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

Checklist for Stormwater Report

A. Introduction

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:

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

e Applicant/Project Name

e Project Address

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

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

e Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8°

e 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.

! The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. If it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

Signature and Date

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

[] New development
[] Redevelopment

X Mix of New Development and Redevelopment
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

[] No disturbance to any Wetland Resource Areas
[] Site Design Practices (e.qg. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)

[] Minimizing disturbance to existing trees and shrubs

[] LID Site Design Credit Requested:

[ ] Credit1

[ ] Credit2

[ ] Credit3

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

O0XO0DOUOX O

Other (describe):

Standard 1: No New Untreated Discharges

X 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

0
0

X

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

O

X
0
X

O X

X
0

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.

X Static [] Simple Dynamic ] Dynamic Field*

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:

e 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.

X 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:

[ 1 is within the Zone Il 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)
X 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.

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

X The %2’ 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.

[l 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.

[
X] 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.

O

All exposure has been eliminated.

O

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

X The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.qg. 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

X] 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

X 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.

X 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.

X 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

X] 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;

O 000 d

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

] An lllicit Discharge Compliance Statement is attached;

[] NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Stormwater Report Narrative

This Stormwater Report has been prepared to demonstrate compliance with the
Massachusetts Stormwater Management Standards in accordance with the
Massachusetts Wetlands Protection Act Regulations (310 CMR 10.00) and Water
Quality Certification Regulations (314 CMR 9.00).

Project Description

The Applicant, Massachusetts Bay Transportation Authority, is proposing to
construct a train station located at 21 Washington Street Stoughton and Easton,
Massachusetts. This station will be known as the North Easton Station and is
proposed along the existing Stoughton Railroad Line (the Project). As proposed, the
Project consists of approximately 10.0-acres of land acquisition, of which
approximately 9-acres will be developed for the new station.

The Project will entail the construction of a center platform with canopy, a parking
lot with 506 spaces, access driveway, a bus stop drop-off area, a center platform,
sidewalks, stairs and ramps associated with access from the parking lot to the
platform, bicycle parking facilities, retaining walls and stormwater infrastructure.

The site is considered a Land Use with Higher Potential Pollutant Loads (LUHPPL)
as defined in 310 CMR 10.04 and 314 CMR 9.02 because it is a parking lot with a
high-intensity use (1,000 vehicle trips per day or more).

Site Description
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The Project Site is located at 21 Washington Street on the Stoughton/Easton Town
line in Massachusetts. The Site is bounded by undeveloped land to the north, a
wetland to the south, office buildings to the east, and the existing but abandoned
Stoughton Line tracks to the west. See Figure 1, Site Locus Map.

Wetland Resource Areas on the Site, shown on Figures 3 and 4, are described in
Table 1. For additional information regarding the wetland resource areas present on
the site see the Abbreviated Notice of Resource Area Delineation prepared by VHB
dated May 2011.
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Table 1:
Wetland Resource Areas

Zone1or ORWor Zonellor

Name Critical Area Zone A SRW IWPA Description
Wetland ST-10 (100 Series) No No No No PFO
Wetland ST-149.3 No No No No PFO
Wetland EA1 (100 Series) No No No No PFO

Notes: Wetland Classifications: PEM = Palustrine Emergent, PFO = Palustrine Forested

According to the National Resources Conservation Service (NRCS), surface soils on
the Site include Merrimac Fine Sandy Loam, Hinckley Sandy Loam, Woodbridge
Fine Sandy Loam, Paxton Fine Sandy Loam, Scarboro and Birdsall, and Whitman
Fine Sandy Loam. On-site soils are classified as Hydrologic Soil Groups (HSG) A, A,
C, C, G, D, and D respectively.

The project is not located within the 100-year flood plain as shown on the FEMA
Floodway Map, Town of Stoughton, Massachusetts Norfolk County, Community
Panel Number 2502530004B, dated June 1, 1982 and the FEMA Floodway Map,
Bristol County, Massachusetts (All Jurisdictions), Map Number 25005C0053F, dated
July 7, 2009 included in Appendix B.

