hrs  HW=297.91'  TW=297.86'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.0 cfs @ 0.86 fps)

Summary for Pond DMH1: 

Inflow Area = 123,370 sf, 14.24% Impervious,  Inflow Depth > 1.13"    for  2-Year event
Inflow = 3.3 cfs @ 12.14 hrs,  Volume= 11,569 cf
Outflow = 3.3 cfs @ 12.14 hrs,  Volume= 11,569 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.3 cfs @ 12.14 hrs,  Volume= 11,569 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 287.87' @ 12.14 hrs
Flood Elev= 292.00'

Device Routing     Invert Outlet Devices
#1 Primary 287.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.00' / 286.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.3 cfs @ 12.14 hrs  HW=287.87'  TW=284.51'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.3 cfs @ 2.51 fps)

Summary for Pond DMH2: 

Inflow Area = 79,226 sf, 10.81% Impervious,  Inflow Depth > 1.08"    for  2-Year event
Inflow = 1.7 cfs @ 12.15 hrs,  Volume= 7,160 cf
Outflow = 1.7 cfs @ 12.15 hrs,  Volume= 7,160 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.7 cfs @ 12.15 hrs,  Volume= 7,160 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 298.18' @ 12.26 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 296.85' 30.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.85' / 296.80'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 4.91 sf   

Primary OutFlow  Max=1.7 cfs @ 12.15 hrs  HW=297.71'  TW=297.62'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.7 cfs @ 1.16 fps)

Summary for Pond IC-1: 

Inflow Area = 177,892 sf, 14.37% Impervious,  Inflow Depth > 1.12"    for  2-Year event
Inflow = 4.7 cfs @ 12.14 hrs,  Volume= 16,661 cf
Outflow = 1.8 cfs @ 12.32 hrs,  Volume= 12,146 cf,  Atten= 61%,  Lag= 11.0 min
Discarded = 0.1 cfs @ 11.76 hrs,  Volume= 6,442 cf
Primary = 1.7 cfs @ 12.32 hrs,  Volume= 5,704 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 285.56' @ 12.32 hrs   Surf.Area= 2,271 sf   Storage= 4,603 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 59.0 min ( 937.4 - 878.5 )

Volume Invert Avail.Storage Storage Description
#1 282.40' 3,658 cf IC-1 Stone bed (Irregular) Listed below (Recalc)

14,147 cf Overall - 5,002 cf Embedded = 9,145 cf  x 40.0% Voids
#2 283.40' 5,002 cf ADS_StormTech MC-4500 b +Cap  x 44  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
44 Chambers in 4 Rows
Cap Storage= +39.5 cf x 2 x 4 rows = 316.0 cf

#3 283.00' 200 cf PES-1 Stone bed (Pyramidal) Listed below (Recalc)
625 cf Overall - 126 cf Embedded = 499 cf  x 40.0% Voids

#4 283.00' 126 cf 24.0"  Round Pipe Storage  Inside #3
L= 40.0'

8,985 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

282.40 2,021 188.0 0 0 2,021
283.00 2,021 188.0 1,213 1,213 2,134
284.00 2,021 188.0 2,021 3,234 2,322
285.00 2,021 188.0 2,021 5,255 2,510
286.00 2,021 188.0 2,021 7,276 2,698
287.00 2,021 188.0 2,021 9,297 2,886
288.00 2,021 188.0 2,021 11,318 3,074
289.00 2,021 188.0 2,021 13,339 3,262
289.40 2,021 188.0 808 14,147 3,337
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Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

283.00 250 0 0 250
284.00 250 250 250 313
285.00 250 250 500 376
285.50 250 125 625 408

Device Routing     Invert Outlet Devices
#1 Discarded 282.40' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 285.50' 50.0' long  x 2.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00   
Coef. (English)  2.48  2.60  2.60  2.60  2.64  2.65  2.68  2.75  2.74  
2.76  2.89  3.05  3.19  3.32   

#3 Device 2 284.10' 24.0"  Round Culvert   
L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 284.10' / 283.00'   S= 0.0157 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#4 Device 3 284.10' 20.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 287.00' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Discarded OutFlow  Max=0.1 cfs @ 11.76 hrs  HW=283.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=1.7 cfs @ 12.32 hrs  HW=285.56'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.7 cfs @ 0.59 fps)

3=Culvert  (Passes 1.7 cfs of 2.0 cfs potential flow)
4=Orifice/Grate  (Passes 1.7 cfs of 1.9 cfs potential flow)
5=Sharp-Crested Vee/Trap Weir  ( Controls 0.0 cfs)

Summary for Pond IC-2: 

Inflow Area = 134,287 sf, 7.03% Impervious,  Inflow Depth > 0.99"    for  2-Year event
Inflow = 2.6 cfs @ 12.17 hrs,  Volume= 11,061 cf
Outflow = 1.9 cfs @ 12.26 hrs,  Volume= 9,094 cf,  Atten= 27%,  Lag= 5.9 min
Discarded = 0.1 cfs @ 11.60 hrs,  Volume= 4,048 cf
Primary = 1.9 cfs @ 12.26 hrs,  Volume= 5,046 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.16' @ 12.26 hrs   Surf.Area= 1,497 sf   Storage= 2,126 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 38.2 min ( 933.0 - 894.8 )
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Volume Invert Avail.Storage Storage Description
#1 295.80' 2,234 cf IC-2 Stone bed (Irregular) Listed below (Recalc)

8,729 cf Overall - 3,143 cf Embedded = 5,586 cf  x 40.0% Voids
#2 296.80' 3,143 cf ADS_StormTech MC-4500 b +Cap @ 4.03' L  x 28  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.6 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
28 Chambers in 2 Rows
Cap Storage= +39.5 cf x 2 x 2 rows = 158.0 cf

#3 296.00' 172 cf PES-2 Stone bed (Pyramidal) Listed below (Recalc)
500 cf Overall - 71 cf Embedded = 429 cf  x 40.0% Voids

#4 296.00' 71 cf 18.0"  Round Pipe Storage  Inside #3
L= 40.0'

5,620 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

295.80 1,247 165.0 0 0 1,247
296.00 1,247 165.0 249 249 1,280
297.00 1,247 165.0 1,247 1,496 1,445
298.00 1,247 165.0 1,247 2,743 1,610
299.00 1,247 165.0 1,247 3,990 1,775
300.00 1,247 165.0 1,247 5,237 1,940
301.00 1,247 165.0 1,247 6,484 2,105
302.00 1,247 165.0 1,247 7,731 2,270
302.80 1,247 165.0 998 8,729 2,402

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

296.00 250 0 0 250
297.00 250 250 250 313
298.00 250 250 500 376

Device Routing     Invert Outlet Devices
#1 Discarded 295.80' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 298.00' 50.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

#3 Device 2 296.50' 18.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.50' / 296.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#4 Device 3 296.50' 23.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 299.90' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   
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Discarded OutFlow  Max=0.1 cfs @ 11.60 hrs  HW=296.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=1.8 cfs @ 12.26 hrs  HW=298.16'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Passes 1.8 cfs of 8.1 cfs potential flow)

3=Culvert  (Passes 1.8 cfs of 2.7 cfs potential flow)
4=Orifice/Grate  (Orifice Controls 1.8 cfs @ 1.92 fps)
5=Sharp-Crested Vee/Trap Weir  ( Controls 0.0 cfs)

Summary for Pond SD-1: 

Inflow Area = 3,729 sf, 47.63% Impervious,  Inflow Depth > 1.72"    for  2-Year event
Inflow = 0.2 cfs @ 12.12 hrs,  Volume= 535 cf
Outflow = 0.2 cfs @ 12.12 hrs,  Volume= 535 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 10.86 hrs,  Volume= 310 cf
Primary = 0.2 cfs @ 12.12 hrs,  Volume= 225 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.91' @ 12.12 hrs   Surf.Area= 109 sf   Storage= 40 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 38.6 min ( 886.6 - 848.0 )

Volume Invert Avail.Storage Storage Description
#1 300.00' 44 cf Custom Stage Data (Irregular) Listed below (Recalc)

109 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

300.00 109 113.3 0 0 109
301.00 109 113.3 109 109 222

Device Routing     Invert Outlet Devices
#1 Discarded 300.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 300.90' 55.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 10.86 hrs  HW=300.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.2 cfs @ 12.12 hrs  HW=300.91'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.2 cfs @ 0.26 fps)
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Summary for Pond SD-2: 

Inflow Area = 4,504 sf, 4.43% Impervious,  Inflow Depth > 1.01"    for  2-Year event
Inflow = 0.1 cfs @ 12.13 hrs,  Volume= 379 cf
Outflow = 0.1 cfs @ 12.12 hrs,  Volume= 364 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 11.12 hrs,  Volume= 108 cf
Primary = 0.1 cfs @ 12.12 hrs,  Volume= 257 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 303.42' @ 12.12 hrs   Surf.Area= 40 sf   Storage= 15 cf

Plug-Flow detention time= 27.9 min calculated for 364 cf (96% of inflow)
Center-of-Mass det. time= 7.8 min ( 901.7 - 893.8 )

Volume Invert Avail.Storage Storage Description
#1 302.50' 16 cf Custom Stage Data (Irregular) Listed below (Recalc)

40 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

302.50 40 44.0 0 0 40
303.50 40 44.0 40 40 84

Device Routing     Invert Outlet Devices
#1 Discarded 302.50' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 303.40' 20.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 11.12 hrs  HW=302.51'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.1 cfs @ 12.12 hrs  HW=303.42'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.1 cfs @ 0.32 fps)

Summary for Link AP1: 

Inflow Area = 224,752 sf, 11.85% Impervious,  Inflow Depth > 0.49"    for  2-Year event
Inflow = 2.1 cfs @ 12.32 hrs,  Volume= 9,137 cf
Primary = 2.1 cfs @ 12.32 hrs,  Volume= 9,137 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Summary for Link AP2: 

Inflow Area = 42,170 sf, 25.53% Impervious,  Inflow Depth > 0.98"    for  2-Year event
Inflow = 1.1 cfs @ 12.14 hrs,  Volume= 3,456 cf
Primary = 1.1 cfs @ 12.14 hrs,  Volume= 3,456 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP3: 

Inflow Area = 196,746 sf, 5.32% Impervious,  Inflow Depth > 0.58"    for  2-Year event
Inflow = 2.7 cfs @ 12.25 hrs,  Volume= 9,469 cf
Primary = 2.7 cfs @ 12.25 hrs,  Volume= 9,469 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP4: 

Inflow Area = 14,618 sf, 41.41% Impervious,  Inflow Depth > 1.45"    for  2-Year event
Inflow = 0.4 cfs @ 12.17 hrs,  Volume= 1,768 cf
Primary = 0.4 cfs @ 12.17 hrs,  Volume= 1,768 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=54,522 sf   14.68% Impervious   Runoff Depth>2.34"Subcatchment SC1.1: 
   Flow Length=549'   Tc=7.5 min   CN=76   Runoff=3.1 cfs  10,638 cf

Runoff Area=115,523 sf   8.76% Impervious   Runoff Depth>2.18"Subcatchment SC1.2: 
   Flow Length=510'   Tc=6.7 min   CN=74   Runoff=6.3 cfs  20,959 cf

Runoff Area=5,639 sf   92.81% Impervious   Runoff Depth>4.41"Subcatchment SC1.3: 
   Tc=5.0 min   CN=97   Runoff=0.6 cfs  2,074 cf

Runoff Area=2,208 sf   100.00% Impervious   Runoff Depth>4.53"Subcatchment SC1.4: 
   Tc=5.0 min   CN=98   Runoff=0.2 cfs  833 cf

Runoff Area=46,238 sf   0.95% Impervious   Runoff Depth>1.94"Subcatchment SC1.5: 
   Flow Length=337'   Tc=6.4 min   CN=71   Runoff=2.2 cfs  7,474 cf

Runoff Area=622 sf   100.00% Impervious   Runoff Depth>4.53"Subcatchment SC1.6: 
   Tc=5.0 min   CN=98   Runoff=0.1 cfs  235 cf

Runoff Area=3,729 sf   47.63% Impervious   Runoff Depth>3.15"Subcatchment SC2.1: 
   Flow Length=68'   Tc=5.0 min   CN=85   Runoff=0.3 cfs  979 cf

Runoff Area=38,441 sf   23.39% Impervious   Runoff Depth>2.18"Subcatchment SC2.2: 
   Flow Length=140'   Tc=6.4 min   UI Adjusted CN=74   Runoff=2.1 cfs  6,975 cf

Runoff Area=66,880 sf   3.55% Impervious   Runoff Depth>2.09"Subcatchment SC3.1: 
   Flow Length=564'   Tc=10.4 min   CN=73   Runoff=3.0 cfs  11,668 cf

Runoff Area=55,060 sf   1.60% Impervious   Runoff Depth>1.94"Subcatchment SC3.2: 
   Flow Length=378'   Tc=10.1 min   CN=71   Runoff=2.3 cfs  8,887 cf

Runoff Area=62,459 sf   1.63% Impervious   Runoff Depth>1.94"Subcatchment SC3.3: 
   Flow Length=287'   Tc=10.8 min   CN=71   Runoff=2.6 cfs  10,078 cf

Runoff Area=12,347 sf   50.11% Impervious   Runoff Depth>3.25"Subcatchment SC3.4: 
   Flow Length=246'   Tc=5.0 min   CN=86   Runoff=1.0 cfs  3,342 cf

Runoff Area=4,504 sf   4.43% Impervious   Runoff Depth>2.18"Subcatchment SC4.1: 
   Flow Length=64'   Tc=5.0 min   CN=74   Runoff=0.3 cfs  818 cf

Runoff Area=10,114 sf   57.88% Impervious   Runoff Depth>3.24"Subcatchment SC4.2: 
   Flow Length=75'   Tc=12.7 min   CN=86   Runoff=0.6 cfs  2,732 cf

Peak Elev=298.26'   Inflow=0.2 cfs  833 cfPond CB1: 
12.0"  Round Culvert  n=0.013  L=220.0'  S=0.0450 '/'   Outflow=0.2 cfs  833 cf

Peak Elev=288.64'   Inflow=0.6 cfs  2,074 cfPond CB2: 
12.0"  Round Culvert  n=0.013  L=5.0'  S=0.0200 '/'   Outflow=0.6 cfs  2,074 cf
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Peak Elev=288.80'  Storage=2 cf   Inflow=6.3 cfs  20,959 cfPond DCB3: 
24.0"  Round Culvert  n=0.013  L=12.0'  S=0.0200 '/'   Outflow=6.3 cfs  20,958 cf

Peak Elev=288.39'  Storage=1 cf   Inflow=3.1 cfs  10,638 cfPond DCB4: 
15.0"  Round Culvert  n=0.013  L=10.0'  S=0.0100 '/'   Outflow=3.1 cfs  10,637 cf

Peak Elev=299.21'   Inflow=3.0 cfs  11,668 cfPond DCB5: 
21.0"  Round Culvert  n=0.013  L=47.0'  S=0.0100 '/'   Outflow=3.0 cfs  11,668 cf

Peak Elev=299.14'   Inflow=1.0 cfs  3,342 cfPond DCB6: 
21.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=1.0 cfs  3,342 cf

Peak Elev=299.21'   Inflow=2.3 cfs  8,887 cfPond DCB7: 
18.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=2.3 cfs  8,887 cf

Peak Elev=288.35'   Inflow=7.0 cfs  23,866 cfPond DMH1: 
24.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=7.0 cfs  23,866 cf

Peak Elev=299.15'   Inflow=3.8 cfs  15,011 cfPond DMH2: 
30.0"  Round Culvert  n=0.013  L=5.0'  S=0.0100 '/'   Outflow=3.8 cfs  15,011 cf

Peak Elev=286.50'  Storage=5,991 cf   Inflow=10.1 cfs  34,503 cfPond IC-1: 
   Discarded=0.1 cfs  7,270 cf   Primary=8.0 cfs  22,704 cf   Outflow=8.2 cfs  29,975 cf

Peak Elev=299.12'  Storage=3,055 cf   Inflow=6.0 cfs  23,897 cfPond IC-2: 
   Discarded=0.1 cfs  4,567 cf   Primary=4.9 cfs  17,357 cf   Outflow=5.0 cfs  21,924 cf

Peak Elev=300.92'  Storage=40 cf   Inflow=0.3 cfs  979 cfPond SD-1: 
   Discarded=0.0 cfs  364 cf   Primary=0.3 cfs  579 cf   Outflow=0.3 cfs  943 cf

Peak Elev=303.43'  Storage=15 cf   Inflow=0.3 cfs  818 cfPond SD-2: 
   Discarded=0.0 cfs  123 cf   Primary=0.3 cfs  681 cf   Outflow=0.3 cfs  803 cf

   Inflow=10.0 cfs  30,413 cfLink AP1: 
   Primary=10.0 cfs  30,413 cf

   Inflow=2.4 cfs  7,554 cfLink AP2: 
   Primary=2.4 cfs  7,554 cf

   Inflow=7.3 cfs  27,435 cfLink AP3: 
   Primary=7.3 cfs  27,435 cf

   Inflow=0.8 cfs  3,412 cfLink AP4: 
   Primary=0.8 cfs  3,412 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 87,692 cf   Average Runoff Depth = 2.20"
88.73% Pervious = 424,371 sf     11.27% Impervious = 53,915 sf
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Summary for Subcatchment SC1.1: 

Runoff = 3.1 cfs @ 12.15 hrs,  Volume= 10,638 cf,  Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
24,785 74 >75% Grass cover, Good, HSG C
21,721 70 Woods, Good, HSG C

14 89 Gravel roads, HSG C
6,226 98 Paved parking, HSG C
1,776 98 Roofs, HSG C

54,522 76 Weighted Average
46,520 85.32% Pervious Area

8,002 14.68% Impervious Area

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

0.9 50 0.0100 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 35 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 50 0.0345 1.30 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 180 0.1550 1.97 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 234 0.0170 0.91 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.5 549 Total

Summary for Subcatchment SC1.2: 

Runoff = 6.3 cfs @ 12.14 hrs,  Volume= 20,959 cf,  Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
46,703 74 >75% Grass cover, Good, HSG C
57,729 70 Woods, Good, HSG C

967 89 Gravel roads, HSG C
313 98 Unconnected pavement, HSG C

7,362 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

115,523 74 Weighted Average
105,398 91.24% Pervious Area

10,124 8.76% Impervious Area
313 3.09% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.3 167 0.0988 2.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 117 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 176 0.0400 3.00 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.7 510 Total

Summary for Subcatchment SC1.3: 

Runoff = 0.6 cfs @ 12.12 hrs,  Volume= 2,074 cf,  Depth> 4.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
162 74 >75% Grass cover, Good, HSG C
243 89 Gravel roads, HSG C

5,233 98 Paved parking, HSG C
5,639 97 Weighted Average

405 7.19% Pervious Area
5,233 92.81% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC1.4: 

Runoff = 0.2 cfs @ 12.12 hrs,  Volume= 833 cf,  Depth> 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
2,208 98 Paved parking, HSG C
2,208 100.00% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment SC1.5: 

Runoff = 2.2 cfs @ 12.14 hrs,  Volume= 7,474 cf,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
37,139 70 Woods, Good, HSG C

441 98 Unconnected pavement, HSG C
8,658 74 >75% Grass cover, Good, HSG C

46,238 71 Weighted Average
45,797 99.05% Pervious Area

441 0.95% Impervious Area
441 100.00% Unconnected

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

3.3 50 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

3.1 287 0.0941 1.53 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 337 Total

Summary for Subcatchment SC1.6: 

Runoff = 0.1 cfs @ 12.12 hrs,  Volume= 235 cf,  Depth> 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
622 98 Paved parking, HSG C
622 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC2.1: 

Runoff = 0.3 cfs @ 12.12 hrs,  Volume= 979 cf,  Depth> 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"
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Area (sf) CN Description
1,953 74 >75% Grass cover, Good, HSG C
1,776 98 Roofs, HSG C
3,729 85 Weighted Average
1,953 52.37% Pervious Area
1,776 47.63% Impervious Area

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

4.3 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 18 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.5 68 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC2.2: 

Runoff = 2.1 cfs @ 12.14 hrs,  Volume= 6,975 cf,  Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Adj Description
7,180 74 >75% Grass cover, Good, HSG C

22,269 70 Woods, Good, HSG C
8,992 98 Unconnected pavement, HSG C

38,441 77 74 Weighted Average, UI Adjusted
29,449 76.61% Pervious Area

8,992 23.39% Impervious Area
8,992 100.00% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 29 0.1700 2.89 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 61 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 140 Total

Summary for Subcatchment SC3.1: 

Runoff = 3.0 cfs @ 12.18 hrs,  Volume= 11,668 cf,  Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"
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Area (sf) CN Description
32,168 74 >75% Grass cover, Good, HSG C
31,971 70 Woods, Good, HSG C

364 89 Gravel roads, HSG C
55 98 Paved parking, HSG C

2,321 98 Roofs, HSG C
66,880 73 Weighted Average
64,504 96.45% Pervious Area

2,376 3.55% Impervious Area

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

2.1 247 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 133 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 134 0.0820 2.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.4 564 Total

Summary for Subcatchment SC3.2: 

Runoff = 2.3 cfs @ 12.18 hrs,  Volume= 8,887 cf,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
12,832 74 >75% Grass cover, Good, HSG C

880 98 Roofs, HSG C
41,349 70 Woods, Good, HSG C
55,060 71 Weighted Average
54,180 98.40% Pervious Area

880 1.60% Impervious Area

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

7.1 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.7 204 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 124 0.0530 1.61 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.1 378 Total
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Summary for Subcatchment SC3.3: 

Runoff = 2.6 cfs @ 12.19 hrs,  Volume= 10,078 cf,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
12,393 74 >75% Grass cover, Good, HSG C
49,047 70 Woods, Good, HSG C

1,019 98 Unconnected pavement, HSG C
62,459 71 Weighted Average
61,440 98.37% Pervious Area

1,019 1.63% Impervious Area
1,019 100.00% Unconnected

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

8.6 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

2.2 237 0.1350 1.84 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.8 287 Total

Summary for Subcatchment SC3.4: 

Runoff = 1.0 cfs @ 12.12 hrs,  Volume= 3,342 cf,  Depth> 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
5,554 74 >75% Grass cover, Good, HSG C

529 70 Woods, Good, HSG C
76 89 Gravel roads, HSG C

6,187 98 Paved parking, HSG C
12,347 86 Weighted Average

6,159 49.89% Pervious Area
6,187 50.11% Impervious Area

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

1.3 113 0.0200 1.40 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

2.4 38 0.1000 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.9 95 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.6 246 Total,  Increased to minimum Tc = 5.0 min
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Summary for Subcatchment SC4.1: 

Runoff = 0.3 cfs @ 12.12 hrs,  Volume= 818 cf,  Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
1,020 70 Woods, Good, HSG C

200 98 Unconnected pavement, HSG C
3,285 74 >75% Grass cover, Good, HSG C
4,504 74 Weighted Average
4,305 95.57% Pervious Area

200 4.43% Impervious Area
200 100.00% Unconnected

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

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 14 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.8 64 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC4.2: 

Runoff = 0.6 cfs @ 12.20 hrs,  Volume= 2,732 cf,  Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  10-Year Rainfall=4.77"

Area (sf) CN Description
3,927 70 Woods, Good, HSG C
5,854 98 Unconnected pavement, HSG C

333 74 >75% Grass cover, Good, HSG C
10,114 86 Weighted Average

4,260 42.12% Pervious Area
5,854 57.88% Impervious Area
5,854 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.4 50 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.16"
0.3 25 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.7 75 Total
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Summary for Pond CB1: 

Inflow Area = 2,208 sf,100.00% Impervious,  Inflow Depth > 4.53"    for  10-Year event
Inflow = 0.2 cfs @ 12.12 hrs,  Volume= 833 cf
Outflow = 0.2 cfs @ 12.12 hrs,  Volume= 833 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.2 cfs @ 12.12 hrs,  Volume= 833 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.26' @ 12.12 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 298.00' 12.0"  Round Culvert   

L= 220.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 298.00' / 288.10'   S= 0.0450 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.2 cfs @ 12.12 hrs  HW=298.26'  TW=288.31'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.2 cfs @ 1.38 fps)

Summary for Pond CB2: 

Inflow Area = 5,639 sf, 92.81% Impervious,  Inflow Depth > 4.41"    for  10-Year event
Inflow = 0.6 cfs @ 12.12 hrs,  Volume= 2,074 cf
Outflow = 0.6 cfs @ 12.12 hrs,  Volume= 2,074 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.6 cfs @ 12.12 hrs,  Volume= 2,074 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.64' @ 12.12 hrs
Flood Elev= 292.30'

Device Routing     Invert Outlet Devices
#1 Primary 288.20' 12.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 288.20' / 288.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.6 cfs @ 12.12 hrs  HW=288.64'  TW=288.31'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.6 cfs @ 2.52 fps)

Summary for Pond DCB3: 

Inflow Area = 115,523 sf, 8.76% Impervious,  Inflow Depth > 2.18"    for  10-Year event
Inflow = 6.3 cfs @ 12.14 hrs,  Volume= 20,959 cf
Outflow = 6.3 cfs @ 12.14 hrs,  Volume= 20,958 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.3 cfs @ 12.14 hrs,  Volume= 20,958 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 288.80' @ 12.14 hrs   Surf.Area= 1 sf   Storage= 2 cf
Flood Elev= 292.00'   Surf.Area= 519 sf   Storage= 310 cf

Plug-Flow detention time= 0.0 min calculated for 20,958 cf (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 866.0 - 866.0 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 89 87.5 33 36 615
292.00 519 180.8 274 310 2,611

Device Routing     Invert Outlet Devices
#1 Primary 287.34' 24.0"  Round Culvert   

L= 12.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.34' / 287.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=6.3 cfs @ 12.14 hrs  HW=288.80'  TW=288.35'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 6.3 cfs @ 2.55 fps)

Summary for Pond DCB4: 

Inflow Area = 54,522 sf, 14.68% Impervious,  Inflow Depth > 2.34"    for  10-Year event
Inflow = 3.1 cfs @ 12.15 hrs,  Volume= 10,638 cf
Outflow = 3.1 cfs @ 12.15 hrs,  Volume= 10,637 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.1 cfs @ 12.15 hrs,  Volume= 10,637 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.39' @ 12.15 hrs   Surf.Area= 1 sf   Storage= 1 cf
Flood Elev= 290.50'   Surf.Area= 192 sf   Storage= 37 cf

Plug-Flow detention time= 0.0 min calculated for 10,629 cf (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 860.0 - 859.9 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 250 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 714 132.0 247 250 1,392
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Device Routing     Invert Outlet Devices
#1 Primary 287.25' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.25' / 287.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.1 cfs @ 12.15 hrs  HW=288.39'  TW=286.37'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.1 cfs @ 3.44 fps)

Summary for Pond DCB5: 

Inflow Area = 66,880 sf, 3.55% Impervious,  Inflow Depth > 2.09"    for  10-Year event
Inflow = 3.0 cfs @ 12.18 hrs,  Volume= 11,668 cf
Outflow = 3.0 cfs @ 12.18 hrs,  Volume= 11,668 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.0 cfs @ 12.18 hrs,  Volume= 11,668 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 299.21' @ 12.24 hrs
Flood Elev= 302.50'

Device Routing     Invert Outlet Devices
#1 Primary 297.42' 21.0"  Round Culvert   

L= 47.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.42' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.9 cfs @ 12.18 hrs  HW=299.04'  TW=299.03'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.9 cfs @ 0.38 fps)

Summary for Pond DCB6: 

Inflow Area = 12,347 sf, 50.11% Impervious,  Inflow Depth > 3.25"    for  10-Year event
Inflow = 1.0 cfs @ 12.12 hrs,  Volume= 3,342 cf
Outflow = 1.0 cfs @ 12.12 hrs,  Volume= 3,342 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.0 cfs @ 12.12 hrs,  Volume= 3,342 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 299.14' @ 12.25 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 21.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.0 cfs @ 12.12 hrs  HW=298.58'  TW=298.67'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)
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Summary for Pond DCB7: 

Inflow Area = 55,060 sf, 1.60% Impervious,  Inflow Depth > 1.94"    for  10-Year event
Inflow = 2.3 cfs @ 12.18 hrs,  Volume= 8,887 cf
Outflow = 2.3 cfs @ 12.18 hrs,  Volume= 8,887 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.3 cfs @ 12.18 hrs,  Volume= 8,887 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 299.21' @ 12.23 hrs
Flood Elev= 302.70'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 18.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.3 cfs @ 12.18 hrs  HW=299.09'  TW=298.97'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.3 cfs @ 1.30 fps)

Summary for Pond DMH1: 

Inflow Area = 123,370 sf, 14.24% Impervious,  Inflow Depth > 2.32"    for  10-Year event
Inflow = 7.0 cfs @ 12.14 hrs,  Volume= 23,866 cf
Outflow = 7.0 cfs @ 12.14 hrs,  Volume= 23,866 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 7.0 cfs @ 12.14 hrs,  Volume= 23,866 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.35' @ 12.14 hrs
Flood Elev= 292.00'

Device Routing     Invert Outlet Devices
#1 Primary 287.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.00' / 286.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=7.0 cfs @ 12.14 hrs  HW=288.34'  TW=286.31'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 7.0 cfs @ 3.12 fps)

Summary for Pond DMH2: 

Inflow Area = 79,226 sf, 10.81% Impervious,  Inflow Depth > 2.27"    for  10-Year event
Inflow = 3.8 cfs @ 12.16 hrs,  Volume= 15,011 cf
Outflow = 3.8 cfs @ 12.16 hrs,  Volume= 15,011 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.8 cfs @ 12.16 hrs,  Volume= 15,011 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 299.15' @ 12.23 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 296.85' 30.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.85' / 296.80'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 4.91 sf   

Primary OutFlow  Max=3.8 cfs @ 12.16 hrs  HW=298.89'  TW=298.84'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.8 cfs @ 0.87 fps)

Summary for Pond IC-1: 

Inflow Area = 177,892 sf, 14.37% Impervious,  Inflow Depth > 2.33"    for  10-Year event
Inflow = 10.1 cfs @ 12.14 hrs,  Volume= 34,503 cf
Outflow = 8.2 cfs @ 12.19 hrs,  Volume= 29,975 cf,  Atten= 19%,  Lag= 2.9 min
Discarded = 0.1 cfs @ 10.72 hrs,  Volume= 7,270 cf
Primary = 8.0 cfs @ 12.19 hrs,  Volume= 22,704 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 286.50' @ 12.19 hrs   Surf.Area= 2,271 sf   Storage= 5,991 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 26.2 min ( 881.1 - 854.9 )

Volume Invert Avail.Storage Storage Description
#1 282.40' 3,658 cf IC-1 Stone bed (Irregular) Listed below (Recalc)

14,147 cf Overall - 5,002 cf Embedded = 9,145 cf  x 40.0% Voids
#2 283.40' 5,002 cf ADS_StormTech MC-4500 b +Cap  x 44  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
44 Chambers in 4 Rows
Cap Storage= +39.5 cf x 2 x 4 rows = 316.0 cf

#3 283.00' 200 cf PES-1 Stone bed (Pyramidal) Listed below (Recalc)
625 cf Overall - 126 cf Embedded = 499 cf  x 40.0% Voids

#4 283.00' 126 cf 24.0"  Round Pipe Storage  Inside #3
L= 40.0'

8,985 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

282.40 2,021 188.0 0 0 2,021
283.00 2,021 188.0 1,213 1,213 2,134
284.00 2,021 188.0 2,021 3,234 2,322
285.00 2,021 188.0 2,021 5,255 2,510
286.00 2,021 188.0 2,021 7,276 2,698
287.00 2,021 188.0 2,021 9,297 2,886
288.00 2,021 188.0 2,021 11,318 3,074
289.00 2,021 188.0 2,021 13,339 3,262
289.40 2,021 188.0 808 14,147 3,337
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Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

283.00 250 0 0 250
284.00 250 250 250 313
285.00 250 250 500 376
285.50 250 125 625 408

Device Routing     Invert Outlet Devices
#1 Discarded 282.40' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 285.50' 50.0' long  x 2.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00   
Coef. (English)  2.48  2.60  2.60  2.60  2.64  2.65  2.68  2.75  2.74  
2.76  2.89  3.05  3.19  3.32   

#3 Device 2 284.10' 24.0"  Round Culvert   
L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 284.10' / 283.00'   S= 0.0157 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#4 Device 3 284.10' 20.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 287.00' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Discarded OutFlow  Max=0.1 cfs @ 10.72 hrs  HW=283.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=8.0 cfs @ 12.19 hrs  HW=286.49'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Passes 8.0 cfs of 130.8 cfs potential flow)

3=Culvert  (Passes 8.0 cfs of 11.9 cfs potential flow)
4=Orifice/Grate  (Orifice Controls 8.0 cfs @ 4.80 fps)
5=Sharp-Crested Vee/Trap Weir  ( Controls 0.0 cfs)

Summary for Pond IC-2: 

Inflow Area = 134,287 sf, 7.03% Impervious,  Inflow Depth > 2.14"    for  10-Year event
Inflow = 6.0 cfs @ 12.17 hrs,  Volume= 23,897 cf
Outflow = 5.0 cfs @ 12.24 hrs,  Volume= 21,924 cf,  Atten= 18%,  Lag= 4.2 min
Discarded = 0.1 cfs @ 10.36 hrs,  Volume= 4,567 cf
Primary = 4.9 cfs @ 12.24 hrs,  Volume= 17,357 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 299.12' @ 12.24 hrs   Surf.Area= 1,497 sf   Storage= 3,055 cf

Plug-Flow detention time= 60.9 min calculated for 21,924 cf (92% of inflow)
Center-of-Mass det. time= 17.8 min ( 885.1 - 867.3 )
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Volume Invert Avail.Storage Storage Description
#1 295.80' 2,234 cf IC-2 Stone bed (Irregular) Listed below (Recalc)

8,729 cf Overall - 3,143 cf Embedded = 5,586 cf  x 40.0% Voids
#2 296.80' 3,143 cf ADS_StormTech MC-4500 b +Cap @ 4.03' L  x 28  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.6 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
28 Chambers in 2 Rows
Cap Storage= +39.5 cf x 2 x 2 rows = 158.0 cf

#3 296.00' 172 cf PES-2 Stone bed (Pyramidal) Listed below (Recalc)
500 cf Overall - 71 cf Embedded = 429 cf  x 40.0% Voids

#4 296.00' 71 cf 18.0"  Round Pipe Storage  Inside #3
L= 40.0'

5,620 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

295.80 1,247 165.0 0 0 1,247
296.00 1,247 165.0 249 249 1,280
297.00 1,247 165.0 1,247 1,496 1,445
298.00 1,247 165.0 1,247 2,743 1,610
299.00 1,247 165.0 1,247 3,990 1,775
300.00 1,247 165.0 1,247 5,237 1,940
301.00 1,247 165.0 1,247 6,484 2,105
302.00 1,247 165.0 1,247 7,731 2,270
302.80 1,247 165.0 998 8,729 2,402

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

296.00 250 0 0 250
297.00 250 250 250 313
298.00 250 250 500 376

Device Routing     Invert Outlet Devices
#1 Discarded 295.80' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 298.00' 50.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

#3 Device 2 296.50' 18.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.50' / 296.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#4 Device 3 296.50' 23.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 299.90' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   



Five Paths, Tax Map 39, Parcel 15A, Wayland, MA
NRCC 24-hr D  10-Year Rainfall=4.77"Post-Dev Rev 2

  Printed  7/14/2020Prepared by Goldsmith, Prest & Ringwall, Inc.
Page 76HydroCAD® 10.10-4a  s/n 01036  © 2020 HydroCAD Software Solutions LLC

Discarded OutFlow  Max=0.1 cfs @ 10.36 hrs  HW=296.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=4.9 cfs @ 12.24 hrs  HW=299.12'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Passes 4.9 cfs of 158.3 cfs potential flow)

3=Culvert  (Passes 4.9 cfs of 7.1 cfs potential flow)
4=Orifice/Grate  (Orifice Controls 4.9 cfs @ 5.09 fps)
5=Sharp-Crested Vee/Trap Weir  ( Controls 0.0 cfs)

Summary for Pond SD-1: 

Inflow Area = 3,729 sf, 47.63% Impervious,  Inflow Depth > 3.15"    for  10-Year event
Inflow = 0.3 cfs @ 12.12 hrs,  Volume= 979 cf
Outflow = 0.3 cfs @ 12.12 hrs,  Volume= 943 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 9.46 hrs,  Volume= 364 cf
Primary = 0.3 cfs @ 12.12 hrs,  Volume= 579 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.92' @ 12.12 hrs   Surf.Area= 109 sf   Storage= 40 cf

Plug-Flow detention time= 31.2 min calculated for 943 cf (96% of inflow)
Center-of-Mass det. time= 9.5 min ( 835.2 - 825.7 )

Volume Invert Avail.Storage Storage Description
#1 300.00' 44 cf Custom Stage Data (Irregular) Listed below (Recalc)

109 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

300.00 109 113.3 0 0 109
301.00 109 113.3 109 109 222

Device Routing     Invert Outlet Devices
#1 Discarded 300.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 300.90' 55.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 9.46 hrs  HW=300.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.3 cfs @ 12.12 hrs  HW=300.92'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.3 cfs @ 0.31 fps)
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Summary for Pond SD-2: 

Inflow Area = 4,504 sf, 4.43% Impervious,  Inflow Depth > 2.18"    for  10-Year event
Inflow = 0.3 cfs @ 12.12 hrs,  Volume= 818 cf
Outflow = 0.3 cfs @ 12.12 hrs,  Volume= 803 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 9.58 hrs,  Volume= 123 cf
Primary = 0.3 cfs @ 12.12 hrs,  Volume= 681 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 303.43' @ 12.12 hrs   Surf.Area= 40 sf   Storage= 15 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 4.3 min ( 869.1 - 864.8 )

Volume Invert Avail.Storage Storage Description
#1 302.50' 16 cf Custom Stage Data (Irregular) Listed below (Recalc)

40 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

302.50 40 44.0 0 0 40
303.50 40 44.0 40 40 84

Device Routing     Invert Outlet Devices
#1 Discarded 302.50' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 303.40' 20.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 9.58 hrs  HW=302.51'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.3 cfs @ 12.12 hrs  HW=303.43'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.3 cfs @ 0.42 fps)

Summary for Link AP1: 

Inflow Area = 224,752 sf, 11.85% Impervious,  Inflow Depth > 1.62"    for  10-Year event
Inflow = 10.0 cfs @ 12.17 hrs,  Volume= 30,413 cf
Primary = 10.0 cfs @ 12.17 hrs,  Volume= 30,413 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Summary for Link AP2: 

Inflow Area = 42,170 sf, 25.53% Impervious,  Inflow Depth > 2.15"    for  10-Year event
Inflow = 2.4 cfs @ 12.13 hrs,  Volume= 7,554 cf
Primary = 2.4 cfs @ 12.13 hrs,  Volume= 7,554 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP3: 

Inflow Area = 196,746 sf, 5.32% Impervious,  Inflow Depth > 1.67"    for  10-Year event
Inflow = 7.3 cfs @ 12.21 hrs,  Volume= 27,435 cf
Primary = 7.3 cfs @ 12.21 hrs,  Volume= 27,435 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP4: 

Inflow Area = 14,618 sf, 41.41% Impervious,  Inflow Depth > 2.80"    for  10-Year event
Inflow = 0.8 cfs @ 12.16 hrs,  Volume= 3,412 cf
Primary = 0.8 cfs @ 12.16 hrs,  Volume= 3,412 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=54,522 sf   14.68% Impervious   Runoff Depth>3.40"Subcatchment SC1.1: 
   Flow Length=549'   Tc=7.5 min   CN=76   Runoff=4.5 cfs  15,439 cf

Runoff Area=115,523 sf   8.76% Impervious   Runoff Depth>3.20"Subcatchment SC1.2: 
   Flow Length=510'   Tc=6.7 min   CN=74   Runoff=9.2 cfs  30,837 cf

Runoff Area=5,639 sf   92.81% Impervious   Runoff Depth>5.67"Subcatchment SC1.3: 
   Tc=5.0 min   CN=97   Runoff=0.7 cfs  2,663 cf

Runoff Area=2,208 sf   100.00% Impervious   Runoff Depth>5.79"Subcatchment SC1.4: 
   Tc=5.0 min   CN=98   Runoff=0.3 cfs  1,065 cf

Runoff Area=46,238 sf   0.95% Impervious   Runoff Depth>2.92"Subcatchment SC1.5: 
   Flow Length=337'   Tc=6.4 min   CN=71   Runoff=3.4 cfs  11,238 cf

Runoff Area=622 sf   100.00% Impervious   Runoff Depth>5.79"Subcatchment SC1.6: 
   Tc=5.0 min   CN=98   Runoff=0.1 cfs  300 cf

Runoff Area=3,729 sf   47.63% Impervious   Runoff Depth>4.33"Subcatchment SC2.1: 
   Flow Length=68'   Tc=5.0 min   CN=85   Runoff=0.4 cfs  1,344 cf

Runoff Area=38,441 sf   23.39% Impervious   Runoff Depth>3.20"Subcatchment SC2.2: 
   Flow Length=140'   Tc=6.4 min   UI Adjusted CN=74   Runoff=3.1 cfs  10,262 cf

Runoff Area=66,880 sf   3.55% Impervious   Runoff Depth>3.10"Subcatchment SC3.1: 
   Flow Length=564'   Tc=10.4 min   CN=73   Runoff=4.5 cfs  17,292 cf

Runoff Area=55,060 sf   1.60% Impervious   Runoff Depth>2.91"Subcatchment SC3.2: 
   Flow Length=378'   Tc=10.1 min   CN=71   Runoff=3.5 cfs  13,364 cf

Runoff Area=62,459 sf   1.63% Impervious   Runoff Depth>2.91"Subcatchment SC3.3: 
   Flow Length=287'   Tc=10.8 min   CN=71   Runoff=3.9 cfs  15,156 cf

Runoff Area=12,347 sf   50.11% Impervious   Runoff Depth>4.43"Subcatchment SC3.4: 
   Flow Length=246'   Tc=5.0 min   CN=86   Runoff=1.4 cfs  4,560 cf

Runoff Area=4,504 sf   4.43% Impervious   Runoff Depth>3.21"Subcatchment SC4.1: 
   Flow Length=64'   Tc=5.0 min   CN=74   Runoff=0.4 cfs  1,203 cf

Runoff Area=10,114 sf   57.88% Impervious   Runoff Depth>4.42"Subcatchment SC4.2: 
   Flow Length=75'   Tc=12.7 min   CN=86   Runoff=0.9 cfs  3,727 cf

Peak Elev=298.30'   Inflow=0.3 cfs  1,065 cfPond CB1: 
12.0"  Round Culvert  n=0.013  L=220.0'  S=0.0450 '/'   Outflow=0.3 cfs  1,065 cf