______________________________________________________________|
Existing Drainage Conditions
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Under existing conditions, the Site is a vacant wooded area with a small paved area
that is used to store construction equipment and material. For the existing conditions
hydrologic analysis, the site was divided into four drainage areas that contribute to
three design points. Additional there is an existing wetland onsite that acts as a
detention pond for a portion of the site. The following is a summary of each
drainage area.

Drainage Area 1 - This 1.55-acre area in the northern portion of the site consists
mainly of an undeveloped wooded area. There is also a small area comprised of dirt
cover. Runoff from this area flows in a northerly direction to Wetland ST-10 (100
Series) (Design Point 1). When the wetland overflows, runoff flows through a culvert
under the tracks to the west.

Drainage Area 2 - This 7.28-acre area in the center of the site consists mainly of
paved area used to store construction equipment and materials. There are small
wooded areas located among the pavement. Runoff from this area flows untreated
in a westerly direction to Wetland ST-149.3 located on the western side of the site,
between the site and the existing train tracks. This wetland acts as an existing pond
that when overflows travel overland to the south into Wetland EA1 (100 Series)
(Design Point 3).

Drainage Area 3 - This 3.19-acre area in the southern portion of the site consists
mainly of open space and woods. There are also small areas of gravel access drives
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and utility infrastructure. The existing detention basin, which takes runoff from the
retail / office development, is not included in this analysis. Runoff from the basin is
directed to the Wetland. Runoff from this area flows directly into Wetland EA1 (100
Series) (Design Point 3).

Drainage Area 4 - This 0.65-acre area in the southern portion of the site consists
mainly of open space and woods. Runoff from this area flows directly into Wetland
EA1 (100 Series) (Design Point 4).

Figure 3 illustrates the existing drainage patterns on the Site. Table 2 below provides
a summary of the existing conditions hydrologic data.

Table 2:
Existing Conditions Hydrologic Data
Time of
Design Area Curve Concentration

Drainage Area Discharge Location Point (acres) Number (min)

1 Wetland ST-10 (100 Series) 1 1.55 67 8.5

2 Wetland ST-149.3 3 7.28 75 9.2

3 Wetland EA1 (100 Series) 3 3.19 62 14.8

4 Wetland EA1 (100 Series) 4 0.65 81 5.0

______________________________________________________________|
Proposed Drainage Conditions
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Figure 4 illustrates the proposed “post construction” drainage conditions for the
project. As shown, the Site will be divided into nine (9) drainage areas that discharge
treated stormwater to the three existing Design Points. Existing drainage and
grading patterns were maintained to the maximum extent possible. Stormwater
management techniques have been incorporated into the design. These BMPs are
focused on decentralizing stormwater management and reduce peak runoff rates,
maximize groundwater recharge and treat for water quality. The following is a
summary of each drainage area.

Drainage Area 1 - This 1.34-acre area in the northern portion of the site consists of an
undeveloped wooded area. It will generally remain in its existing condition. Runoff
from this area flows directly to Wetland ST-10 (Design Point 1).

Drainage Area 2 - This 1.42-acre area in the northern portion of the site consists of a
portion of the paved parking area for the station, some undeveloped wooded area,
and Bioretention Basin 1 to the north of the parking. Runoff from this area sheet
flows across the parking area and is then carried via a grassed channel to
Bioretention Basin 1, which discharges to Wetland ST-10 (Design Point 1).
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Drainage Area 3 - This 2.10-acre area in the central portion of the site consists of the
eastern portion of the paved parking area for the station, some undeveloped wooded
area, and some ancillary landscape areas. Runoff from the parking area will sheet
flow into deep sump hooded catch basins and travel through the closed drainage
system passing through a oil/ grit separator prior to discharging to a sediment
forebay, and terminating in Infiltration Basin 2. Basin 2 discharges to Wetland EA1
(Design Point 3).

Drainage Area 4 - This 0.13-acre area in the central portion of the site consists of
paved access drive for the station parking, some ancillary landscape areas and
Infiltration Basin 2. Runoff from the access drive will flow into a deep sump hooded
catch basin and travel through the closed drainage system passing through a oil/ grit
separator prior to discharging to a sediment forebay, and terminating in Infiltration
Basin 2, which discharges to the rail swale to Wetland EA1 (Design Point 3).

Drainage Area 5 - This 0.30-acre area in the southeastern portion of the site consists
of a paved access drive for the station parking and some ancillary landscape area.
Runoff from this area sheet flows to a deep sump hooded catch basin and travels
through the closed drainage system prior to discharging to a sediment forebay and
terminating in Infiltration Basin 3, which discharges through a closed drainage
system to Wetland EA1 (Design Point 3).

Drainage Area 6 - This 1.26-acre area in the south portion of the site consists of a
paved exit drive for the station parking, some ancillary landscape area, and
Infiltration Basin 4. Runoff from this area flows to a deep sump hooded catch basin
and travels through the closed drainage system prior to discharging to a sediment
forebay and terminating in Infiltration Basin 4, which discharges to the rail swale to
Wetland EA1 (Design Point 3).

Drainage Area 7 - This 2.80-acre area in the central portion of the site consists of the
western portion of the paved parking area for the station, some undeveloped
wooded area, and some ancillary landscape areas. Wetland 149.3 will be filled and
replicated at an offsite location. Runoff from the parking area will sheet flow into
deep sump hooded catch basins and travel through the closed drainage system
passing through a oil/ grit separator prior to discharging to a sediment forebay, and
terminating in Infiltration Basin 5, which discharges directly to Wetland EA1 (Design
Point 3).

Drainage Area 8 - This 0.55-acre area in the southern portion of the site consists of
landscape area and some undeveloped wooded areas. Runoff from this area flows
directly to Wetland EA1 (Design Point 4).

Drainage Area 9 - This 1.49-acre area in the southern portion of the site consists of
landscape area, existing leaching basin, and Infiltration Basin 5. Runoff from this
area flows directly to Infiltration Basin 5, which discharges directly to Wetland EA1
(Design Point 3).
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Table 3 below provides a summary of the proposed conditions hydrologic data.

Table 3:
Proposed Conditions Hydrologic Data
Time of
Design Area Curve Concentration
Drainage Area Discharge Location Point (acres) Number (min)
1 Wetland ST-10 1 1.34 70 14.6
2 Wetland ST-10 1 1.42 75 15.0
3A Wetland EA1 3 1.50 78 16.8
3B Wetland EA1 3 0.60 98 5.0
4 Wetland EA1 3 0.13 82 5.0
5 Wetland EA1 3 0.30 92 5.0
6 Wetland EA1 3 1.26 77 5.0
7 Wetland EA1 3 2.80 95 5.0
8 Wetland EA1 4 0.55 81 6.7
9 Wetland EA1 3 1.49 68 7.3

Integrated into the site design is a comprehensive stormwater management system
that has been developed in accordance with the Massachusetts Stormwater
Handbook. Because the Project is located within an area of rapid infiltration and is
considered a LUHPPL, the proposed stormwater management system has been
designed to treat the one inch Water Quality Volume and provide 44% Total
Suspended Solids (TSS) pretreatment prior to infiltration.

Environmentally Sensitive and Low Impact
Development (LID) Techniques
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Low Impact Development (LID) techniques and stormwater Best Management
Practices (BMPs) implemented into the site design include:

* Infiltration basins

* Bioretention basin

*  Minimal disturbance to existing trees and vegetation

* Grassed swales

* Oil/grit separator

» Light colored pavement sidewalks

In general stormwater runoff from the northern portion of the site sheet flows off of
the impervious surface and is conveyed via a grassed swale to a Bioretention basin.
Stormwater runoff from the southern portion of the site is collected in deep sump
hooded catch basins and travels through the closed drainage system and passes
through an oil/ grit separator prior to discharging to the sediment forebays, and
terminating at the infiltration basins. Wooded areas in the northern portion of the
property are to be maintained in their existing conditions as much as possible.
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Hydraulic Analysis
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The closed drainage system was designed for the 25-year storm event, in accordance
with the Massachusetts Bay Transportation Authority, Railroad Operations,
Commuter Rail Design Standards Manual, Volume 1.