Peak Elev=288.85'   Inflow=0.7 cfs  2,663 cfPond CB2: 
12.0"  Round Culvert  n=0.013  L=5.0'  S=0.0200 '/'   Outflow=0.7 cfs  2,663 cf
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Peak Elev=289.32'  Storage=2 cf   Inflow=9.2 cfs  30,837 cfPond DCB3: 
24.0"  Round Culvert  n=0.013  L=12.0'  S=0.0200 '/'   Outflow=9.2 cfs  30,837 cf

Peak Elev=288.79'  Storage=2 cf   Inflow=4.5 cfs  15,439 cfPond DCB4: 
15.0"  Round Culvert  n=0.013  L=10.0'  S=0.0100 '/'   Outflow=4.5 cfs  15,439 cf

Peak Elev=300.30'   Inflow=4.5 cfs  17,292 cfPond DCB5: 
21.0"  Round Culvert  n=0.013  L=47.0'  S=0.0100 '/'   Outflow=4.5 cfs  17,292 cf

Peak Elev=300.14'   Inflow=1.4 cfs  4,560 cfPond DCB6: 
21.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=1.4 cfs  4,560 cf

Peak Elev=300.30'   Inflow=3.5 cfs  13,364 cfPond DCB7: 
18.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=3.5 cfs  13,364 cf

Peak Elev=288.73'   Inflow=10.2 cfs  34,565 cfPond DMH1: 
24.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=10.2 cfs  34,565 cf

Peak Elev=300.14'   Inflow=5.5 cfs  21,852 cfPond DMH2: 
30.0"  Round Culvert  n=0.013  L=5.0'  S=0.0100 '/'   Outflow=5.5 cfs  21,852 cf

Peak Elev=287.27'  Storage=7,020 cf   Inflow=14.6 cfs  50,003 cfPond IC-1: 
   Discarded=0.1 cfs  7,831 cf   Primary=12.6 cfs  37,638 cf   Outflow=12.7 cfs  45,469 cf

Peak Elev=300.08'  Storage=3,920 cf   Inflow=8.9 cfs  35,217 cfPond IC-2: 
   Discarded=0.1 cfs  4,932 cf   Primary=7.7 cfs  28,308 cf   Outflow=7.8 cfs  33,240 cf

Peak Elev=300.92'  Storage=40 cf   Inflow=0.4 cfs  1,344 cfPond SD-1: 
   Discarded=0.0 cfs  391 cf   Primary=0.4 cfs  913 cf   Outflow=0.4 cfs  1,305 cf

Peak Elev=303.44'  Storage=15 cf   Inflow=0.4 cfs  1,203 cfPond SD-2: 
   Discarded=0.0 cfs  133 cf   Primary=0.4 cfs  1,056 cf   Outflow=0.4 cfs  1,189 cf

   Inflow=15.5 cfs  49,176 cfLink AP1: 
   Primary=15.5 cfs  49,176 cf

   Inflow=3.5 cfs  11,176 cfLink AP2: 
   Primary=3.5 cfs  11,176 cf

   Inflow=11.3 cfs  43,464 cfLink AP3: 
   Primary=11.3 cfs  43,464 cf

   Inflow=1.1 cfs  4,783 cfLink AP4: 
   Primary=1.1 cfs  4,783 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 128,452 cf   Average Runoff Depth = 3.22"
88.73% Pervious = 424,371 sf     11.27% Impervious = 53,915 sf
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Summary for Subcatchment SC1.1: 

Runoff = 4.5 cfs @ 12.15 hrs,  Volume= 15,439 cf,  Depth> 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
24,785 74 >75% Grass cover, Good, HSG C
21,721 70 Woods, Good, HSG C

14 89 Gravel roads, HSG C
6,226 98 Paved parking, HSG C
1,776 98 Roofs, HSG C

54,522 76 Weighted Average
46,520 85.32% Pervious Area

8,002 14.68% Impervious Area

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

0.9 50 0.0100 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 35 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 50 0.0345 1.30 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 180 0.1550 1.97 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 234 0.0170 0.91 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.5 549 Total

Summary for Subcatchment SC1.2: 

Runoff = 9.2 cfs @ 12.14 hrs,  Volume= 30,837 cf,  Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
46,703 74 >75% Grass cover, Good, HSG C
57,729 70 Woods, Good, HSG C

967 89 Gravel roads, HSG C
313 98 Unconnected pavement, HSG C

7,362 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

115,523 74 Weighted Average
105,398 91.24% Pervious Area

10,124 8.76% Impervious Area
313 3.09% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.3 167 0.0988 2.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 117 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 176 0.0400 3.00 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.7 510 Total

Summary for Subcatchment SC1.3: 

Runoff = 0.7 cfs @ 12.12 hrs,  Volume= 2,663 cf,  Depth> 5.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
162 74 >75% Grass cover, Good, HSG C
243 89 Gravel roads, HSG C

5,233 98 Paved parking, HSG C
5,639 97 Weighted Average

405 7.19% Pervious Area
5,233 92.81% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC1.4: 

Runoff = 0.3 cfs @ 12.12 hrs,  Volume= 1,065 cf,  Depth> 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
2,208 98 Paved parking, HSG C
2,208 100.00% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment SC1.5: 

Runoff = 3.4 cfs @ 12.14 hrs,  Volume= 11,238 cf,  Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
37,139 70 Woods, Good, HSG C

441 98 Unconnected pavement, HSG C
8,658 74 >75% Grass cover, Good, HSG C

46,238 71 Weighted Average
45,797 99.05% Pervious Area

441 0.95% Impervious Area
441 100.00% Unconnected

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

3.3 50 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

3.1 287 0.0941 1.53 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 337 Total

Summary for Subcatchment SC1.6: 

Runoff = 0.1 cfs @ 12.12 hrs,  Volume= 300 cf,  Depth> 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
622 98 Paved parking, HSG C
622 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC2.1: 

Runoff = 0.4 cfs @ 12.12 hrs,  Volume= 1,344 cf,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"
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Area (sf) CN Description
1,953 74 >75% Grass cover, Good, HSG C
1,776 98 Roofs, HSG C
3,729 85 Weighted Average
1,953 52.37% Pervious Area
1,776 47.63% Impervious Area

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

4.3 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 18 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.5 68 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC2.2: 

Runoff = 3.1 cfs @ 12.14 hrs,  Volume= 10,262 cf,  Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Adj Description
7,180 74 >75% Grass cover, Good, HSG C

22,269 70 Woods, Good, HSG C
8,992 98 Unconnected pavement, HSG C

38,441 77 74 Weighted Average, UI Adjusted
29,449 76.61% Pervious Area

8,992 23.39% Impervious Area
8,992 100.00% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 29 0.1700 2.89 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 61 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 140 Total

Summary for Subcatchment SC3.1: 

Runoff = 4.5 cfs @ 12.18 hrs,  Volume= 17,292 cf,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"
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Area (sf) CN Description
32,168 74 >75% Grass cover, Good, HSG C
31,971 70 Woods, Good, HSG C

364 89 Gravel roads, HSG C
55 98 Paved parking, HSG C

2,321 98 Roofs, HSG C
66,880 73 Weighted Average
64,504 96.45% Pervious Area

2,376 3.55% Impervious Area

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

2.1 247 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 133 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 134 0.0820 2.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.4 564 Total

Summary for Subcatchment SC3.2: 

Runoff = 3.5 cfs @ 12.18 hrs,  Volume= 13,364 cf,  Depth> 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
12,832 74 >75% Grass cover, Good, HSG C

880 98 Roofs, HSG C
41,349 70 Woods, Good, HSG C
55,060 71 Weighted Average
54,180 98.40% Pervious Area

880 1.60% Impervious Area

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

7.1 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.7 204 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 124 0.0530 1.61 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.1 378 Total
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Summary for Subcatchment SC3.3: 

Runoff = 3.9 cfs @ 12.18 hrs,  Volume= 15,156 cf,  Depth> 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
12,393 74 >75% Grass cover, Good, HSG C
49,047 70 Woods, Good, HSG C

1,019 98 Unconnected pavement, HSG C
62,459 71 Weighted Average
61,440 98.37% Pervious Area

1,019 1.63% Impervious Area
1,019 100.00% Unconnected

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

8.6 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

2.2 237 0.1350 1.84 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.8 287 Total

Summary for Subcatchment SC3.4: 

Runoff = 1.4 cfs @ 12.12 hrs,  Volume= 4,560 cf,  Depth> 4.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
5,554 74 >75% Grass cover, Good, HSG C

529 70 Woods, Good, HSG C
76 89 Gravel roads, HSG C

6,187 98 Paved parking, HSG C
12,347 86 Weighted Average

6,159 49.89% Pervious Area
6,187 50.11% Impervious Area

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

1.3 113 0.0200 1.40 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

2.4 38 0.1000 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.9 95 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.6 246 Total,  Increased to minimum Tc = 5.0 min
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Summary for Subcatchment SC4.1: 

Runoff = 0.4 cfs @ 12.12 hrs,  Volume= 1,203 cf,  Depth> 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
1,020 70 Woods, Good, HSG C

200 98 Unconnected pavement, HSG C
3,285 74 >75% Grass cover, Good, HSG C
4,504 74 Weighted Average
4,305 95.57% Pervious Area

200 4.43% Impervious Area
200 100.00% Unconnected

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

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 14 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.8 64 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC4.2: 

Runoff = 0.9 cfs @ 12.20 hrs,  Volume= 3,727 cf,  Depth> 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  25-Year Rainfall=6.03"

Area (sf) CN Description
3,927 70 Woods, Good, HSG C
5,854 98 Unconnected pavement, HSG C

333 74 >75% Grass cover, Good, HSG C
10,114 86 Weighted Average

4,260 42.12% Pervious Area
5,854 57.88% Impervious Area
5,854 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.4 50 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.16"
0.3 25 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.7 75 Total
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Summary for Pond CB1: 

Inflow Area = 2,208 sf,100.00% Impervious,  Inflow Depth > 5.79"    for  25-Year event
Inflow = 0.3 cfs @ 12.12 hrs,  Volume= 1,065 cf
Outflow = 0.3 cfs @ 12.12 hrs,  Volume= 1,065 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.3 cfs @ 12.12 hrs,  Volume= 1,065 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.30' @ 12.12 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 298.00' 12.0"  Round Culvert   

L= 220.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 298.00' / 288.10'   S= 0.0450 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.3 cfs @ 12.12 hrs  HW=298.30'  TW=288.68'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.3 cfs @ 1.46 fps)

Summary for Pond CB2: 

Inflow Area = 5,639 sf, 92.81% Impervious,  Inflow Depth > 5.67"    for  25-Year event
Inflow = 0.7 cfs @ 12.12 hrs,  Volume= 2,663 cf
Outflow = 0.7 cfs @ 12.12 hrs,  Volume= 2,663 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.7 cfs @ 12.12 hrs,  Volume= 2,663 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.85' @ 12.13 hrs
Flood Elev= 292.30'

Device Routing     Invert Outlet Devices
#1 Primary 288.20' 12.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 288.20' / 288.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.7 cfs @ 12.12 hrs  HW=288.82'  TW=288.68'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.7 cfs @ 1.42 fps)

Summary for Pond DCB3: 

Inflow Area = 115,523 sf, 8.76% Impervious,  Inflow Depth > 3.20"    for  25-Year event
Inflow = 9.2 cfs @ 12.14 hrs,  Volume= 30,837 cf
Outflow = 9.2 cfs @ 12.14 hrs,  Volume= 30,837 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.2 cfs @ 12.14 hrs,  Volume= 30,837 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 289.32' @ 12.14 hrs   Surf.Area= 1 sf   Storage= 2 cf
Flood Elev= 292.00'   Surf.Area= 519 sf   Storage= 310 cf

Plug-Flow detention time= 0.0 min calculated for 30,811 cf (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 851.7 - 851.7 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 89 87.5 33 36 615
292.00 519 180.8 274 310 2,611

Device Routing     Invert Outlet Devices
#1 Primary 287.34' 24.0"  Round Culvert   

L= 12.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.34' / 287.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=9.2 cfs @ 12.14 hrs  HW=289.32'  TW=288.72'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 9.2 cfs @ 2.93 fps)

Summary for Pond DCB4: 

Inflow Area = 54,522 sf, 14.68% Impervious,  Inflow Depth > 3.40"    for  25-Year event
Inflow = 4.5 cfs @ 12.15 hrs,  Volume= 15,439 cf
Outflow = 4.5 cfs @ 12.15 hrs,  Volume= 15,439 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.5 cfs @ 12.15 hrs,  Volume= 15,439 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.79' @ 12.15 hrs   Surf.Area= 1 sf   Storage= 2 cf
Flood Elev= 290.50'   Surf.Area= 192 sf   Storage= 37 cf

Plug-Flow detention time= 0.0 min calculated for 15,439 cf (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 846.2 - 846.2 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 250 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 714 132.0 247 250 1,392
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Device Routing     Invert Outlet Devices
#1 Primary 287.25' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.25' / 287.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=4.4 cfs @ 12.15 hrs  HW=288.78'  TW=287.11'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.4 cfs @ 3.62 fps)

Summary for Pond DCB5: 

Inflow Area = 66,880 sf, 3.55% Impervious,  Inflow Depth > 3.10"    for  25-Year event
Inflow = 4.5 cfs @ 12.18 hrs,  Volume= 17,292 cf
Outflow = 4.5 cfs @ 12.18 hrs,  Volume= 17,292 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.5 cfs @ 12.18 hrs,  Volume= 17,292 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.30' @ 12.23 hrs
Flood Elev= 302.50'

Device Routing     Invert Outlet Devices
#1 Primary 297.42' 21.0"  Round Culvert   

L= 47.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.42' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=1.3 cfs @ 12.18 hrs  HW=299.96'  TW=299.94'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.3 cfs @ 0.54 fps)

Summary for Pond DCB6: 

Inflow Area = 12,347 sf, 50.11% Impervious,  Inflow Depth > 4.43"    for  25-Year event
Inflow = 1.4 cfs @ 12.12 hrs,  Volume= 4,560 cf
Outflow = 1.4 cfs @ 12.12 hrs,  Volume= 4,560 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.4 cfs @ 12.12 hrs,  Volume= 4,560 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.14' @ 12.24 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 21.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.0 cfs @ 12.12 hrs  HW=299.07'  TW=299.25'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)
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Summary for Pond DCB7: 

Inflow Area = 55,060 sf, 1.60% Impervious,  Inflow Depth > 2.91"    for  25-Year event
Inflow = 3.5 cfs @ 12.18 hrs,  Volume= 13,364 cf
Outflow = 3.5 cfs @ 12.18 hrs,  Volume= 13,364 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.5 cfs @ 12.18 hrs,  Volume= 13,364 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.30' @ 12.22 hrs
Flood Elev= 302.70'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 18.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.5 cfs @ 12.18 hrs  HW=300.10'  TW=299.83'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.5 cfs @ 1.97 fps)

Summary for Pond DMH1: 

Inflow Area = 123,370 sf, 14.24% Impervious,  Inflow Depth > 3.36"    for  25-Year event
Inflow = 10.2 cfs @ 12.14 hrs,  Volume= 34,565 cf
Outflow = 10.2 cfs @ 12.14 hrs,  Volume= 34,565 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 10.2 cfs @ 12.14 hrs,  Volume= 34,565 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.73' @ 12.14 hrs
Flood Elev= 292.00'

Device Routing     Invert Outlet Devices
#1 Primary 287.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.00' / 286.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=10.1 cfs @ 12.14 hrs  HW=288.72'  TW=287.01'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 10.1 cfs @ 3.52 fps)

Summary for Pond DMH2: 

Inflow Area = 79,226 sf, 10.81% Impervious,  Inflow Depth > 3.31"    for  25-Year event
Inflow = 5.5 cfs @ 12.16 hrs,  Volume= 21,852 cf
Outflow = 5.5 cfs @ 12.16 hrs,  Volume= 21,852 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.5 cfs @ 12.16 hrs,  Volume= 21,852 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 300.14' @ 12.22 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 296.85' 30.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.85' / 296.80'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 4.91 sf   

Primary OutFlow  Max=5.5 cfs @ 12.16 hrs  HW=299.69'  TW=299.60'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.5 cfs @ 1.11 fps)

Summary for Pond IC-1: 

Inflow Area = 177,892 sf, 14.37% Impervious,  Inflow Depth > 3.37"    for  25-Year event
Inflow = 14.6 cfs @ 12.14 hrs,  Volume= 50,003 cf
Outflow = 12.7 cfs @ 12.18 hrs,  Volume= 45,469 cf,  Atten= 13%,  Lag= 2.4 min
Discarded = 0.1 cfs @ 9.74 hrs,  Volume= 7,831 cf
Primary = 12.6 cfs @ 12.18 hrs,  Volume= 37,638 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 287.27' @ 12.18 hrs   Surf.Area= 2,271 sf   Storage= 7,020 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 20.6 min ( 863.1 - 842.5 )

Volume Invert Avail.Storage Storage Description
#1 282.40' 3,658 cf IC-1 Stone bed (Irregular) Listed below (Recalc)

14,147 cf Overall - 5,002 cf Embedded = 9,145 cf  x 40.0% Voids
#2 283.40' 5,002 cf ADS_StormTech MC-4500 b +Cap  x 44  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
44 Chambers in 4 Rows
Cap Storage= +39.5 cf x 2 x 4 rows = 316.0 cf

#3 283.00' 200 cf PES-1 Stone bed (Pyramidal) Listed below (Recalc)
625 cf Overall - 126 cf Embedded = 499 cf  x 40.0% Voids

#4 283.00' 126 cf 24.0"  Round Pipe Storage  Inside #3
L= 40.0'

8,985 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

282.40 2,021 188.0 0 0 2,021
283.00 2,021 188.0 1,213 1,213 2,134
284.00 2,021 188.0 2,021 3,234 2,322
285.00 2,021 188.0 2,021 5,255 2,510
286.00 2,021 188.0 2,021 7,276 2,698
287.00 2,021 188.0 2,021 9,297 2,886
288.00 2,021 188.0 2,021 11,318 3,074
289.00 2,021 188.0 2,021 13,339 3,262
289.40 2,021 188.0 808 14,147 3,337
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Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

283.00 250 0 0 250
284.00 250 250 250 313
285.00 250 250 500 376
285.50 250 125 625 408

Device Routing     Invert Outlet Devices
#1 Discarded 282.40' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 285.50' 50.0' long  x 2.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00   
Coef. (English)  2.48  2.60  2.60  2.60  2.64  2.65  2.68  2.75  2.74  
2.76  2.89  3.05  3.19  3.32   

#3 Device 2 284.10' 24.0"  Round Culvert   
L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 284.10' / 283.00'   S= 0.0157 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#4 Device 3 284.10' 20.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 287.00' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Discarded OutFlow  Max=0.1 cfs @ 9.74 hrs  HW=283.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=12.6 cfs @ 12.18 hrs  HW=287.27'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Passes 12.6 cfs of 323.8 cfs potential flow)

3=Culvert  (Passes 12.6 cfs of 15.9 cfs potential flow)
4=Orifice/Grate  (Orifice Controls 10.7 cfs @ 6.41 fps)
5=Sharp-Crested Vee/Trap Weir  (Weir Controls 1.9 cfs @ 1.71 fps)

Summary for Pond IC-2: 

Inflow Area = 134,287 sf, 7.03% Impervious,  Inflow Depth > 3.15"    for  25-Year event
Inflow = 8.9 cfs @ 12.17 hrs,  Volume= 35,217 cf
Outflow = 7.8 cfs @ 12.23 hrs,  Volume= 33,240 cf,  Atten= 13%,  Lag= 3.6 min
Discarded = 0.1 cfs @ 9.32 hrs,  Volume= 4,932 cf
Primary = 7.7 cfs @ 12.23 hrs,  Volume= 28,308 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.08' @ 12.23 hrs   Surf.Area= 1,497 sf   Storage= 3,920 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 14.3 min ( 867.8 - 853.5 )
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Volume Invert Avail.Storage Storage Description
#1 295.80' 2,234 cf IC-2 Stone bed (Irregular) Listed below (Recalc)

8,729 cf Overall - 3,143 cf Embedded = 5,586 cf  x 40.0% Voids
#2 296.80' 3,143 cf ADS_StormTech MC-4500 b +Cap @ 4.03' L  x 28  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.6 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
28 Chambers in 2 Rows
Cap Storage= +39.5 cf x 2 x 2 rows = 158.0 cf

#3 296.00' 172 cf PES-2 Stone bed (Pyramidal) Listed below (Recalc)
500 cf Overall - 71 cf Embedded = 429 cf  x 40.0% Voids

#4 296.00' 71 cf 18.0"  Round Pipe Storage  Inside #3
L= 40.0'

5,620 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

295.80 1,247 165.0 0 0 1,247
296.00 1,247 165.0 249 249 1,280
297.00 1,247 165.0 1,247 1,496 1,445
298.00 1,247 165.0 1,247 2,743 1,610
299.00 1,247 165.0 1,247 3,990 1,775
300.00 1,247 165.0 1,247 5,237 1,940
301.00 1,247 165.0 1,247 6,484 2,105
302.00 1,247 165.0 1,247 7,731 2,270
302.80 1,247 165.0 998 8,729 2,402

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

296.00 250 0 0 250
297.00 250 250 250 313
298.00 250 250 500 376

Device Routing     Invert Outlet Devices
#1 Discarded 295.80' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 298.00' 50.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

#3 Device 2 296.50' 18.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.50' / 296.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#4 Device 3 296.50' 23.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 299.90' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   
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Discarded OutFlow  Max=0.1 cfs @ 9.32 hrs  HW=296.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=7.6 cfs @ 12.23 hrs  HW=300.07'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Passes 7.6 cfs of 430.5 cfs potential flow)