Drainage pipes were sized using Manning’s Equation for full-flow capacity and the
Rational Method. Pipe sizing calculations are included in Appendix A of this
Stormwater Report.
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Regulatory Compliance

Massachusetts Department of Environmental
Protection (DEP) - Stormwater Management

Standards

As demonstrated below, the proposed Project fully complies with the DEP
Stormwater Management Standards at 310 CMR 10.05.

Standard 1: No New Untreated Discharges or Erosion to

Wetlands

The Project has been designed to fully comply with Standard 1.

The Best Management Practices (BMPs) included in the proposed stormwater
management system have been designed in accordance with the Massachusetts
Stormwater Handbook. Supporting information and computations demonstrating
that no new untreated discharges will result from the Project are presented through
compliance with Standards 4 through 6.

All proposed Project stormwater outlets and conveyances have been designed to not
cause erosion or scour to wetlands or receiving waters. Outlets from closed drainage
systems have been designed with flared end sections and stone protection to
dissipate discharge velocities. Overflows from BMP’s that impound stormwater have
been designed with stone to protect down gradient areas from erosion.

Computations and supporting information for the sizing and selection of materials
used to protect from scour and erosion are included in Appendix A.

Standard 2: Peak Rate Attenuation
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The Project has been designed to fully comply with Standard 2.

The rainfall-runoff response of the Site under existing and proposed conditions was
analyzed for storm events with recurrence intervals of 2, 10, and 100-years. The
results of the analysis, as summarized in Table 4 below, indicate that there is no
increase in peak discharge rates between the existing and proposed conditions.

Computations and supporting information regarding the hydrologic modeling are
included in Appendix B.
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Table 4:

Peak Discharge Rates (cfs*)
Design Point 2-year 10-year 100-year
Design Point 1: Wetland ST-10
Existing 1.14 2.60 5.48
Proposed 1.03 2.16 434

Design Point 3: Wetland EA1
Existing 117 3.28 8.97
Proposed 0.76 2.77 7.78

Design Point 4: Wetland EA1
Existing 1.28 2.18 3.75
Proposed 1.03 1.76 3.01

* cubic feet per second

Standard 3: Stormwater Recharge

The Project has been designed to fully comply with Standard 3.

In accordance with the Stormwater Handbook, the Required Recharge Volume for
the Project is 6,926 cubic feet.

Recharge of stormwater has been provided through the use of infiltration basins
which have been sized using the static method. Each infiltration BMP has been
designed to drain completely within 72 hours. Table 5 below provides a summary of
the proposed infiltration BMPs utilized for the Project.

Table 5
Summary of Recharge Calculations
Infiltration BUIP Provided Recharge Volume (cubic feet)
Bioretention Basin 1 7,829
Infiltration Basin 3 947
Infiltration Basin 4 5,356
Infiltration Basin 5 10,896
Total Provided Recharge 25,028
Total Required Recharge 6,926

A Geotechnical Report that describes subsurface soil conditions is included as an
appendix to this report.

Standard 4: Water Quality

The Project has been designed to fully comply with Standard 4.
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The proposed stormwater management system implements a treatment train of
BMPs that has been designed to provide a minimum of 80% TSS removal for
stormwater runoff from all proposed impervious surfaces as well as 44%
pretreatment prior to infiltration BMPs.

Computations and supporting information are included in Appendix D.

Standard 5: Land Uses with Higher Potential Pollutant

Loads (LUHPPLs)

The site is considered a LUHPPL as defined in 3.10 CMR 10.04 and 314 CMR 9.02
because it is a parking lot with a high-intensity use (1,000 vehicle trips per day or
more). Therefore has been designed with suitable BMPs sized to treat the 1-inch
Water Quality Volume and provide the pretreatment requirement of 44% TSS
removal prior to infiltration. Proposed source controls and pollution prevention
measures will be identified in the Long-Term Pollution Prevention Plan.