3=Culvert  (Passes 7.6 cfs of 9.7 cfs potential flow)
4=Orifice/Grate  (Orifice Controls 6.6 cfs @ 6.93 fps)
5=Sharp-Crested Vee/Trap Weir  (Weir Controls 1.0 cfs @ 1.37 fps)

Summary for Pond SD-1: 

Inflow Area = 3,729 sf, 47.63% Impervious,  Inflow Depth > 4.33"    for  25-Year event
Inflow = 0.4 cfs @ 12.12 hrs,  Volume= 1,344 cf
Outflow = 0.4 cfs @ 12.12 hrs,  Volume= 1,305 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 8.24 hrs,  Volume= 391 cf
Primary = 0.4 cfs @ 12.12 hrs,  Volume= 913 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.92' @ 12.12 hrs   Surf.Area= 109 sf   Storage= 40 cf

Plug-Flow detention time= 24.4 min calculated for 1,304 cf (97% of inflow)
Center-of-Mass det. time= 7.0 min ( 821.1 - 814.1 )

Volume Invert Avail.Storage Storage Description
#1 300.00' 44 cf Custom Stage Data (Irregular) Listed below (Recalc)

109 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

300.00 109 113.3 0 0 109
301.00 109 113.3 109 109 222

Device Routing     Invert Outlet Devices
#1 Discarded 300.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 300.90' 55.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 8.24 hrs  HW=300.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.4 cfs @ 12.12 hrs  HW=300.92'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.4 cfs @ 0.35 fps)
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Summary for Pond SD-2: 

Inflow Area = 4,504 sf, 4.43% Impervious,  Inflow Depth > 3.21"    for  25-Year event
Inflow = 0.4 cfs @ 12.12 hrs,  Volume= 1,203 cf
Outflow = 0.4 cfs @ 12.12 hrs,  Volume= 1,189 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 8.40 hrs,  Volume= 133 cf
Primary = 0.4 cfs @ 12.12 hrs,  Volume= 1,056 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 303.44' @ 12.12 hrs   Surf.Area= 40 sf   Storage= 15 cf

Plug-Flow detention time= 10.5 min calculated for 1,189 cf (99% of inflow)
Center-of-Mass det. time= 3.5 min ( 854.0 - 850.5 )

Volume Invert Avail.Storage Storage Description
#1 302.50' 16 cf Custom Stage Data (Irregular) Listed below (Recalc)

40 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

302.50 40 44.0 0 0 40
303.50 40 44.0 40 40 84

Device Routing     Invert Outlet Devices
#1 Discarded 302.50' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 303.40' 20.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 8.40 hrs  HW=302.51'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.4 cfs @ 12.12 hrs  HW=303.44'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.4 cfs @ 0.48 fps)

Summary for Link AP1: 

Inflow Area = 224,752 sf, 11.85% Impervious,  Inflow Depth > 2.63"    for  25-Year event
Inflow = 15.5 cfs @ 12.17 hrs,  Volume= 49,176 cf
Primary = 15.5 cfs @ 12.17 hrs,  Volume= 49,176 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Summary for Link AP2: 

Inflow Area = 42,170 sf, 25.53% Impervious,  Inflow Depth > 3.18"    for  25-Year event
Inflow = 3.5 cfs @ 12.13 hrs,  Volume= 11,176 cf
Primary = 3.5 cfs @ 12.13 hrs,  Volume= 11,176 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP3: 

Inflow Area = 196,746 sf, 5.32% Impervious,  Inflow Depth > 2.65"    for  25-Year event
Inflow = 11.3 cfs @ 12.22 hrs,  Volume= 43,464 cf
Primary = 11.3 cfs @ 12.22 hrs,  Volume= 43,464 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP4: 

Inflow Area = 14,618 sf, 41.41% Impervious,  Inflow Depth > 3.93"    for  25-Year event
Inflow = 1.1 cfs @ 12.15 hrs,  Volume= 4,783 cf
Primary = 1.1 cfs @ 12.15 hrs,  Volume= 4,783 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points x 2
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=54,522 sf   14.68% Impervious   Runoff Depth>5.71"Subcatchment SC1.1: 
   Flow Length=549'   Tc=7.5 min   CN=76   Runoff=7.4 cfs  25,957 cf

Runoff Area=115,523 sf   8.76% Impervious   Runoff Depth>5.47"Subcatchment SC1.2: 
   Flow Length=510'   Tc=6.7 min   CN=74   Runoff=15.5 cfs  52,689 cf

Runoff Area=5,639 sf   92.81% Impervious   Runoff Depth>8.25"Subcatchment SC1.3: 
   Tc=5.0 min   CN=97   Runoff=1.0 cfs  3,877 cf

Runoff Area=2,208 sf   100.00% Impervious   Runoff Depth>8.37"Subcatchment SC1.4: 
   Tc=5.0 min   CN=98   Runoff=0.4 cfs  1,540 cf

Runoff Area=46,238 sf   0.95% Impervious   Runoff Depth>5.11"Subcatchment SC1.5: 
   Flow Length=337'   Tc=6.4 min   CN=71   Runoff=5.9 cfs  19,698 cf

Runoff Area=622 sf   100.00% Impervious   Runoff Depth>8.37"Subcatchment SC1.6: 
   Tc=5.0 min   CN=98   Runoff=0.1 cfs  434 cf

Runoff Area=3,729 sf   47.63% Impervious   Runoff Depth>6.80"Subcatchment SC2.1: 
   Flow Length=68'   Tc=5.0 min   CN=85   Runoff=0.6 cfs  2,115 cf

Runoff Area=38,441 sf   23.39% Impervious   Runoff Depth>5.47"Subcatchment SC2.2: 
   Flow Length=140'   Tc=6.4 min   UI Adjusted CN=74   Runoff=5.2 cfs  17,534 cf

Runoff Area=66,880 sf   3.55% Impervious   Runoff Depth>5.35"Subcatchment SC3.1: 
   Flow Length=564'   Tc=10.4 min   CN=73   Runoff=7.6 cfs  29,796 cf

Runoff Area=55,060 sf   1.60% Impervious   Runoff Depth>5.11"Subcatchment SC3.2: 
   Flow Length=378'   Tc=10.1 min   CN=71   Runoff=6.1 cfs  23,428 cf

Runoff Area=62,459 sf   1.63% Impervious   Runoff Depth>5.10"Subcatchment SC3.3: 
   Flow Length=287'   Tc=10.8 min   CN=71   Runoff=6.8 cfs  26,570 cf

Runoff Area=12,347 sf   50.11% Impervious   Runoff Depth>6.93"Subcatchment SC3.4: 
   Flow Length=246'   Tc=5.0 min   CN=86   Runoff=2.1 cfs  7,125 cf

Runoff Area=4,504 sf   4.43% Impervious   Runoff Depth>5.48"Subcatchment SC4.1: 
   Flow Length=64'   Tc=5.0 min   CN=74   Runoff=0.6 cfs  2,055 cf

Runoff Area=10,114 sf   57.88% Impervious   Runoff Depth>6.91"Subcatchment SC4.2: 
   Flow Length=75'   Tc=12.7 min   CN=86   Runoff=1.3 cfs  5,825 cf

Peak Elev=298.36'   Inflow=0.4 cfs  1,540 cfPond CB1: 
12.0"  Round Culvert  n=0.013  L=220.0'  S=0.0450 '/'   Outflow=0.4 cfs  1,540 cf

Peak Elev=290.16'   Inflow=1.0 cfs  3,877 cfPond CB2: 
12.0"  Round Culvert  n=0.013  L=5.0'  S=0.0200 '/'   Outflow=1.0 cfs  3,877 cf
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Peak Elev=291.63'  Storage=159 cf   Inflow=15.5 cfs  52,689 cfPond DCB3: 
24.0"  Round Culvert  n=0.013  L=12.0'  S=0.0200 '/'   Outflow=15.1 cfs  52,689 cf

Peak Elev=290.64'  Storage=71 cf   Inflow=7.4 cfs  25,957 cfPond DCB4: 
15.0"  Round Culvert  n=0.013  L=10.0'  S=0.0100 '/'   Outflow=7.0 cfs  25,957 cf

Peak Elev=302.48'   Inflow=7.6 cfs  29,796 cfPond DCB5: 
21.0"  Round Culvert  n=0.013  L=47.0'  S=0.0100 '/'   Outflow=7.6 cfs  29,796 cf

Peak Elev=301.98'   Inflow=2.1 cfs  7,125 cfPond DCB6: 
21.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=2.1 cfs  7,125 cf

Peak Elev=302.51'   Inflow=6.1 cfs  23,428 cfPond DCB7: 
18.0"  Round Culvert  n=0.013  L=6.0'  S=0.0100 '/'   Outflow=6.1 cfs  23,428 cf

Peak Elev=290.31'   Inflow=16.3 cfs  58,106 cfPond DMH1: 
24.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=16.3 cfs  58,106 cf

Peak Elev=302.00'   Inflow=9.2 cfs  36,922 cfPond DMH2: 
30.0"  Round Culvert  n=0.013  L=5.0'  S=0.0100 '/'   Outflow=9.2 cfs  36,922 cf

Peak Elev=288.60'  Storage=8,338 cf   Inflow=23.2 cfs  84,063 cfPond IC-1: 
   Discarded=0.1 cfs  8,667 cf   Primary=21.0 cfs  70,851 cf   Outflow=21.2 cfs  79,518 cf

Peak Elev=301.82'  Storage=5,132 cf   Inflow=15.2 cfs  60,350 cfPond IC-2: 
   Discarded=0.1 cfs  5,490 cf   Primary=13.1 cfs  52,878 cf   Outflow=13.2 cfs  58,368 cf

Peak Elev=300.93'  Storage=40 cf   Inflow=0.6 cfs  2,115 cfPond SD-1: 
   Discarded=0.0 cfs  431 cf   Primary=0.6 cfs  1,644 cf   Outflow=0.6 cfs  2,075 cf

Peak Elev=303.46'  Storage=15 cf   Inflow=0.6 cfs  2,055 cfPond SD-2: 
   Discarded=0.0 cfs  147 cf   Primary=0.6 cfs  1,894 cf   Outflow=0.6 cfs  2,041 cf

   Inflow=26.1 cfs  90,983 cfLink AP1: 
   Primary=26.1 cfs  90,983 cf

   Inflow=5.8 cfs  19,178 cfLink AP2: 
   Primary=5.8 cfs  19,178 cf

   Inflow=19.6 cfs  79,448 cfLink AP3: 
   Primary=19.6 cfs  79,448 cf

   Inflow=1.8 cfs  7,719 cfLink AP4: 
   Primary=1.8 cfs  7,719 cf

Total Runoff Area = 478,286 sf   Runoff Volume = 218,645 cf   Average Runoff Depth = 5.49"
88.73% Pervious = 424,371 sf     11.27% Impervious = 53,915 sf
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Summary for Subcatchment SC1.1: 

Runoff = 7.4 cfs @ 12.15 hrs,  Volume= 25,957 cf,  Depth> 5.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
24,785 74 >75% Grass cover, Good, HSG C
21,721 70 Woods, Good, HSG C

14 89 Gravel roads, HSG C
6,226 98 Paved parking, HSG C
1,776 98 Roofs, HSG C

54,522 76 Weighted Average
46,520 85.32% Pervious Area

8,002 14.68% Impervious Area

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

0.9 50 0.0100 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.2 35 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 50 0.0345 1.30 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 180 0.1550 1.97 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.3 234 0.0170 0.91 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.5 549 Total

Summary for Subcatchment SC1.2: 

Runoff = 15.5 cfs @ 12.14 hrs,  Volume= 52,689 cf,  Depth> 5.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
46,703 74 >75% Grass cover, Good, HSG C
57,729 70 Woods, Good, HSG C

967 89 Gravel roads, HSG C
313 98 Unconnected pavement, HSG C

7,362 98 Paved parking, HSG C
2,449 98 Roofs, HSG C

115,523 74 Weighted Average
105,398 91.24% Pervious Area

10,124 8.76% Impervious Area
313 3.09% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

1.3 167 0.0988 2.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 117 0.1200 2.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 176 0.0400 3.00 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.7 510 Total

Summary for Subcatchment SC1.3: 

Runoff = 1.0 cfs @ 12.12 hrs,  Volume= 3,877 cf,  Depth> 8.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
162 74 >75% Grass cover, Good, HSG C
243 89 Gravel roads, HSG C

5,233 98 Paved parking, HSG C
5,639 97 Weighted Average

405 7.19% Pervious Area
5,233 92.81% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC1.4: 

Runoff = 0.4 cfs @ 12.12 hrs,  Volume= 1,540 cf,  Depth> 8.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
2,208 98 Paved parking, HSG C
2,208 100.00% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment SC1.5: 

Runoff = 5.9 cfs @ 12.14 hrs,  Volume= 19,698 cf,  Depth> 5.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
37,139 70 Woods, Good, HSG C

441 98 Unconnected pavement, HSG C
8,658 74 >75% Grass cover, Good, HSG C

46,238 71 Weighted Average
45,797 99.05% Pervious Area

441 0.95% Impervious Area
441 100.00% Unconnected

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

3.3 50 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

3.1 287 0.0941 1.53 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 337 Total

Summary for Subcatchment SC1.6: 

Runoff = 0.1 cfs @ 12.12 hrs,  Volume= 434 cf,  Depth> 8.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
622 98 Paved parking, HSG C
622 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment SC2.1: 

Runoff = 0.6 cfs @ 12.12 hrs,  Volume= 2,115 cf,  Depth> 6.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"
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Area (sf) CN Description
1,953 74 >75% Grass cover, Good, HSG C
1,776 98 Roofs, HSG C
3,729 85 Weighted Average
1,953 52.37% Pervious Area
1,776 47.63% Impervious Area

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

4.3 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 18 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.5 68 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC2.2: 

Runoff = 5.2 cfs @ 12.13 hrs,  Volume= 17,534 cf,  Depth> 5.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Adj Description
7,180 74 >75% Grass cover, Good, HSG C

22,269 70 Woods, Good, HSG C
8,992 98 Unconnected pavement, HSG C

38,441 77 74 Weighted Average, UI Adjusted
29,449 76.61% Pervious Area

8,992 23.39% Impervious Area
8,992 100.00% Unconnected

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 29 0.1700 2.89 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 61 0.1800 2.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.4 140 Total

Summary for Subcatchment SC3.1: 

Runoff = 7.6 cfs @ 12.18 hrs,  Volume= 29,796 cf,  Depth> 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"
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Area (sf) CN Description
32,168 74 >75% Grass cover, Good, HSG C
31,971 70 Woods, Good, HSG C

364 89 Gravel roads, HSG C
55 98 Paved parking, HSG C

2,321 98 Roofs, HSG C
66,880 73 Weighted Average
64,504 96.45% Pervious Area

2,376 3.55% Impervious Area

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

5.7 50 0.0200 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

2.1 247 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 133 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 134 0.0820 2.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.4 564 Total

Summary for Subcatchment SC3.2: 

Runoff = 6.1 cfs @ 12.17 hrs,  Volume= 23,428 cf,  Depth> 5.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
12,832 74 >75% Grass cover, Good, HSG C

880 98 Roofs, HSG C
41,349 70 Woods, Good, HSG C
55,060 71 Weighted Average
54,180 98.40% Pervious Area

880 1.60% Impervious Area

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

7.1 50 0.0800 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

1.7 204 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.3 124 0.0530 1.61 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.1 378 Total
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Summary for Subcatchment SC3.3: 

Runoff = 6.8 cfs @ 12.18 hrs,  Volume= 26,570 cf,  Depth> 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
12,393 74 >75% Grass cover, Good, HSG C
49,047 70 Woods, Good, HSG C

1,019 98 Unconnected pavement, HSG C
62,459 71 Weighted Average
61,440 98.37% Pervious Area

1,019 1.63% Impervious Area
1,019 100.00% Unconnected

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

8.6 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

2.2 237 0.1350 1.84 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.8 287 Total

Summary for Subcatchment SC3.4: 

Runoff = 2.1 cfs @ 12.12 hrs,  Volume= 7,125 cf,  Depth> 6.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
5,554 74 >75% Grass cover, Good, HSG C

529 70 Woods, Good, HSG C
76 89 Gravel roads, HSG C

6,187 98 Paved parking, HSG C
12,347 86 Weighted Average

6,159 49.89% Pervious Area
6,187 50.11% Impervious Area

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

1.3 113 0.0200 1.40 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

2.4 38 0.1000 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.9 95 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.6 246 Total,  Increased to minimum Tc = 5.0 min
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Summary for Subcatchment SC4.1: 

Runoff = 0.6 cfs @ 12.12 hrs,  Volume= 2,055 cf,  Depth> 5.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
1,020 70 Woods, Good, HSG C

200 98 Unconnected pavement, HSG C
3,285 74 >75% Grass cover, Good, HSG C
4,504 74 Weighted Average
4,305 95.57% Pervious Area

200 4.43% Impervious Area
200 100.00% Unconnected

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

3.6 50 0.0600 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.16"

0.2 14 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.8 64 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment SC4.2: 

Runoff = 1.3 cfs @ 12.20 hrs,  Volume= 5,825 cf,  Depth> 6.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
NRCC 24-hr D  100-Year Rainfall=8.62"

Area (sf) CN Description
3,927 70 Woods, Good, HSG C
5,854 98 Unconnected pavement, HSG C

333 74 >75% Grass cover, Good, HSG C
10,114 86 Weighted Average

4,260 42.12% Pervious Area
5,854 57.88% Impervious Area
5,854 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.4 50 0.0200 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.16"
0.3 25 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.7 75 Total
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Summary for Pond CB1: 

Inflow Area = 2,208 sf,100.00% Impervious,  Inflow Depth > 8.37"    for  100-Year event
Inflow = 0.4 cfs @ 12.12 hrs,  Volume= 1,540 cf
Outflow = 0.4 cfs @ 12.12 hrs,  Volume= 1,540 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.4 cfs @ 12.12 hrs,  Volume= 1,540 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 298.36' @ 12.12 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 298.00' 12.0"  Round Culvert   

L= 220.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 298.00' / 288.10'   S= 0.0450 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.4 cfs @ 12.12 hrs  HW=298.36'  TW=289.68'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.4 cfs @ 1.61 fps)

Summary for Pond CB2: 

Inflow Area = 5,639 sf, 92.81% Impervious,  Inflow Depth > 8.25"    for  100-Year event
Inflow = 1.0 cfs @ 12.12 hrs,  Volume= 3,877 cf
Outflow = 1.0 cfs @ 12.12 hrs,  Volume= 3,877 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.0 cfs @ 12.12 hrs,  Volume= 3,877 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 290.16' @ 12.14 hrs
Flood Elev= 292.30'

Device Routing     Invert Outlet Devices
#1 Primary 288.20' 12.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 288.20' / 288.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.6 cfs @ 12.12 hrs  HW=289.98'  TW=289.68'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.6 cfs @ 2.06 fps)

Summary for Pond DCB3: 

Inflow Area = 115,523 sf, 8.76% Impervious,  Inflow Depth > 5.47"    for  100-Year event
Inflow = 15.5 cfs @ 12.14 hrs,  Volume= 52,689 cf
Outflow = 15.1 cfs @ 12.16 hrs,  Volume= 52,689 cf,  Atten= 3%,  Lag= 1.3 min
Primary = 15.1 cfs @ 12.16 hrs,  Volume= 52,689 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 291.63' @ 12.15 hrs   Surf.Area= 321 sf   Storage= 159 cf
Flood Elev= 292.00'   Surf.Area= 519 sf   Storage= 310 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 832.0 - 832.0 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 89 87.5 33 36 615
292.00 519 180.8 274 310 2,611

Device Routing     Invert Outlet Devices
#1 Primary 287.34' 24.0"  Round Culvert   

L= 12.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.34' / 287.10'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=13.8 cfs @ 12.16 hrs  HW=291.61'  TW=290.28'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 13.8 cfs @ 4.39 fps)

Summary for Pond DCB4: 

Inflow Area = 54,522 sf, 14.68% Impervious,  Inflow Depth > 5.71"    for  100-Year event
Inflow = 7.4 cfs @ 12.15 hrs,  Volume= 25,957 cf
Outflow = 7.0 cfs @ 12.13 hrs,  Volume= 25,957 cf,  Atten= 5%,  Lag= 0.0 min
Primary = 7.0 cfs @ 12.13 hrs,  Volume= 25,957 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 290.64' @ 12.18 hrs   Surf.Area= 302 sf   Storage= 71 cf
Flood Elev= 290.50'   Surf.Area= 192 sf   Storage= 37 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 827.1 - 827.0 )

Volume Invert Avail.Storage Storage Description
#1 287.00' 250 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

287.00 1 1.0 0 0 1
288.00 1 1.0 1 1 2
289.00 1 1.0 1 2 3
290.00 1 1.0 1 3 4
291.00 714 132.0 247 250 1,392
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Device Routing     Invert Outlet Devices
#1 Primary 287.25' 15.0"  Round Culvert   

L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.25' / 287.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.0 cfs @ 12.13 hrs  HW=290.26'  TW=288.01'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 7.0 cfs @ 5.69 fps)

Summary for Pond DCB5: 

Inflow Area = 66,880 sf, 3.55% Impervious,  Inflow Depth > 5.35"    for  100-Year event
Inflow = 7.6 cfs @ 12.18 hrs,  Volume= 29,796 cf
Outflow = 7.6 cfs @ 12.18 hrs,  Volume= 29,796 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 7.6 cfs @ 12.18 hrs,  Volume= 29,796 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 302.48' @ 12.23 hrs
Flood Elev= 302.50'

Device Routing     Invert Outlet Devices
#1 Primary 297.42' 21.0"  Round Culvert   

L= 47.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.42' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=5.5 cfs @ 12.18 hrs  HW=302.02'  TW=301.66'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.5 cfs @ 2.28 fps)

Summary for Pond DCB6: 

Inflow Area = 12,347 sf, 50.11% Impervious,  Inflow Depth > 6.93"    for  100-Year event
Inflow = 2.1 cfs @ 12.12 hrs,  Volume= 7,125 cf
Outflow = 2.1 cfs @ 12.12 hrs,  Volume= 7,125 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.1 cfs @ 12.12 hrs,  Volume= 7,125 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 301.98' @ 12.24 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 21.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 2.41 sf   

Primary OutFlow  Max=0.0 cfs @ 12.12 hrs  HW=300.49'  TW=300.69'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)
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Summary for Pond DCB7: 

Inflow Area = 55,060 sf, 1.60% Impervious,  Inflow Depth > 5.11"    for  100-Year event
Inflow = 6.1 cfs @ 12.17 hrs,  Volume= 23,428 cf
Outflow = 6.1 cfs @ 12.17 hrs,  Volume= 23,428 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.1 cfs @ 12.17 hrs,  Volume= 23,428 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 302.51' @ 12.21 hrs
Flood Elev= 302.70'

Device Routing     Invert Outlet Devices
#1 Primary 297.01' 18.0"  Round Culvert   

L= 6.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 297.01' / 296.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.1 cfs @ 12.17 hrs  HW=302.20'  TW=301.38'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 6.1 cfs @ 3.44 fps)

Summary for Pond DMH1: 

Inflow Area = 123,370 sf, 14.24% Impervious,  Inflow Depth > 5.65"    for  100-Year event
Inflow = 16.3 cfs @ 12.15 hrs,  Volume= 58,106 cf
Outflow = 16.3 cfs @ 12.15 hrs,  Volume= 58,106 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 16.3 cfs @ 12.15 hrs,  Volume= 58,106 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 290.31' @ 12.17 hrs
Flood Elev= 292.00'

Device Routing     Invert Outlet Devices
#1 Primary 287.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 287.00' / 286.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=16.3 cfs @ 12.15 hrs  HW=290.21'  TW=288.35'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 16.3 cfs @ 5.19 fps)

Summary for Pond DMH2: 

Inflow Area = 79,226 sf, 10.81% Impervious,  Inflow Depth > 5.59"    for  100-Year event
Inflow = 9.2 cfs @ 12.16 hrs,  Volume= 36,922 cf
Outflow = 9.2 cfs @ 12.16 hrs,  Volume= 36,922 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.2 cfs @ 12.16 hrs,  Volume= 36,922 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
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Peak Elev= 302.00' @ 12.22 hrs
Flood Elev= 302.00'

Device Routing     Invert Outlet Devices
#1 Primary 296.85' 30.0"  Round Culvert   

L= 5.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.85' / 296.80'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 4.91 sf   

Primary OutFlow  Max=9.2 cfs @ 12.16 hrs  HW=301.31'  TW=301.07'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 9.2 cfs @ 1.87 fps)

Summary for Pond IC-1: 

Inflow Area = 177,892 sf, 14.37% Impervious,  Inflow Depth > 5.67"    for  100-Year event
Inflow = 23.2 cfs @ 12.15 hrs,  Volume= 84,063 cf
Outflow = 21.2 cfs @ 12.19 hrs,  Volume= 79,518 cf,  Atten= 9%,  Lag= 2.0 min
Discarded = 0.1 cfs @ 7.80 hrs,  Volume= 8,667 cf
Primary = 21.0 cfs @ 12.19 hrs,  Volume= 70,851 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 288.60' @ 12.19 hrs   Surf.Area= 2,271 sf   Storage= 8,338 cf

Plug-Flow detention time= 47.5 min calculated for 79,518 cf (95% of inflow)
Center-of-Mass det. time= 16.8 min ( 841.6 - 824.8 )

Volume Invert Avail.Storage Storage Description
#1 282.40' 3,658 cf IC-1 Stone bed (Irregular) Listed below (Recalc)

14,147 cf Overall - 5,002 cf Embedded = 9,145 cf  x 40.0% Voids
#2 283.40' 5,002 cf ADS_StormTech MC-4500 b +Cap  x 44  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
44 Chambers in 4 Rows
Cap Storage= +39.5 cf x 2 x 4 rows = 316.0 cf

#3 283.00' 200 cf PES-1 Stone bed (Pyramidal) Listed below (Recalc)
625 cf Overall - 126 cf Embedded = 499 cf  x 40.0% Voids

#4 283.00' 126 cf 24.0"  Round Pipe Storage  Inside #3
L= 40.0'

8,985 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

282.40 2,021 188.0 0 0 2,021
283.00 2,021 188.0 1,213 1,213 2,134
284.00 2,021 188.0 2,021 3,234 2,322
285.00 2,021 188.0 2,021 5,255 2,510
286.00 2,021 188.0 2,021 7,276 2,698
287.00 2,021 188.0 2,021 9,297 2,886
288.00 2,021 188.0 2,021 11,318 3,074
289.00 2,021 188.0 2,021 13,339 3,262
289.40 2,021 188.0 808 14,147 3,337
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Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

283.00 250 0 0 250
284.00 250 250 250 313
285.00 250 250 500 376
285.50 250 125 625 408

Device Routing     Invert Outlet Devices
#1 Discarded 282.40' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 285.50' 50.0' long  x 2.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00   
Coef. (English)  2.48  2.60  2.60  2.60  2.64  2.65  2.68  2.75  2.74  
2.76  2.89  3.05  3.19  3.32   

#3 Device 2 284.10' 24.0"  Round Culvert   
L= 70.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 284.10' / 283.00'   S= 0.0157 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#4 Device 3 284.10' 20.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 287.00' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Discarded OutFlow  Max=0.1 cfs @ 7.80 hrs  HW=283.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=21.0 cfs @ 12.19 hrs  HW=288.58'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Passes 21.0 cfs of 829.7 cfs potential flow)

3=Culvert  (Inlet Controls 21.0 cfs @ 6.67 fps)
4=Orifice/Grate  (Passes < 14.1 cfs potential flow)
5=Sharp-Crested Vee/Trap Weir  (Passes < 26.0 cfs potential flow)

Summary for Pond IC-2: 

Inflow Area = 134,287 sf, 7.03% Impervious,  Inflow Depth > 5.39"    for  100-Year event
Inflow = 15.2 cfs @ 12.16 hrs,  Volume= 60,350 cf
Outflow = 13.2 cfs @ 12.22 hrs,  Volume= 58,368 cf,  Atten= 13%,  Lag= 3.4 min
Discarded = 0.1 cfs @ 7.36 hrs,  Volume= 5,490 cf
Primary = 13.1 cfs @ 12.22 hrs,  Volume= 52,878 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 301.82' @ 12.22 hrs   Surf.Area= 1,497 sf   Storage= 5,132 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 11.8 min ( 846.1 - 834.3 )
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Volume Invert Avail.Storage Storage Description
#1 295.80' 2,234 cf IC-2 Stone bed (Irregular) Listed below (Recalc)

8,729 cf Overall - 3,143 cf Embedded = 5,586 cf  x 40.0% Voids
#2 296.80' 3,143 cf ADS_StormTech MC-4500 b +Cap @ 4.03' L  x 28  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.6 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
28 Chambers in 2 Rows
Cap Storage= +39.5 cf x 2 x 2 rows = 158.0 cf

#3 296.00' 172 cf PES-2 Stone bed (Pyramidal) Listed below (Recalc)
500 cf Overall - 71 cf Embedded = 429 cf  x 40.0% Voids

#4 296.00' 71 cf 18.0"  Round Pipe Storage  Inside #3
L= 40.0'

5,620 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

295.80 1,247 165.0 0 0 1,247
296.00 1,247 165.0 249 249 1,280
297.00 1,247 165.0 1,247 1,496 1,445
298.00 1,247 165.0 1,247 2,743 1,610
299.00 1,247 165.0 1,247 3,990 1,775
300.00 1,247 165.0 1,247 5,237 1,940
301.00 1,247 165.0 1,247 6,484 2,105
302.00 1,247 165.0 1,247 7,731 2,270
302.80 1,247 165.0 998 8,729 2,402

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

296.00 250 0 0 250
297.00 250 250 250 313
298.00 250 250 500 376

Device Routing     Invert Outlet Devices
#1 Discarded 295.80' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 298.00' 50.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

#3 Device 2 296.50' 18.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 296.50' / 296.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#4 Device 3 296.50' 23.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 3 299.90' 4.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   
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Discarded OutFlow  Max=0.1 cfs @ 7.36 hrs  HW=296.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.1 cfs)

Primary OutFlow  Max=13.1 cfs @ 12.22 hrs  HW=301.81'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Passes 13.1 cfs of 1,236.5 cfs potential flow)

3=Culvert  (Inlet Controls 13.1 cfs @ 7.42 fps)
4=Orifice/Grate  (Passes < 9.0 cfs potential flow)
5=Sharp-Crested Vee/Trap Weir  (Passes < 34.7 cfs potential flow)

Summary for Pond SD-1: 

Inflow Area = 3,729 sf, 47.63% Impervious,  Inflow Depth > 6.80"    for  100-Year event
Inflow = 0.6 cfs @ 12.12 hrs,  Volume= 2,115 cf
Outflow = 0.6 cfs @ 12.12 hrs,  Volume= 2,075 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 6.30 hrs,  Volume= 431 cf
Primary = 0.6 cfs @ 12.12 hrs,  Volume= 1,644 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 300.93' @ 12.12 hrs   Surf.Area= 109 sf   Storage= 40 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.3 min ( 804.4 - 798.1 )

Volume Invert Avail.Storage Storage Description
#1 300.00' 44 cf Custom Stage Data (Irregular) Listed below (Recalc)

109 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

300.00 109 113.3 0 0 109
301.00 109 113.3 109 109 222

Device Routing     Invert Outlet Devices
#1 Discarded 300.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 300.90' 55.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 6.30 hrs  HW=300.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.6 cfs @ 12.12 hrs  HW=300.93'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.6 cfs @ 0.40 fps)
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Summary for Pond SD-2: 

Inflow Area = 4,504 sf, 4.43% Impervious,  Inflow Depth > 5.48"    for  100-Year event
Inflow = 0.6 cfs @ 12.12 hrs,  Volume= 2,055 cf
Outflow = 0.6 cfs @ 12.12 hrs,  Volume= 2,041 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 6.50 hrs,  Volume= 147 cf
Primary = 0.6 cfs @ 12.12 hrs,  Volume= 1,894 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev= 303.46' @ 12.12 hrs   Surf.Area= 40 sf   Storage= 15 cf

Plug-Flow detention time= 7.0 min calculated for 2,041 cf (99% of inflow)
Center-of-Mass det. time= 2.7 min ( 833.4 - 830.7 )

Volume Invert Avail.Storage Storage Description
#1 302.50' 16 cf Custom Stage Data (Irregular) Listed below (Recalc)

40 cf Overall  x 40.0% Voids

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

302.50 40 44.0 0 0 40
303.50 40 44.0 40 40 84

Device Routing     Invert Outlet Devices
#1 Discarded 302.50' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 303.40' 20.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 6.50 hrs  HW=302.51'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.6 cfs @ 12.12 hrs  HW=303.46'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.6 cfs @ 0.57 fps)

Summary for Link AP1: 

Inflow Area = 224,752 sf, 11.85% Impervious,  Inflow Depth > 4.86"    for  100-Year event
Inflow = 26.1 cfs @ 12.16 hrs,  Volume= 90,983 cf
Primary = 26.1 cfs @ 12.16 hrs,  Volume= 90,983 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
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Summary for Link AP2: 

Inflow Area = 42,170 sf, 25.53% Impervious,  Inflow Depth > 5.46"    for  100-Year event
Inflow = 5.8 cfs @ 12.13 hrs,  Volume= 19,178 cf
Primary = 5.8 cfs @ 12.13 hrs,  Volume= 19,178 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP3: 

Inflow Area = 196,746 sf, 5.32% Impervious,  Inflow Depth > 4.85"    for  100-Year event
Inflow = 19.6 cfs @ 12.20 hrs,  Volume= 79,448 cf
Primary = 19.6 cfs @ 12.20 hrs,  Volume= 79,448 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Link AP4: 

Inflow Area = 14,618 sf, 41.41% Impervious,  Inflow Depth > 6.34"    for  100-Year event
Inflow = 1.8 cfs @ 12.15 hrs,  Volume= 7,719 cf
Primary = 1.8 cfs @ 12.15 hrs,  Volume= 7,719 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs



Stormwater Management Standard 3
GROUNDWATER RECHARGE 

Five Paths
Pre-Development Conditions  Wayland, MA

Project No. 171053

Area (sf) Area (Ac)

Total Subcatchment Areas 478,286 11.0

Total Subcatchment Areas On-Site 478,286 11.0

Total Area of Hydrolic Soil Groups On-Site 478,286 11.0

C 478,286 11.0

Surface Type Areas

>75% Grass cover, Good C 63,276 1.5
Pavement C 7,450 0.2
Roofs C 3,874 0.1
Unconnected pavement C 16,501 0.4
Woods, Good C 387,185 8.9
TOTAL AREA 478,286 11.0

Total Impervious Area 27,825 0.6

Infiltration Volume

Inches of Recharge per Storm Event A 0.60
B 0.35
C 0.25
D 0.10

Infiltration Volume = ∑ {[(Total Subcatchment Area within HSG) ‐ (Total Impervious Area within HSG)]
 x (inches of Recharge Per Storm)}

Infiltration Volume 9,385 CF



Stormwater Management Standard 3
GROUNDWATER RECHARGE 

Five Paths
Post Development Conditions  Wayland, MA

Project No. 171053

Area (sf) Area (Ac)

Total Subcatchment Areas 478,286 11.0

Total Subcatchment Areas On-Site 478,286 11.0

Total Area of Hydrolic Soil Groups On-Site 478,286 11.0

C 478,286 11.0

Surface Type Areas

>75% Grass cover, Good C 156,005 3.6
Gravel C 1,665 0.0
Pavement C 27,894 0.6
Roofs C 9,202 0.2
Unconnected pavement C 16,818 0.4
Woods, Good C 266,702 6.1
TOTAL AREA 478,286 11.0

Total Impervious Area 53,914 1.2

Infiltration Volume

Inches of Recharge per Storm Event A 0.60
B 0.35
C 0.25
D 0.10

Infiltration Volume = ∑ {[(Total Subcatchment Area within HSG) ‐ (Total Impervious Area within HSG)]
 x (inches of Recharge Per Storm)}

Natural Infiltration Volume 8,841 CF

Pre-Development Infiltration Volume 9,385 CF

Required Infiltration Volume 544 CF

Provided Infiltration Volume

Infilration Chambers (IC-1) 4,515 CF Storage below outlet Elev. 285.50
Infilration Chambers (IC-2) 1,966 CF Storage below outlet Elev. 298.00

Total Provided Iniltration Volume 6,481 CF



Stormwater Management Standard 3
GROUNDWATER RECHARGE 

Five Paths
Infiltration Area Requirements  Wayland, MA

Project No. 171053

Drawdown Time

IC-1 IC-2

Infiltration Area Storage Volume cf 4,515 1,966

Design infiltration Rate in/hr 2.41 2.41

Infiltration Bottom Area sf 2021 1247

Drawdown Time  = Infiltration Area Storage Volume / [Design Infiltration Rate x Infiltration Area Bottom Area]

Drawdown Time  (Hrs) 11.1 7.9

Mounding Analysis

IC-1 IC-2

Hydraulic Conductivity ft/day 16 16
Lower Range Standard Value for "Medium Sand" material

Specific Yield 0.28 0.28
Standard Value for "Medium Sand" material

Initial Saturated Thickness ft 10 10
Depth to bedrock

Design Recharge Rate ft/day 4.82 4.82
infiltration rate 

Time days 3 3
Minimum 72 hr evaluation period

Bottom Infiltrating Area sf 2,021 1,247

Length of Infiltration Area ft 55.8 79.9

Width of Infiltration Area ft 36.2 15.6

Time when Infiltration Stops days 0.46 0.33

Calculated Drawdown Time (see Above)

Maximum Water table rise at 72 hours 1 ft 0.77 0.40
in 9 1/4 4 3/4

1 - mounding analysis calculated using the MOUNDSOLV Wizaard, Groundwater Mounding 
Analysis For A Sloping Water-Table Aquifer, Zlotnik Et Al. (2017) Solution. 

 - Resulting mound will not interfere with the full draining of the infiltration 
area in accordance with Mass Stormwater Standards -

(Per Massachusetts Stormwater regulations, infiltration areas must completely drain within 72 hours)

Per the Massachusetts Stormwater Handbook, mounding analysis is required when ".. The vertical separation 
from the bottom of an exfiltration system to seasonal high groundwater is less than four feet and the recharge 
system is proposed to attenuate the peak discharge from a 10-year or higher 24-hour storm."  The mounding 
analysis "... must show that the REQUIRED RECHARGE VOLUME is fully dewatered within 72 hours..."



Stormwater Management Standard 4
WATER QUALITY RETENTION VOLUME 

Five Paths
 Wayland, MA

Project No. 171053

Parameter Unit Quantity Remarks

Watershed area sf 478,286

Predevelopment impervious area sf 27,825
Total impervious area added sf 26,089
Total impervious area sf 53,914
Total impervious area required for retention sf 26,089

Runoff depth over impervious area IN 0.5

Required Water Quality Volume CF 1,087

Provided Water Quality Volume

Infilration Chambers (IC-1) 4,515 CF Storage below outlet Elev. 285.50
Infilration Chambers (IC-2) 1,966 CF Storage below outlet Elev. 298.00

DESIGN VOLUME PROVIDED CF 6,481



Stormwater Management Standard 4
TSS REMOVAL 

Five Paths
 Wayland, MA

Project No. 171053

Process Train Impervious BMP TSS TSS Remaining TSS Removed
No. Area (SF) Type Removal Rate at Discharge at Discharge

25,567 CB 25% 75% 25%

IC 80% 15% 85%

SC1.6 622 Untreated 0% 100% 0%

SC2.1 1,776 Clean roof 100% 0% 100%

9,444 CB 25% 75% 25%

IC 80% 15% 85%

Total Development Weighted Average 84%

ABBREVIATIONS:
TSS=total suspended solids; SF=square feet; SC=subcatchment; GC=grassed channel;  BMP=best management practices; 
CB=deep sump hooded catch basin; FB = Sediment Forebay; INF=infiltration basin; WB=wet basin; SP=Silt Prison Catch Basin; 
DW=drywell

SC1.1, SC1.2, SC1.3 
& SC1.4

SC3.1, SC3.2 & 
SC3.4
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SECTION 1: CONTACT INFORMATION/RESPONSIBLE PARTIES 

 

1.1 Operator(s) / Subcontractor(s) 

Operator(s): 

Operator to be determined prior to 
construction 

 

  
  

  
  
   General Contractor  
  General Contractor to be determined prior to    
  construction 

 

 
 

Subcontractor(s): 

Insert Company or Organization Name:  
Insert Name:  
Insert Address:  
Insert City, State, Zip Code:  
Insert Telephone Number:  
Insert Fax/Email:  
Insert area of control (if more than one operator at site):  
 
Insert Company or Organization Name:  
Insert Name:  
Insert Address:  
Insert City, State, Zip Code:  
Insert Telephone Number:  
Insert Fax/Email:  
Insert area of control (if more than one operator at site):  
Engineer: 
Insert Company or Organization Name: GPR, Inc. 
Insert Name: Kyle F. Burchard, PE 
Insert Address: 39 Main Street 
Insert City, State, Zip Code: Ayer, MA, 01432 
Insert Telephone Number: 978-772-1590 
Insert Fax/Email: kburchard@gpr-inc.com 
  
 

Emergency 24-Hour Contact: 

To be determined prior to construction 
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1.2 Stormwater Team 

 
Responsibility: Overseeing the development of the SWPPP 
Goldsmith, Prest & Ringwall, Inc. 
Kyle F. Burchard 
978-772-1590 

   kburchard@gpr-inc.com  
 

Responsibility:  General Contractor 
    General Contractor to be determined at later date 
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SECTION 2: SITE EVALUATION, ASSESSMENT, AND PLANNING 

2.1 Project/Site Information 

Project Name and Address 
Project/Site Name:   Five Paths Definitive Subdivision 
Project Street/Location:   Map 39/Parcel 15A 
City:   Wayland   
State:   MA 
ZIP Code:   01778 
County:   Middlesex 
 
Project Latitude/Longitude 
 
Latitude: Longitude: 
42 º 20 ' 35.55'' N 71º 21' 12.27'' W  

  

Method for determining latitude/longitude:  
 USGS topographic map   EPA 

Web  
 GPS 

 Other (please specify):   
 
Horizontal Reference Datum:  

 NAD 27       NAD 83 or WGS 84      NAVD 88     Unknown 
 
If you used a U.S.G.S topographic map, what was the scale?  ____________________________  
 
Additional Project Information  
Is the project/site located on Indian country lands, or located on a property of religious or cultural 
significance to an Indian tribe?   Yes       No 
 
If yes, provide the name of the Indian tribe associated with the area of Indian country (including the name 
of Indian reservation if applicable), or if not in Indian country, provide the name of the Indian tribe 
associated with the property:   N/A 
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If you are conducting earth-disturbing activities in response to a public emergency, document the cause of 
the public emergency (e.g., natural disaster, extreme flooding conditions), information substantiating its 
occurrence (e.g., state disaster declaration), and a description of the construction necessary to reestablish 
effective public services:   N/A 
Are you applying for permit coverage as a “federal operator” as defined in Appendix A of the 2017 CGP?  

 Yes       No 

2.2 Discharge Information 

Does your project/site discharge stormwater into a Municipal Separate Storm Sewer System 
(MS4)?   Yes       No 

 
Are there any surface waters that are located within 50 feet of your construction disturbances?  

 Yes       No 
 
 
Table 1 – Names of Receiving Waters 

Name(s) of the first surface water that receives stormwater directly from your site and/or from the MS4 (note:  multiple rows 
provided where your site has more than one point of discharge that flows to different surface waters) 
1.   
2. 
3. 
4. 
5. 
6. 
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Table 2 – Impaired Waters / TMDLs (Answer the following for each surface water listed in Table 1 above) 

 
Is this surface 
water listed as 
“impaired”? 

If you answered yes, then answer the following: 

What pollutant(s) are causing the 
impairment? 

Has a TMDL 
been completed? 

 
Title of the TMDL document Pollutant(s) for which 

there is a TMDL 

1.  YES    NO n/a  YES    NO n/a n/a 
2.  YES    NO   YES    NO   
3.  YES    NO   YES    NO   
4.  YES    NO   YES    NO   
5.  YES    NO   YES    NO   
6.  YES    NO   YES    NO   

 
Describe the method(s) you used to determine whether or not your project/site discharges to an impaired water: 
 Available MA DEP Data 
 
Table 3 – Tier 2, 2.5, or 3 Waters (Answer the following for each surface water listed in Table 1 above) 

 
Is this surface water designated as a Tier 

2, Tier 2.5, or Tier 3 water? 
(see Appendix F) 

If you answered yes, specify which Tier (2, 
2.5, or 3) the surface water is designated as? 

1.  YES    NO n/a 
2.  YES    NO  
3.  YES    NO  
4.  YES    NO  
5.  YES    NO  
6.  YES    NO  

 



Stormwater Pollution Prevention Plan (SWPPP) 
Five Paths, Map 39/Parcel 15A Wayland MA: Residential Subdivision 

Section 2: Site Evaluation, Assessment, and Planning 

 

8 
 

2.3 Nature of the Construction Activity  

General Description of Project 
This proposed residential subdivision is located off Shaw Drive in southern Wayland. The 
proposed subdivision will have (3) proposed lots, on a 700’ long road (Five Paths Court), which 
will provide frontage and access from the existing Shaw Drive. The proposed subdivision will 
construct (3) single family dwellings as part of the residential subdivision. The development will 
include the construction of an eighteen-foot-wide asphalt paved road (Five Paths Court) leading 
down to a cul-de-sac, utilities, stormwater management system, and associated clearing, grubbing, 
and grading. The proposed road will provide access to all proposed dwellings. To collect and treat 
stormwater runoff, Best Management Practices are proposed. Captured stormwater will be 
conveyed to infiltration chambers. The proposed BMP’s have been designed in accordance with 
the Massachusetts Stormwater Standards and local Wayland, MA Bylaws to attenuate peak flows, 
treat runoff from impervious surfaces and maintain groundwater recharge and volumetric 
discharges to pre-development conditions. The proposed project will require clearing or grading 
more than 10,000 sq. ft. of land. 
 
Size of Construction Project 
What is the size of the property (in acres), the total area expected to be disturbed by the 
construction activities (in acres), and the maximum area expected to be disturbed at any one 
time? 
PROPERTY SIZE:  13.7 ± acres 
TOTAL AREA OF CONSTRUCTION DISTURBANCE:  2.6± acres 
MAXIMUM AREA TO BE DISTURBED AT ANY ONE TIME:  2.6± acres 
 
Construction Support Activities 
Describe any construction support activities for the project (e.g., concrete or asphalt batch plants, 
equipment staging yards, material storage areas, excavated material disposal areas, borrow 
areas):  The construction will utilize combined staging areas.  
 

2.4 Sequence and Estimated Dates of Construction Activities  

The order of construction sequencing shown below is to be followed, and phases may overlap.   
 
Within each phase of construction, contractor shall: 

Perform site work in accordance with "Definitive Residential Subdivision Plan – Assessors Map #39 Parcel 
15A, Wayland MA” prepared for Ross C. Wilkinson by Goldsmith, Prest and Ringwall, Inc. dated July 
2019, revised through September 2020. Job number 171053. 
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The development will be implemented following the sequence of activities below for major 
construction activities and Best Management Practices (BMP’s) installation: 
 
Before any grading activities begin: 

1. Define limits of clearing/work associated with subdivision and stormwater BMP’s 
construction.  

2. Install straw wattles, silt fencing, and straw bales associated with subdivision and 
stormwater BMP’s construction.  

3. Construct stabilized construction entrance / exit from site. 
Site Grading: 

1. Begin clearing and grubbing operations within limits of work.  
2. Begin rough grading and topsoil stripping within entire limit of clearing/work 
3. Establish topsoil stockpiles . 
4. Install straw wattles around stockpiles and temporarily stabilize the stockpiles with 

erosion controls. 
5. Disturbed areas where construction will cease for more than 14 days will be stabilized 

with erosion controls. 
Infrastructure (roads, utilities, etc.): 

1. Construct combined staging and materials storage areas. 
2. Construct stormwater BMP’s and bypass flow away from infiltration chamber areas. 
3. Install stormwater collection system (catch basins, manholes, etc.) and bypass flow away 

from infiltration chamber areas. 
4. Begin installation of underground utilities (electric and communications, water, sewer 

(force mains)).  Extend electric and communications, water, and sewer to proposed 
property lines.  Protect ends of extended utility lines until connection. 

5. Prepare roadway pavement subgrade and base materials. 
6. Install binder course of bituminous concrete pavement within subdivision roadway and 

remove bypasses to connect runoff to infiltration chambers. 
7. Install, relocate material storage areas as needed. 

Dwelling construction: 
1. Complete additional clearing and grubbing operations for residential dwellings (as 

needed). 
2. Begin additional rough lot grading and topsoil stripping (as needed). 
3. Install straw wattles around stockpiles and temporarily stabilize the stockpiles with 

erosion controls. 
4. Construct or adjust staging and material storage areas (as needed). 
5. Construct temporary concrete washout areas. 
6. Install dwelling foundations. 
7. Complete service connections to utilities at edge of roadway right of way. 
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8. Stabilize disturbed areas where construction will cease for more than 14 days with 
erosion controls. 

 
Final stabilization: 

1. Complete final grading of road right-of-way and lots (Remove any BMP’s from catch 
basin inlets to finalize pavement activities). 

2. Remove all temporary control BMP’s and stabilize any area disturbed by their removal 
with erosion controls. 

3. Prepare road right-of –way and lot for final seeding and landscaping. 
4. Monitor stabilized areas until final stabilization is achieved. 
5. Install finish course of bituminous concrete pavement for dwellings and subdivision 

roadway. 
 

2.5 Allowable Non-Stormwater Discharges 

List of Allowable Non-Stormwater Discharges Present at the Site 
 

Type of Allowable Non-Stormwater Discharge Likely to be Present at 
Your Site? 

Discharges from emergency fire-fighting activities  YES    NO 

Fire hydrant flushings  YES    NO 

Landscape irrigation YES    NO 

Waters used to wash vehicles and equipment  YES    NO 

Water used to control dust  YES    NO 

Potable water including uncontaminated water line flushings  YES    NO 

Routine external building wash down  YES    NO 

Pavement wash waters  YES    NO 

Uncontaminated air conditioning or compressor condensate  YES    NO 

Uncontaminated, non-turbid discharges of ground water or spring water  YES    NO 

Foundation or footing drains YES   NO 

Construction dewatering water  YES    NO 
 

 2.6 Site Maps 

See Appendix A & B 
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SECTION 3: DOCUMENTATION OF COMPLIANCE WITH OTHER FEDERAL 
REQUIREMENTS 

3.1 Endangered Species Protection 

Eligibility Criterion 
Under which criterion listed in Appendix D are you eligible for coverage under this permit?  

 A   B                       C                               D                        E 
 

For reference purposes, the eligibility criteria listed in Appendix D  are as follows: 
 
Criterion A. No federally-listed threatened or endangered species or their designated critical 

habitat(s) are likely to occur in your site’s “action area” as defined in Appendix 
A of this permit.  

Criterion B. The construction site’s discharges and discharge-related activities were already 
addressed in another operator’s valid certification of eligibility for your action 
area under eligibility Criterion A, C, D, E, or F and there is no reason to believe 
that federally-listed species or federally-designated critical habitat not 
considered in the prior certification may be present or located in the “action 
area”.  To certify your eligibility under this Criterion, there must be no lapse of 
NPDES permit coverage in the other operator’s certification.  By certifying 
eligibility under this Criterion, you agree to comply with any effluent 
limitations or conditions upon which the other operator's certification was 
based.  You must include in your NOI the tracking number from the other 
operator’s notification of authorization under this permit. If your certification is 
based on another operator’s certification under Criterion C, you must provide 
EPA with the relevant supporting information required of existing dischargers 
in Criterion C in your NOI form. 

Criterion C. Federally-listed threatened or endangered species or their designated critical 
habitat(s) are likely to occur in or near your site’s “action area,” and your site’s 
discharges and discharge-related activities are not likely to adversely affect 
listed threatened or endangered species or critical habitat.  This determination 
may include consideration of any stormwater controls and/or management 
practices you will adopt to ensure that your discharges and discharge-related 
activities are not likely to adversely affect listed species and critical habitat.  To 
make this certification, you must include the following in your NOI: 1) any 
federally listed species and/or designated habitat located in your “action area”; 
and 2) the distance between your site and the listed species or designated critical 
habitat (in miles).  You must also include a copy of your site map with your 
NOI. 
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Criterion D. Coordination between you and the Services has been concluded.  The 
coordination must have addressed the effects of your site’s discharges and 
discharge-related activities on federally-listed threatened or endangered species 
and federally-designated critical habitat, and must have resulted in a written 
concurrence from the relevant Service(s) that your site’s discharges and 
discharge-related activities are not likely to adversely affect listed species or 
critical habitat.  You must include copies of the correspondence between 
yourself and the Services in your SWPPP and your NOI. 

Criterion E. Consultation between a Federal Agency and the U.S. Fish and Wildlife Service 
and/or the National Marine Fisheries Service under section 7 of the ESA has 
been concluded.  The consultation must have addressed the effects of the 
construction site’s discharges and discharge-related activities on federally-listed 
threatened or endangered species and federally-designated critical habitat.  The 
result of this consultation must be either: 

 i.  a biological opinion that concludes that the action in question (taking into 
account the effects of your site’s discharges and discharge-related activities) 
is not likely to jeopardize the continued existence of listed species, nor the 
destruction or adverse modification of critical habitat; or 

 ii.  written concurrence from the applicable Service(s) with a finding that 
the site’s discharges and discharge-related activities are not likely to 
adversely affect federally-listed species or federally-designated habitat. 

 
You must include copies of the correspondence between yourself and the 
Services in your SWPPP and your NOI. 

Criterion F. Your construction activities are authorized through the issuance of a permit 
under section 10 of the ESA, and this authorization addresses the effects of the 
site’s discharges and discharge-related activities on federally-listed species and 
federally-designated critical habitat.  You must include copies of the 
correspondence between yourself and the Services in your SWPPP and your 
NOI. 

Supporting Documentation  
Provide documentation for the applicable eligibility criterion you select in Appendix D, as follows: 
 
For criterion A, indicate the basis for your determination that no federally-listed threatened or 
endangered species or their designated critical habitat(s) are likely to occur in your site’s action 
area (as defined in Appendix A of the permit).  Check the applicable source of information you 
relied upon: 
 

  Specific communication with staff of the U.S. Fish & Wildlife Service or National Marine 
Fisheries Service.   
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  Publicly available species list.  NHSEP  2008 Priority & Estimated Habitat layer on 
MassGIS  http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm 

  Other source:   
 
For criterion B, provide the Tracking Number from the other operator’s notification of permit 
authorization:   
Provide a brief summary of the basis used by the other operator for selecting criterion A, B, C, D, 
E, or F:   
 
For criterion C, provide the following information: 
Also, provide a brief summary of the basis used for determining that your site’s discharges and 
discharge-related activities are not likely to adversely affect listed species or critical habitat:   
 
For criterion D, E, or F, attach copies of any letters or other communication between you and the 
U.S. Fish & Wildlife Service or National Marine Fisheries Service concluding consultation or 
coordination activities.   
 

3.2 Historic Preservation 

Appendix E, Step 1 
Do you plan on installing any of the following stormwater controls at your site?  Check all that 
apply below, and proceed to Appendix E, Step 2.   
 

  Dike 
  Berm 
  Catch Basin 
  Pond 
  Stormwater Conveyance Channel (e.g., ditch, trench, perimeter drain, swale, etc.) 
  Culvert 
  Other type of ground-disturbing stormwater control: Infiltration Chamber System 

 
Appendix E, Step 2 
If you answered yes in Step 1, have prior surveys or evaluations conducted on the site already 
determined that historic properties do not exist, or that prior disturbances at the site have 
precluded the existence of historic properties?   YES     NO  
 
 If yes, no further documentation is required for Section 3.2. 
 If no, proceed to Appendix E, Step 3. 

 
Appendix E, Step 3  
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If you answered no in Step 2, have you determined that your installation of subsurface earth-
disturbing stormwater controls will have no effect on historic properties?   YES    NO  
 
If yes, provide documentation of the basis for your determination.   
If no, proceed to Appendix E, Step 4. 
 
Appendix E, Step 4 
If you answered no in Step 3, did the State Historic Preservation Officer (SHPO), Tribal 
Historic Preservation Office (THPO), or other tribal representative (whichever applies) 
respond to you within 15 calendar days to indicate whether the subsurface earth disturbances 
caused by the installation of stormwater controls affect historic properties?   YES    NO 
 
If no, no further documentation is required for Section 3.2 of the Template. 
 
If yes, describe the nature of their response: 
 

  Written indication that adverse effects to historic properties from the installation of 
stormwater controls can be mitigated by agreed upon actions.   

 
  No agreement has been reached regarding measures to mitigate effects to historic 
properties from the installation of stormwater controls.   

 
  Other:   

 

3.3 Safe Drinking Water Act Underground Injection Control Requirements 

Do you plan to install any of the following controls?  Check all that apply below. 
 

  Infiltration trenches (if stormwater is directed to any bored, drilled, driven shaft or dug 
hole that is deeper than its widest surface dimension, or has a subsurface fluid 
distribution system) 

 
  Commercially manufactured pre-cast or pre-built proprietary subsurface detention 
vaults, chambers, or other devices designed to capture and infiltrate stormwater flow 
(See Stormwater Management Report) 

 
  Drywells, seepage pits, or improved sinkholes (if stormwater is directed to any bored, 
drilled, driven shaft or dug hole that is deeper than its widest surface dimension, or has 
a subsurface fluid distribution system) 

 
If yes, insert copies of letters, emails, or other communication between you and the state 
agency or epa regional office  
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SECTION 4: EROSION AND SEDIMENT CONTROLS 

4.1 Natural Buffers or Equivalent Sediment Controls 

Buffer Compliance Alternatives 
Are there any surface waters within 50 feet of your project’s earth disturbances?   YES    NO 
 
Check the compliance alternative that you have chosen: 
 

  I will provide and maintain a 50-foot undisturbed natural buffer.   
 

  I will provide and maintain an undisturbed natural buffer that is less than 50 feet and is supplemented 
by additional erosion and sediment controls, which in combination achieves the sediment load 
reduction equivalent to a 50-foot undisturbed natural buffer.    

 
  It is infeasible to provide and maintain an undisturbed natural buffer of any size, therefore I will 
implement erosion and sediment controls that achieve the sediment load reduction equivalent to a 50-
foot undisturbed natural buffer.  

 
  I qualify for one of the exceptions in Part 2.1.2.1.e.  (If you have checked this box, provide 
information on the applicable buffer exception that applies, below.) 

Buffer Exceptions 
Which of the following exceptions to the buffer requirements applies to your site? 
 

  There is no discharge of stormwater to the surface water that is located 50 feet from my construction 
disturbances.   

 
  No natural buffer exists due to preexisting development disturbances that occurred prior to the 
initiation of planning for this project.   

 
  For a “linear project” (defined in Appendix A), site constraints (e.g., limited right-of-way) make it 
infeasible for me to meet any of the CGP Part 2.1.2.1.a compliance alternatives.   

 
  The project qualifies as “small residential lot” construction (defined in Part 2.1.2.1.e.iv and in 

Appendix A).   
 

  Buffer disturbances are authorized under a CWA Section 404 permit.   
 

  Buffer disturbances will occur for the construction of a water-dependent structure or water access area 
(e.g., pier, boat ramp, and trail). 
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4.2 Perimeter Controls 
 
General 
 The limit of work will be delineated by the straw wattle / silt fence barrier and construction safety 

fence 
 
Specific Perimeter Controls 
 

Straw Wattle / Silt Fence Barrier  
BMP Description: Straw wattles consist of a rolled tube of straw (minimum diameter 8 
inches).  The straw wattles should be composed entirely of vegetative matter except for the 
binding material. Wattles should be bound by polypropylene netting.  When rolls are to be 
placed around storm drain inlets, place rolls 1 to 1 ½ feet from the inlet. Wood stakes should 
be commercial quality lumber that is free from decay, splits, or cracks longer than the 
thickness of the stake, or other defects that would weaken the stakes and cause them to be 
structurally unsuitable.  Wood stake reinforcement should be used.  End protection should be 
provided for any exposed bar reinforcement.  Silt fence to be filter fabric. 
Installation Schedule: The straw wattle / silt fence barrier will be installed before 

construction begins within the project area, as necessary around 
topsoil stockpiles once they have been established, and as 
necessary to protect the stormwater collection system and 
stormwater basins. 

Maintenance and 
Inspection: 

Inspect straw wattle / silt fence barriers regularly and after rain 
events. Sediment deposits should be removed when they reach 
half the height of the straw wattle.  Replace if rolls/fabric become 
ripped, rotted, sediment clogged or otherwise become ineffective 
at trapping sediment. If flow is evident around the edges of the 
installed straw wattle / silt fence barriers, extend the barriers or 
evaluate replacing them with temporary check dams. 
If there is erosion or undercutting at the base or sides of the straw 
wattle / silt fence barriers, or large volumes of water are being 
impounded behind the straw wattles, the straw wattle / silt fence 
barrier may be reinforced with an additional sediment control 
measure such as a temporary rock check dam. If straw wattle / 
silt fence barriers require frequent repair or replacement, 
reevaluate the material you selected and consider choosing a 
different product or technique for the location/intended function. 
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4.3 Sediment Track-Out 

Specific Track-Out Controls 
 

Construction Entrance / Exit 
BMP Description:  Stone anti-tracking pads will be installed at the project site entrance / exit to prevent 
the off-site transport of sediment by construction vehicles. The stabilized entrance / exit will be a least 
30 feet long, a minimum of 10 feet wide, flared at the end closest to the paved road, and will consist 
of a 6–inch-thick layer of crushed stone (2 to 3 inches in diameter). The crushed stone will be placed 
over a layer of geotextile filter fabric to reduce the mitigation of sediment from the underlying soil. 
Orange-colored plastic mesh fence will be installed along the length of the construction exit to keep 
construction vehicles and equipment on the stone anti-tracking pads. 

Installation Schedule:  The stabilized entrance / exit will be installed before construction begins 
on the site.  The stone anti-tracking pads will remain in place until the site 
construction is complete. 

Maintenance and 
Inspection:  

The stabilized entrance / exit will be inspected weekly and after storm 
events or heavy use.  The entrance / exit to the site will be maintained in 
a condition that will prevent sediment tracking off-site.  This could 
require adding additional crushed stone to the entrance / exit.  All 
sediment tracked, spilled, dropped or washed onto the road will be swept 
up immediately and hauled off-site for proper disposal.  Once sediment 
clogs the voids in the crushed stone and the effectiveness of the anti-
tracking pad is no longer keeping sediment on the site, the pad will be top 
dressed with new crushed stone.  Replacement of the entire pad might be 
necessary when the pad becomes completely filled with sediment.  The 
pad will be reshaped as needed for drainage and runoff control.  Broken 
road pavement as a result of construction activities on roadways 
immediately adjacent to the project site will be repaired at the time of 
completion of construction.  The stone anti-tracking pad will be removed 
upon the completion of construction.  The removed stone and sediment 
from the pad will be hauled off-site and properly disposed of. 
Any sediment that has been tracked-out from the site onto the surface of 
off-site streets, other paved areas, and sidewalks must be removed by the 
end of the same work day in which the track-out occurs or by the end of 
the next work day if track-out occurs on a non-work day.  The track-out 
must be removed by sweeping, shoveling, or vacuuming these surfaces, 
or by using other similarly effective means of sediment removal.  Hosing 
or sweeping tracked-out sediment into any storm drain inlet, surface 
water or stormwater conveyance is prohibited (unless it is connected to a 
sediment basin, sediment trap, or similarly effective control). 
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4.4 Stockpiled Sediment or Soil  

Stockpiles 
BMP Description:  Stockpiled materials will be done in locations shown on the attached plan. The 
stockpiles will be in areas that will not interfere with construction and at least 15 feet away from areas 
of concentrated flows or pavement. The slopes of the stockpile will be roughened by equipment 
tracking and will not exceed 2:1 to prevent erosion.  A straw wattle / silt fence barrier will be installed 
around the perimeter of each stockpile, in accordance with the straw wattle / silt fence barrier design 
specifications.  

Installation Schedule: Topsoil will be established during grading activities.  The straw wattle / 
silt fence barrier and temporary erosion controls will be installed 
immediately after the stockpile has been established. 

Maintenance and 
Inspection: 

The area will be inspected weekly for erosion and immediately after 
storm events.  Areas on or around the stockpile that have eroded will be 
stabilized immediately with erosion controls.  At a minimum, you must 
comply with following requirement in CGP Part 2.1.2.4.d: Do not hose 
down or sweep soil or sediment accumulated on pavement or other 
impervious surfaces into any stormwater conveyance (unless connected 
to a sediment basin, sediment trap, or similarly effective control), storm 
drain inlet, or surface water.) 

 

4.5 Minimize Dust 

Dust Control 
BMP Description:  Dust from the site will be controlled by using a drip application type water truck 
to apply potable water to disturbed areas.  The mobile unit will apply water at a rate of 300 gallons per 
acre and minimized as necessary to prevent runoff and ponding.  

Installation Schedule:  Dust control will be implemented as needed once site grading has been 
initiated and during windy conditions (forecasted or actual wind 
conditions of 20 mph or greater) while site grading is occurring.  Spraying 
of potable water will be performed no more than three times a day during 
the months of May – September and once per day during the months of 
October – April or whenever the dryness of the soil warrants it.   Dust 
control will primarily be needed on the gravel access road. 

Maintenance and 
Inspection:  

At least one mobile unit will be available at all times to distribute potable 
water to control dust on the project area.  Each mobile unit will be 
equipped with a positive shutoff valve to prevent over watering of the 
disturbed area.    
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4.6 Minimize the Disturbance of Steep Slopes 

General : The Project will require the disturbance and re-grading of steep slopes on-site.  Where steep slopes 
are required to be disturbed or re-graded, they shall be stabalized as quickly as practicable.  The disturbance 
of steep slopes outside of the limit of grading shall be avoided whereever possible. 

4.7 Topsoil  

Topsoil 
BMP Description:  Topsoil stripped from the immediate construction area will be stockpiled as 
identified on the site map (See Appendix A). The stockpiles will be in areas that will not interfere with 
construction phases and at least 15 feet away from areas of concentrated flows or pavement. The slopes 
of the stockpile will be roughened by equipment tracking and will not exceed 2:1 to prevent erosion. 
A straw / hay bale barrier will be installed around the perimeter of each stockpile. 

Installation Schedule: Topsoil will be established during grading activities.  The straw / hay bale 
barrier and temporary erosion controls will be installed immediately after 
the stockpile has been established. 

Maintenance and 
Inspection: 

The area will be inspected weekly for erosion and immediately after 
storm events.  Areas on or around the stockpile that have eroded will be 
stabilized immediately with erosion controls.   

4.8 Soil Compaction  

Due to the general proposed flow of construction of the development, areas which have finalized 
gradeing, and had final vegetative stabilization installed will be removed from the active construction 
area, therefore no additional means or methods of restricting vehicle access is needed. 

Maintenance and 
Inspection: 

Any previously stabilized areas found to be eroded or damaged will be 
immediately re-graded, re-seeded and stabilized.  

4.9 Storm Drain Inlets 

Catch Basin Inlet Protection – Filter Bag 
BMP Description: Temporary devices placed around and within existing catch basin inlets 
to protect the stormwater management system from high sediment loads and high velocities, 
while disturbance due to construction is occurring in the drainage area. 
 
Installation Schedule: Several trademarked/name brand filter/silt bags exist and should 

be installed per the manufacturer’s instructions.  Almost all 
consist of a porous fabric bag which is fitted under the catch 
basin grate.  Sediments are filtered out of the stormwater and 
accumulate in the bag. 

Maintenance and 
Inspection: 

Inspect inlet and fabric weekly and after each major rain event. 
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Remove sediment when the bag is halfway full. Replace bags 
when wear becomes evident to avoid ripping.  

4.10 Sediment Basins 
4.1 Sediment  Basins  (Sediment Forebay, Infiltration  Basin  & Water Quality Swale) 

 
General: 
The infiltration basin and water quality swale will be constructed during the initial phase 
of the development.  Final configuration of the infiltration basin includes a sediment forebay 
adjacent to the inlet to capture sediment, debris and provide pretreatment of stormwater 
before releasing the runoff into the main pool of the infiltration basin.  The sediment forebay will 
be created by a riprap check dam and earthen berm. 

 
The infiltration basin is located northeast of the proposed work and will contain a riprap spillway 
which discharges into the locally jurisdictional wetland north west of the proposed work. The 
drainage channel is located to the south east of the sediment forebay. 

 
Schedule: 
The basins will be installed during the initial phases of construction. 

 
Maintenance  & Inspection: 
The infiltration basin, sediment forebay, and drainage channel will be inspected weekly and after 
storm events. During inspection, note the presence of differential settlement, cracking, erosion, 
and leakage in the embankments, tree growth on the embankments, condition of riprap spillway, 
sediment accumulation and the condition of the grass turf. 

 
The infiltration basin and sediment forebay will be cleaned, at a minimum, once every two 
months during construction prior to the binder course of pavement being installed.  After 
installation of the binder course the infiltration basin and sediment forebay will be cleaned a 
minimum of once a year until final stabilization. The basin may be cleaned more frequently if 
inspections show the infiltration basin and sediment forebay is not working as intended. 

 
During cleaning, remove all debris, leaves and twigs from infiltration basin / sediment forebay 
bottom and side slopes.  Remove sand and silt using hand tools, or other measures that will not 
disturb established vegetative ground cover.  Replace any vegetation damaged during cleaning 
with erosion controls.  Nip tree saplings at or near ground level in areas where trees will 
interfere with stormwater flow, storage, system access, or maintenance.  Properly dispose of all 
vegetative waste.  Do not dispose of vegetative waste in basins, woodlands, or any other 
unauthorized areas.  Remove all debris, leaves and twigs from pipe ends.  Remove sand and silt 
from pipe openings using hand tools, or other measures that will not disturb established 
vegetative ground cover. Prior to final stabilization, deep till the bottom of the basins and 
stabilize in accordance with Section 4.13.  Do not remove accumulated sediment or other debris 
while basin is wet.
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 4.11 Chemical Treatment  

There is no proposed or intended use of polymers, flocculants, and other treatment chemicals to the soils 
within this project. 

4.12 Site Stabilization 

Temporary Stabilization 
BMP Description: Temporary vegetative cover will be established using hydroseeding for areas of 
exposed soil (including stockpiles) where construction will cease for more than 14 days.  Hydroseeding 
will consist of wood fibers seed, fertilizer and stabilizing emulsion and applied at a minimum rate of 8 
pounds per acre.  Seeding will be conducted during periods of the year when vegetation is more likely 
to be established. 

Installation Schedule:  Temporary stabilization measures will be applied to portions of the site 
where construction activities will temporarily cease for more than 14 days. 

Maintenance and 
Inspection: 

Stabilized area will be inspected weekly and after storm events until a 
dense cover of vegetation has become established.  If failure is noticed at 
the seeded area, the area will be reseeded, fertilized, and mulched 
immediately. 
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SECTION 5: POLLUTION PREVENTION STANDARDS 

5.1  Potential Sources of Pollution 

Potential sources of sediment to stormwater runoff: 
 Clearing and grubbing operation 
 Grading and site excavation operations 
 Vehicle tracking 
 Topsoil stripping and stockpiling 
 Landscaping operations 

Potential pollutants and sources, other than sediment, to stormwater runoff: 
 Combined Staging Area – small fueling activities, minor equipment maintenance, 

sanitary facilities, and hazardous waste storage. 
 Materials Storage Areas – general building materials, solvents, adhesives, paving 

materials, paints, aggregates, trash, etc. 
 Construction Activities – paving, curbing installation, concrete pouring / moter / 

stucco, and dwelling construction 
 

 

 

Pollutant-Generating Activity 

Pollutants or Pollutant 
Constituents 

(that could be discharged if 
exposed to stormwater) 

Location on Site 
(or reference SWPPP site map where 

this is shown) 

Pesticides (insecticides, 
fungicides, herbicides, 
rodenticides)   

Chlorinated hydrocarbons, 
organophosphates, carbamates, 
arsenic   

Herbicides used for noxious weed 
control  

Fertilizer  Nitrogen, phosphorous   Newly seeded areas  

Cleaning solvents   Perchloroethylene, methylene 
chloride, trichloroethylene, 
petroleum distillates   

No equipment cleaning allowed in 
project limits.  

Asphalt   Oil, petroleum distillates   Streets and roofing  

Hydraulic oil/fluids   Mineral oil  Leaks or broken hoses from 
equipment  

Gasoline  Benzene, ethyl benzene, toluene, 
xylene, MTBE   

Secondary containment/staging area  

Diesel Fuel  Petroleum distillate, oil & grease, 
naphthalene, xylenes  

Secondary containment/staging area  

Kerosene  Coal oil, petroleum distillates   Secondary containment/staging area  

 

5.2 Spill Prevention and Response 

Spill Prevention and Control Procedures 
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BMP Description:   
i- Employee training: All employees on the general and sub-contractors will be briefed of all 

required procedures for the proper handling and disposal of materials on-site by the person in 
charge of day-to-day operations of the site. 

ii- Vehicle Maintenance: Vehicles and equipment will be maintained off-site.  All vehicles and 
equipment including subcontractor vehicles will be checked for leaking oil and fluids.  
Vehicles leaking fluids will not be allowed on-site. 

iii- Hazardous Materials Storage: Hazardous materials will be stored in accordance with this 
document and federal, state and municipal regulations. 

iv- Spill Kits: Spill kits will be within the materials storage area and concrete washout areas. 
v- Spills: All spills will be cleaned up immediately upon discovery.  Spent absorbent materials 

and rags will be hauled off-site immediately after the spill is cleaned up for disposal.  Spills 
large enough to discharge to surface water will be reported to the National Response Center 
at 1-800-424-8802. 

vi- Material safety data sheets, a material inventory and emergency contact information will be 
maintained at the on-site project trailer. 

Installation Schedule:  The spill prevention and control procedures will be implemented once 
construction begins on-site. 

Maintenance and 
Inspection:  

All personal will be instructed regarding the correct procedures for spill 
prevention and control.  Notices that state these procedures will be posted 
in the office trailer, and the individual who manages day-to-day operations 
will be responsible for seeing that these procedures are followed. 

5.3 Fueling and Maintenance of Equipment or Vehicles 

Vehicle / Equipment Fueling and Maintenance 
BMP Description:  Several types of vehicles and equipment will be used on-site throughout the project, 
including excavators, loaders, rollers, trucks and trailers, backhoes, and forklifts.  All major 
equipment/vehicle fueling and maintenance will be performed outside out of any wetland buffer zone. 
When vehicle fueling must occur on-site, the fueling activity will occur in the staging area.  Only minor 
equipment maintenance will occur on-site.  All equipment fluids generated from maintenance activities 
will be disposed of into designated drums stored on spill pallets in accordance with Section 5, Part 5.5.4. 
Absorbent, spill-cleanup materials, and spill kits will be available at the combined staging and materials 
storage area.  

Installation Schedule:  Equipment and vehicle maintenance and fueling practices will be 
implemented at the beginning of construction on-site. 

Maintenance and 
Inspection:  

Inspect equipment/vehicle storage areas and fuel tank weekly and after 
storm events.  Vehicles and equipment will be inspected on each day of 
use.  Leaks will be repaired immediately, or the problem vehicle(s) or 
equipment will be removed from the project site. Keep ample supply of 
spill-cleanup materials on-site and immediately clean up spills and dispose 
of materials properly.  
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5.4 Washing of Equipment and Vehicles 

All equipment and vehicle washing will be performed off-site or in a designated, controlled area. 

5.5 Storage, Handling, and Disposal of Construction Products, Materials, and 
Wastes 

5.5.1 Building Products 
 

Combined Staging Area 
BMP Description:  Construction equipment and maintenance materials will be stored at the combined 
staging area and materials storage areas.  Straw wattle / silt fence barrier or acceptable alternative will 
be installed around the perimeter to designate the staging and materials storage area.  Nonhazardous 
building materials such as packing material (wood, plastic and glass) and construction scrap material 
(brick, wood, steel, metal scraps and pipe cuttings) will be stored in a separate covered storage facility 
adjacent to the shipping container.  All hazardous waste materials such as oil filters, petroleum products, 
paint and equipment maintenance fluids will be stored in accordance with procedures outlined in Section 
5.5.4 
Large items, such as framing materials and stockpiled lumber will be stored in the open in the storage 
area.  Such materials will be elevated on wood blocks to minimize contact with runoff. 

Installation Schedule:  The combined staging and materials storage area will be installed after 
grading and before any infrastructure is constructed at the site.  The 
material storage areas for individual lots will be installed before 
construction begins on each dwelling. 

Maintenance and 
Inspection:  

Storage areas will be inspected weekly and after storm events.  Storage 
areas will be kept clean, well-organized, and equipped with ample cleanup 
supplies as appropriate for the materials being stored.  Perimeter controls, 
containment structures, covers and liners will be repaired or replaced as 
needed to maintain proper function. 

 
5.5.2 Pesticides, Herbicides, Insecticides, Fertilizers, and Landscape Materials 

 
See Combined Staging Area requirements in Section 5.5.1 

 
5.5.3 Diesel Fuel, Oil, Hydraulic Fluids, Other Petroleum Products, and Other Chemicals 

 
There is to be no storage of diesel fuel, oil, hydraulic fluids, other petroleum products or other chemicals 
on this site. 
 

5.5.4 Hazardous or Toxic Waste 
  
 See Combined Staging Area requirements in Section 5.5.1 

 
5.5.5 Construction and Domestic Waste 
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Waste Materials 
BMP Description:  All waste materials will be collected and disposed of into a metal trash dumpster in 
the combined staging area.  Dumpsters will have a secure watertight lid, be placed away from stormwater 
conveyances and drains, and meet all local and state solid-waste management regulations. Only trash 
and construction debris from the site will be deposited in the dumpsters.  All personnel will be instructed 
regarding the correct procedure for disposal of trash and construction debris.  Notices that state these 
practices will be posted in the office trailer and the individual who manages day-to-day site operations 
will be responsible for seeing that these practices are followed. 

Installation Schedule:  Trash dumpsters will be installed once the combined staging area has been 
established. 

Maintenance and 
Inspection:  

The dumpster will be inspected weekly and immediately after storm 
events.  The contents of the dumpster will be emptied weekly, hauled off-
site and properly disposed of.  If trash and construction debris are 
exceeding the dumpsters capacity, the dumpster will be emptied more 
frequently. 

 
5.6 Washing of Applicators and Containers used for Paint, Concrete or Other 
Materials 
 

Concrete Washout 
BMP Description:  Designated temporary, below existing ground level concrete washout areas will be 
provided on the site.  The temporary below grade washout areas will be constructed with sufficient 
quantity and volume to contain all liquid and concrete waste generated, with a minimum length and width 
of 10 feet.  Each washout area will be a minimum of 50 feet from a possible receiving storm drain inlet.  
Signs will be posted marking the location of the washout area to ensure that concrete equipment operators 
use the proper facility. 
 
Concrete pours will not be conducted during or before an anticipated storm event.  All excess concrete 
and concrete washout slurries from the concrete mixer trucks and chutes will be discharged to the washout 
area or hauled off-site for disposal.  When the temporary washout areas are no longer needed for the 
construction project, the hardened concrete and materials used to construct the areas will be removed and 
disposed of according to the maintenance section below and the washout areas will be backfilled, graded 
and stabilized with erosion controls.   

Installation Schedule:  The washout areas will be constructed before the active construction of the 
individual dwellings. 

Maintenance and 
Inspection:  

The washout areas will be inspected daily to ensure that all concrete 
washing is being discharged into the washout area, no leaks are present and 
to identify when concrete wastes need to be removed.  The washout areas 
will be cleaned out once the area is 75 percent of the holding capacity.  Once 
the area’s holding capacity has been reached the concrete wastes will be 
allowed to harden, the concrete will be broken up, removed, and hauled off-
site for proper disposal.   
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.7 Fertilizers 

There is no proposed storage of fertilizer on this project.  Fertilizers used shall be slow release, low-nitrogen, low 
phosphorous types (<5%), and shall not be used within 50 feet of a resource area. 
 
Additionally, the use of fertilizers shall be done in accordance with the following: 
 Apply at a rate and in amounts consistent with the manufacture’s specifications; 
 Apply at the appropriate time of year for the location of the development and preferably timed 

to coincide as closely as possible to the period of maximum vegetation uptake and growth; 
 Avoid applying before heavy rains that could cause excess nutrients to be discharged; 
 Never apply to frozen ground; 
 Never apply to stormwater conveyance channels with flowing water; and 
 Follow all other federal, state, tribal and local requirements regarding fertilizer application. 

5.8 Other Pollution Prevention Practices 

 N/A 
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SECTION 6: INSPECTION AND CORRECTIVE ACTION 

6.1 Inspection Personnel and Procedures 

Personnel Responsible for Inspections 

(INSERT NAMES OF PERSONNEL WHO WILL BE CONDUCTING SITE INSPECTIONS) 
 
 

 

  

Operator to be determined prior to construction   
[name]  [company] 
Inspection Area:  

 
 
 

 
   
[name]  [company] 
Inspection Area:  

 
 
 

 
   
[name]  [company] 
Inspection Area:  

 
 
 

 
Note:  All personnel conducting inspections must be considered a “qualified person.”  CGP Part 4.1.1 
clarifies that a “qualified person” is a person knowledgeable in the principles and practices of erosion 
and sediment controls and pollution prevention, who possesses the skills to assess conditions at the 
construction site that could impact stormwater quality, and the skills to assess the effectiveness of any 
stormwater controls selected and installed to meet the requirements of this permit. 

 
Inspection Schedule 
Specific Inspection Frequency 
At a minimum, site inspections shall be done in compliance with one of the two schedules listed below: 

i. At least once every 7 calendar days; or 
ii. Once every 14 calendar days and within 24 hours of the occurrence of a storm event of 0.25 inches 

or greater. 



Stormwater Pollution Prevention Plan (SWPPP) 
Five Paths, Map 39/Parcel 15A, Wayland MA: Residential Subdivision  

Section 6: Inspection and Corrective Action 

 

28 
 

Reductions in Inspection Frequency (if applicable) 
A reduction in the inspection frequency schedule may be available for areas that have been permanently 
stabilized and / or areas that earth work has been suspended due to frozen conditions.  See Section 4.1.4.1 
and 4.1.4.3 within the Construction General Permit (CGP) within Appendix B for complete conditions 
and requirements. 
 

 
Inspection Report Form 

See Appendix F for copies of the Inspection Report Form 
 

6.2 Corrective Action  

Personnel Responsible for Corrective Actions 
Excavation contractor, erosion control contractor or site supervisor. 

 
Corrective Actions Form 

See Appendix G for copies of the Corrective Action Form 
 

6.3 Delegation of Authority 

 
Duly Authorized Representative(s) or Position(s): 

Name of Company or Organization: Contractor/Operator to be determined prior to construction 
Name:   
Position:   
Address:  
City, State, Zip Code:   
Telephone Number:   
Fax/Email:   
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SECTION 7: TRAINING 

 

See Appendix I- SWPPP for Training Logs

Instructions (see CGP Part 6 and 7.2.13): 
― Complete the table below to provide documentation that the personnel required to be 

trained in CGP Part 6 completed the appropriate training 
― If personnel will be taking course training (which is not required as part of the CGP), 

consider using Appendix I to track completion of this training 
― The following personnel, at a minimum, must be receive training, and therefore should 

be listed out individually in the table below: 
 Personnel who are responsible for the design, installation, maintenance, 

and/or repair of stormwater controls (including pollution prevention measures); 
 Personnel responsible for the application and storage of treatment chemicals 

(if applicable); 
 Personnel who are responsible for conducting inspections as required in Part 

4.1.1; and 
 Personnel who are responsible for taking corrective actions as required in Part 

5. 
― CGP Part 6 requires that the required personnel must be trained to understand the 

following if related to the scope of their job duties: 
 The location of all stormwater controls on the site required by this permit, and how 

they are to be maintained; 
 The proper procedures to follow with respect to the permit’s pollution prevention 

requirements; and 
 When and how to conduct inspections, record applicable findings, and take 

corrective actions. 
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SECTION 8: CERTIFICATION AND NOTIFICATION 
I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the information submitted.  Based on my inquiry of the person or persons who manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing violations. 

Name: 
 
Kyle F. Burchard, GPR Inc.   Title: 

 
Professional Engineer  

Signature:    Date:  

 

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the information submitted.  Based on my inquiry of the person or persons who manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing violations. 

Name: 
 
   Title: 

 

Signature:    Date:  
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Appendix A – General Location Map 
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Appendix B – Site Maps 
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Appendix C –  Order of Conditions 
(N/A) 
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Appendix D – Copy of 2017 CGP 
(to be provided by Contractor prior to construction) 
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Appendix E – Copy of NOI and 
 EPA Authorization Email 

(to be provided by Contractor prior to construction) 
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Stormwater Construction Site Inspection Report 
General Information 

Project Name Five Paths 
NPDES Tracking No.  Location Map 39 Parcel 15A 

Wayland, MA 01778 
Date of Inspection  Start/End Time  

Inspector’s Name(s)  

Inspector’s Title(s)  
Inspector’s Contact Information  
Inspector’s Qualifications See Section 5, Part 5.1 of the SWPPP 

 
Describe present phase of 
construction 

 

Type of Inspection: 
 Regular           Pre-storm event           During storm event           Post-storm event 

Weather Information 
Has there been a storm event since the last inspection?   Yes    No 
If yes, provide: 
Storm Start Date & Time:               Storm Duration (hrs):                Approximate Amount of Precipitation (in): 
Weather at time of this inspection? 
 Clear      Cloudy       Rain       Sleet       Fog       Snowing      High Winds     
 Other:                                                               Temperature:        
Have any discharges occurred since the last inspection?   Yes    No 
If yes, describe: 

Are there any discharges at the time of inspection? Yes    No 
If yes, describe: 

 
Site-specific BMPs 

• Number the structural and non-structural BMPs identified in your SWPPP on your site map and list them 
below (add as many BMPs as necessary). Carry a copy of the numbered site map with you during your 
inspections.  This list will ensure that you are inspecting all required BMPs at your site. 

• Describe corrective actions initiated, date completed, and note the person that completed the work in the 
Corrective Action Log.   

 BMP BMP 
Installed? 

BMP 
Maintenance 
Required? 

Corrective Action Needed and Notes 
 

1 CB1 Yes  No Yes  No  
2 CB2 Yes  No Yes  No  
3 DCB3 Yes  No Yes  No  
4 DCB4 Yes  No Yes  No  
5 DCB5 Yes  No Yes  No  
6 DCB6 Yes  No Yes  No  
7 DCB7 Yes  No Yes  No  
8 DMH1 Yes  No Yes  No  
9 DMH2 Yes  No Yes  No  
10 DMH3 Yes  No Yes  No  
11 OCS-1 Yes  No Yes  No  
12 OCS-2 Yes  No Yes  No  
13 IC1 Yes  No Yes  No  
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 BMP BMP 
Installed? 

BMP 
Maintenance 
Required? 

Corrective Action Needed and Notes 
 

14 IC2 Yes  No Yes  No  
15 PES-1 Yes  No Yes  No  
16 PES-2 Yes  No Yes  No  

 
Overall Site Issues 
Below are some general site issues that should be assessed during inspections.  Customize this list as needed for 
conditions at your site. 
 

 BMP/activity Implemented? Maintenance 
Required? 

Corrective Action Needed and Notes 
 

1 Are all slopes and 
disturbed areas not 
actively being worked 
properly stabilized?  

Yes  No Yes  No  
 
 

2 Are natural resource 
areas (e.g., streams, 
wetlands, mature trees, 
etc.) protected with 
barriers or similar 
BMPs?   

Yes  No Yes  No  
 
 
 
 
 

3 Are perimeter controls 
and sediment barriers 
adequately installed 
(keyed into substrate) 
and maintained?   

Yes  No Yes  No  
 
 
 
 

4 Are discharge points and 
receiving waters free of 
any sediment deposits? 

Yes  No Yes  No  
 
 
 

5 Are storm drain inlets 
properly protected?   
 
 

Yes  No Yes  No  

6 Is the construction exit 
preventing sediment 
from being tracked into 
the street? 

Yes  No Yes  No  

7 Is trash/litter from work 
areas collected and 
placed in covered 
dumpsters?   
 

Yes  No Yes  No  

8 Are washout facilities 
(e.g., paint, stucco, 
concrete) available, 
clearly marked, and 
maintained?   

Yes  No Yes  No  
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 BMP/activity Implemented? Maintenance 
Required? 

Corrective Action Needed and Notes 
 

9 Are vehicle and 
equipment fueling, 
cleaning, and 
maintenance areas free 
of spills, leaks, or any 
other deleterious 
material?   

Yes  No Yes  No  

10 Are materials that are 
potential stormwater 
contaminants stored 
inside or under cover? 
 

Yes  No Yes  No  

11 Are non-stormwater 
discharges (e.g., wash 
water, dewatering) 
properly controlled? 
 

Yes  No Yes  No  

12 (Other) 
 
 
 

Yes  No Yes  No  

 
Non-Compliance 

Describe any incidents of non-compliance not described above: 
 
 
 
 
 
 

 
CERTIFICATION STATEMENT 

 
“I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated 
the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations.” 
 
Print name and title: ___________________________________________________________________________ 
 
 
Signature:_________________________________________________________  Date:_____________________ 
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Corrective Action Log   
 

Project Name: Five Paths – Map 39 Parcel 15A, Wayland MA 
 

 

Inspection 
Date 

Inspector 
Name(s) 

Description of BMP Deficiency Corrective Action Needed (including 
planned date/responsible person) 

Date Action 
Taken/Responsible 
person 
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SWPPP Amendment Log 
 
Project Name: Five Paths – Map 39 Parcel 15A, Wayland MA 
 

Amendment No. Description of the Amendment Date of Amendment  Amendment Prepared by 
[Name(s) and Title] 
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SUBCONTRACTOR CERTIFICATION 
STORMWATER POLLUTION PREVENTION PLAN 

 
 
Project Number:  171053                                                                                  
 
Project Title:  Five Paths  
 
Operator(s):  To be determined at later date  
 
As a subcontractor, you are required to comply with the Stormwater Pollution Prevention Plan (SWPPP) for any 
work that you perform on-site.  Any person or group who violates any condition of the SWPPP may be subject to 
substantial penalties or loss of contract.  You are encouraged to advise each of your employees working on this 
project of the requirements of the SWPPP.  A copy of the SWPPP is available for your review at the office trailer. 
 
Each subcontractor engaged in activities at the construction site that could impact stormwater must be identified and 
sign the following certification statement: 
 
I certify under the penalty of law that I have read and understand the terms and conditions of the SWPPP for 
the above designated project and agree to follow the practices described in the SWPPP.  
 
This certification is hereby signed in reference to the above named project:  
 
Company:    
  
Address:         
 
Telephone Number:    
 
Type of construction service to be provided:       
 
  
 
   
 
Signature:       
  
Title:      
  
Date:    
 
  





Stormwater Pollution Prevention Plan (SWPPP) 
Five Paths, Map 39/Parcel 15A, Wayland MA: Residential Subdivision  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix J – Grading and Stabilization Activities Log 
 
 





Stormwater Pollution Prevention Plan (SWPPP) 
Five Paths, Map 39/Parcel 15A, Wayland MA: Residential Subdivision  

 

 

SWPPP Grading and Stabilization Activities Log 
 
Project Name: Five Paths – Map 39 Parcel 15A, Wayland MA 
 

Date 
Grading 
Activity 
Initiated 

Description of Grading Activity Description of Stabilization Measure and 
Location 

Date Grading Activity 
Ceased (Indicate 
Temporary or 
Permanent) 

Date When 
Stabilization 
Measures 
Initiated 
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Stormwater Pollution Prevention Training Log 

 
Project Name:   Five Paths 
 
Project Location:   Map 39 Parcel 15A, Wayland, MA 01778 
 
Instructor’s Name(s):   
 
Instructor’s Title(s):   
 

 
Course Location:    Date:   
 
Course Length (hours):   
 
Stormwater Training Topic:  (check as appropriate) 
 
 Sediment and Erosion 

Controls 
 Emergency Procedures 

    
 Stabilization Controls  Inspections/Corrective Actions 
    
 Pollution Prevention Measures   
 

Specific Training Objective:  

  
 
Attendee Roster:  (attach additional pages as necessary) 
 

No. Name of Attendee Company 
1   
2   
3   
4   
5   
6   
7   
8   
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Delegation of Authority 

 
 
I, _______________________ (name), hereby designate the person or specifically described position below to be a 
duly authorized representative for the purpose of overseeing compliance with environmental requirements, including 
the Construction General Permit, at the Five Paths Subdivision construction site.  The designee is authorized to sign 
any reports, stormwater pollution prevention plans and all other documents required by the permit.   
 

________________________________________ (name of person or position) 
________________________________________ (company) 
________________________________________ (address) 
________________________________________ (city, state, zip) 
________________________________________ (phone) 

   
By signing this authorization, I confirm that I meet the requirements to make such a designation as set forth in 
Appendix I of EPA’s Construction General Permit (CGP), and that the designee above meets the definition of a 
“duly authorized representative” as set forth in Appendix I. 
 
I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated 
the information submitted.  Based on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 
 
Name:                
 
Company:         
 
Title:   
 
Signature:   
 
Date:   
 
 























































16’x20’ + 10’x4’ patio
Moved and reduced to 
12’x18’ + 5’x4’

No paving, peastone

Plantings instead of screen

Removed sidewalks 
and drive

Removed lower terraces, replaced existing
sidewalk and shifted new sidewalk 
extension to be a straight line to street

About 800sf less 
impervious area than 

proposed, even without 
this sidewalk
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Location: Commission members participated remotely 

Present: Sean Fair (Chair), Barbara Howell (Vice Chair), J. Sullivan, Kathy Schreiber, Tom Davidson, 

Joanne Barnett, Luke Legere, and Linda Hansen (Conservation Department Director) 

Minutes: Ryan Brown  

 

S. Fair opened the meeting at 6:30PM, noting that the meeting was being recorded by WayCam and a 

quorum was present consisting of Sean Fair, Barbara Howell, Tom Davidson, John Sullivan, Kathy 

Schreiber, Joanne Barnett, and Luke Legere. 

6 Springhill Road DEP File # 322-XXX – Continued Public Hearing, Notice of Intent filed pursuant to the 

Wetland Protection Act (310 CMR 10.0) and a Chapter 194 application filed pursuant to Wayland’s 

Wetlands and Water Resource Protection Bylaw, submitted by Hanbeeth Kim for the installation of the a 

12 x 16 foot shed in the rear yard at 6 Springhill Road in Wayland, MA.  The proposed work is within the 

100-foot wetland buffer zone. Property is shown on Assessor’s Map 24, Parcel 043. 

No DEP File Number has been issued to this project at the time of this hearing. Applicant will resubmit 

application to DEP.  

B. Howell moved, J. Barnett seconded the motion to continue the hearing to February 10, 2021 at 

6:30PM under the Wetland Protection Act and Chapter 194. S. Fair initiated a roll call vote. All in favor 7-

0. 

61A Lincoln Road D-966 – Public Meeting, Request for Determination filed pursuant to Wayland’s 

Wetlands and Water Resource Protection Bylaw (Chapter 194) and the Wetlands Protection Act (310 

CMR 10.0), submitted by Sudbury Valley Trustees for the installation of a boardwalk at 61A Lincoln Road 

in Wayland, MA. Property is shown on Assessor’s Map 08, Parcel 004. 

Thomas Creavin, Eagle Scout, presented the proposed project to the Commission. Project will involve 

installing a 72ft boardwalk along a section of trail at Hazel Brook Conservation Area. Section of trail is 

consistently wet and rocky, proposed boardwalk will prevent further erosion of the trail and surrounding 

area. Boardwalk to include access ramp. T. Creavin stated that materials will be walked into the site. 

Project to take two to three days to complete during the summer, either June or July. 

B. Howell moved, J. Sullivan seconded the motion to issue a negative determination under the Wetland 

Protection Act and to issue a permit under Chapter 194. S. Fair initiated a roll call vote. 6 in favor – 1 

abstained (S. Fair) – 0 against.   

Reminder – Conflict of Interest Training 

L. Hansen reminded the Commission to take the Conflict of Interest Training.  

Approve Minutes 

J. Barnett moved, L. Legere seconded the motion to approve the meeting minutes from January 6th, 

2021 as amended by L. Hansen and B. Howell. S. Fair initiated a roll call vote. All in favor 7-0.  

Discuss Community Garden Rental Fees For 2021 
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L. Hansen noted that the rental fees for the gardens have not been changed in many years. L. Hansen 

stated that the increase in rental fees would go toward additional projects in the Community Gardens, 

such as removing garden related trash, reseeding fallow garden plots, additional tools, and access road 

maintenance.  L. Hansen is proposing increasing the senior resident rental fee from $12.00 to $15.00, 

increasing the non-senior resident rental from $16.00 to either $20 or $25, and increasing the non-

resident senior fee to $20, and the non-resident non-senior fee to $30 or $35. L. Hansen noted that this 

increase is similar to what neighboring communities are charging for community garden plots. Some 

communities also ask for a deposit for a clean-up fee that would be returned to the renter after 

successfully cleaning their plot at the end of the year. L. Hansen stated that the Commission doesn’t 

have to decide on this fee increase tonight . 

3 Water Row D-967 – Public Meeting, Request for Determination filed pursuant to Wayland’s Wetlands 

and Water Resource Protection Bylaw (Chapter 194) and the Wetlands Protection Act (310 CMR 10.0), 

submitted by Mark Fried for tree removal and construction of a small bump-out to a carport at 3 Water 

Row in Wayland, MA. Property is shown on Assessor’s Map 17, Parcel 010. 

Mark Fried was present and described the project to the Commission. M. Fried stated that the existing 

carport concrete pad was being eroded by the roots of a nearby tree. To simply re-pour the concrete 

pad would only result in the same rate of enhanced erosion by the tree roots. M. Fried stated that the 

tree would have to be removed. All work to take place on existing lawn space. M. Fried stated desire to 

replant to compensate for the removal of the one tree and remove the existing wire fence.  

B. Howell moved, J. Barnett seconded the motion to issue a negative determination under the Wetland 

Protection Act and to issue a permit with conditions under Chapter 194. S. Fair initiate a roll call vote. All 

in favor 7-0. 

Request For Certification of Compliance: 21 Snake Brook Road, DEP File # 322-764 

B. Howell moved, L. Legere seconded the motion to issue a Certificate of Compliance for 21 Snake Brook 

Road DEP File #322-764 under the Wetland Protection Act and Chapter 194. S. Fair initiated a roll call 

vote. All in favor 7-0.  

24 School Street DEP File # 322-965 – Public Hearing, Notice of Intent filed pursuant to the Wetlands 

Protection Act (310 CMR 10.0), submitted by Chris D’Antonio for the construction of twelve new 

townhouses, driveway and parking areas, subsurface sewage disposal system, stormwater management 

system, and supporting utilities at 24 School Street in Wayland, MA. Property is shown on Assessor’s 

Map 52, Parcel 189.  

Brian Nelson from Metro West Engineering was present and provided an overview of the project to the 

Commission. B. Nelson stated that the existing structures on the property will be removed and two new 

townhouse buildings will be constructed consisting of 12 units. The units will be accessed from School 

Street with emergency access off of East Plain Street. The septic system will be located underneath the 

guest parking area located at the northern edge of the property. Runoff from the impervious surfaces 

will be captured and treated on site before being discharged to a subsurface stormwater management 

system located underneath the parking area between the two blocks of townhouses, with some of the 



Wayland Conservation Commission Meeting Minutes 
Wednesday January 27, 2021 

Approved:   

 

3 
 

captured roof runoff from the units closest to School Street being diverted into a raingarden located in 

the south eastern corner of the property.   

B. Nelson stated that the results from the MODFLOW analysis indicated adjusting the position of 

leaching lines closest to the wetlands. Details of the raingarden have also been adjusted to conform to 

DEP specifications. The overall proposed site layout remains the same as the original submittal.  

Michello O’Brien, attorney for the applicant, stated that this NOI was submitted in order to resolve an 

appeal from DEP regarding the previous filing of the project submitted in 2017. Project was denied by 

Commission in 2018. DEP affirmed the Commission’s decision in 2019. Applicant appealed the decision 

and DEP decided to remand the decision back to the Commission.  

Chris D’Antonio stated that the Board of Health approved the proposed septic conditions after the 

denial was issued by the Commission. The Zoning Board of Appeals also approved the project after the 

denial was issued by the Commission. The proposed project has been reviewed by three different peer 

review consultants.  

M. O’Brien noted that this project should only be filed under the Wetland Protection Act and not 

Chapter 194, as the project is considered a 40B project.  

L. Legere inquired about the validity of the ORAD, specifically when was it issued. L. Hansen noted that it 

was issued November 25th, 2015 and valid for three years. L. Legere also noted that the ORAD is 

associated with the previous filing. L. Hansen read a statement from DEP, stating that “unless the ORAD 

was extended, the wetland delineation has expired. Therefore subject to review. There is no active 

permit that could hold the delineation. “  

Amy Kwesell stated that she agrees with DEP and L. Legere’s statement. Also noting that a denial was 

issued and not an order of conditions.  A. Kwesell stated that the applicant should have sought an 

extension of the ORAD back in 2018.  

Scott Horsley, representing the abutters to 24 School Street, shared with the Commission the comment 

letter that he submitted regarding the current filing. S. Horsley summarized four points that he 

addressed in the comment letter. S. Horsely spoke to the perennial status of the stream, noting that it is 

a headwater stream that is of special concern regarding nutrient pollution and the impact to 

downstream resources. The stream behind 24 School Stream is identified as perennial according to the 

1970 USGS Topographic Map. S. Horsley identified another perennial stream on the map, noting the 

similarities between watershed size and the source of water being a small pond with the stream in 

question. Small ponds at the headwaters of streams help maintain the perennial status.  

S. Horsely noted that when the observations were made for the ANRAD application, the applicant did 

not take into account that the area is subject to well withdrawal. S. Horsely sites a USGS study indicating 

a 31% reduction in surface water in the Sudbury River watershed in areas subject to well withdrawal. S. 

Horsely stated that the observed four days of no flow in an area subject to well withdrawal would not 

indicate that the stream is intermittent. S. Horsely stated that the USGS study on the impact of well 

withdrawal on surface water was not included in the applicant’s submittal.  
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S. Horsely moved onto his second comment regarding groundwater levels. S. Horsely noted that all of 

the modeling for this project is based on assumed seasonal high groundwater data and does not take 

into account groundwater levels recorded by an index well in Wayland maintained by the USGS. Data 

from this index well was not taken into account when designing models for this project. S. Horsely noted 

that there is a 1.4 foot difference between what the applicant established as a baseline and what the 

index well recorded. S. Horsely suggested a conservative baseline be used using the USGS data given the 

proposed scope of the project at 24 School Street.  

S. Horsely discussed his third comment regarding the groundwater model MODFLOW. The model was 

created by the USGS and was recommended for the project to evaluate the impact of the wastewater 

and stormwater discharges on groundwater levels and the adjacent wetlands. Horsely noted that the 

applicant’s model only simulated groundwater levels at one time -- 72 hours following a 100 year storm 

event. S. Horsely noted that the model should be more comprehensive with analysis within the 72 hours 

and at different locations on the property.  

S. Horsely discussed his fourth comment that speaks to the impact to water quality. S. Horsely noted 

Wayland Board of Health Regulations that would negate the Title 5 presumption and require a water 

quality impact assessment to determine the impacts to the proposed wastewater discharge on wetland 

resources under the Wetlands Protection Act Regulations. S. Horsely provided a nutrient loading 

assessment and determined a predicted concentration of phosphorus and nitrogen much greater than 

EPA’s recommended threshold concentrations.  

L. Hansen read comments from a letter written by Molly Upton. L. Hansen stated that she will share this 

comment letter with the applicant.  

“Where does the Mass DEP state that the applicant could use the old borings done nearly 7 years ago – 

IN AUGUST as the Modflow basis? I find this hard to believe.  The developer makes this assertion.” 

“The developer says it used the same borings, but did it?  In the previous reports, I recall seeing that one 

of the borings hit resistance.  The new report says there was no resistance.” 

“Please examine the application closely as it is a new application. It could be that some items from 

previous filings have been omitted.” 

“I believe there is a regulation against discharging to bordering waters?  Certainly Point D on the plans 

should be examined.  And converting cfs to gallons yields an incredible volume of subsurface water to be 

dealt with.” 

“I question the determination of existing impervious surface (esp. the paver driveways) and hence the 

claims that drainage will be improved. I visited the site during a very heavy rainstorm and looked in vain 

to find any runoff onto East Plain Street.” 

B. Howell stated that the stream’s status should be determined first, as the stream’s status would 

dictate what could be done on the site, potentially invalidating the need to have a peer review of the 

MODFLOW.  
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Chris D’Antonio stated that he and his team would like to review the comment letters and the proposed 

scope of work as prepared by L. Hansen for the peer review before making a decision on whether or not 

to proceed with the peer review and ANRAD.  

J. Sullivan moved, J. Barnett seconded the motion to hire a peer review consultant to review the 

MODFLOW modeling analysis. S. Fair initiated a roll call vote. All in favor 7-0. 

B. Howell moved, J. Barnett seconded the motion to require the applicant to file a new wetland and 

stream status determination. S Fair initiated a roll call vote. All in favor 7-0.  

B. Howell moved, K. Schreiber seconded the motion to continue the hearing under the Wetland 

Protection Act to a time after 7:00PM on February 10th, 2021. S. Fair initiated a roll call vote. All in favor 

7-0.  

149 Concord Road D-968 – Public Meeting, Request for Determination filed pursuant to Wayland’s 

Wetlands and Water Resource Protection Bylaw (Chapter 194) and the Wetlands Protection Act (310 

CMR 10.0), submitted by Qifeng Wei for tree removal within 30 feet of bordering vegetated wetlands at 

149 Concord Road in Wayland, MA. Property is shown on Assessor’s Map 11, Parcel 095.  

Qifeng Wei was present and described the proposed work to the Commission. Q. Wei is proposing to 

remove a number of trees from his property for safety reasons.  

L. Hansen stated she would like to make a site visit to observe the trees in question before issuing a 

permit.  

B. Howell moved, J. Barnett seconded the motion to issue a negative determination under the Wetland 

Protection Act and to issue a permit under Chapter 194. S. Fair initiated a roll call vote. All in favor 6-0.  

Request For Certification of Compliance: 30 Lakeshore Drive, DEP File #322-451 & D-794 

B. Howell moved, K. Schreiber seconded the motion to issue a Certificate of Compliance under the 

Wetland Protection Act for DEP File# 322-451. S. Fair initiated a roll call vote. All in favor 6-0. 

B. Howell moved, L. Legere seconded the motion to issue a Certificate of Compliance under Chapter 194 

for D-794. S. Fair initiated a roll call vote. All in favor 6-0.  

Adjournment  

L. Legere moved, K. Schreiber seconded the motion to adjourn the meeting at 8:11PM. S. Fair initiated a 

roll call vote. All in favor 6-0.  

The next meeting of the Wayland Conservation Commission is scheduled for Wednesday 

February 10th, 2021 at 6:30PM. 
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