For computations and supporting information regarding the sizing of BMPs suitable
for treatment of runoff from LUHPPLs, see Appendix D.

Standard 6: Critical Areas

The Project will not discharge stormwater near or to a critical area.

Standard 7: Redevelopments and Other Projects Subject
to the Standards only to the Maximum Extent Practicable

The Project is a redevelopment, but has still been designed to fully comply with all
ten of the Stormwater Management Standards.

Refer directly to each Standard for applicable computations and supporting
information demonstrating compliance with each.

Standard 8: Construction Period Pollution Prevention
and Erosion and Sedimentation Controls
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The Project would disturb approximately 9.0 acres of land and is therefore required
to obtain coverage under the Environmental Protection Agency (EPA) National
Pollutant Discharge Elimination System (NPDES) Construction General Permit
(CGP). As required under this permit, a Stormwater Pollution Prevention Plan
(SWPPP) would be developed and a Notice of Intent for the CGP would be
submitted by the contractor and owner at least 14 days before land disturbance
begins. Recommended construction period pollution prevention and erosion and
sedimentation controls were discussed in the DEIR/S. Appropriate controls will be
prepared and implemented by the contractor and MassDOT (MBTA) during
construction in accordance with the final design and NPDES SWPPP.
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Standard 9: Operation and Maintenance Plan

In compliance with Standard 9, a Post Construction Stormwater Operation and
Maintenance (O&M) Plan will be developed by the MBTA during final design for the
Project.

Standard 10: Prohibition of lllicit Discharges

The site was previously undeveloped and no sanitary sewer or storm drainage
infrastructure is known to exist on the site. The design plans submitted with this
report have been designed in full compliance with current standards. The Long-Term
Pollution Prevention Plan will include measures to prevent illicit discharges.
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Standard 1 Computations and

Supporting Information
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Stone Outlet Protection
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@ Computations

Sheet 1 of 6
Project #: 10111
Project: North Easton Station - SCR
Location: Stoughton, MA
Calculated by: CWF Date: April 23, 2012
Checked by: VHB Date:
Title: Riprap Outlet Protection Sizing

Sources: Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas
Massachusetts Department of Environmental Protection - Reprinted 2003 (pp. 118-120)
Erosion and Sediment Control Handbook - Third Edition 1992 (Chapter 3.18)
Virginia Department of Conservation and Recreation (DCR)
Attachments: Virginia DCR Erosion and Sediment Control Handbook Plate 3.18-3
Apron Length
Apron Width @ | Apron Width @
Outlet End

|

| Apron Depth

Apron Width at Outlet: Width = 3 x pipe dia. (or width of channel)

Apron Length:

Length = From Virginia DCR Handbook - Plate 3.18-3
Length = From Virginia DCR Handbook - Plate 3.18-4

if Tw depth is < 1/2 dia.
if Tw dwpth is >= 1/2 dia.

Apron Width at End:

Rock Riprap:

Apron Depth:

Design Element

Design Storm (yr):
Defined Channel (yes/no)
Pipe Dia (D), in

Tail Water (Tw), ft

Flow (Q), cfs

Apron Width (outlet), ft
Apron Length, ft
Apron Width (end), ft
Median Stone Dia., ft
Median Stone Dia., in
Largest Stone Dia., ft
Largest Stone Dia., in
Apron Depth, ft

Apron Depth, in

Width = dia. + apron length
Width = dia. + 0.4 x apron length

if Tw depth is < 1/2 dia.
if Tw dwpth is >=1/2 dia.

or apron width = channel width if a well defined channel exists
Median Diameter (dsg) = From Virginia DCR Handbook - Plate 3.18-3 or 4

Largest stone dia = 1.5 x dg
6" or 1.5 x largest stone dia

Outlet Description

FES A2

25
no
12
Tw < 0.5D during low tide

1.3
3
10
11
0.50
6
0.75
9
1
14
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@ Computations

Sheet 2 of 6
Project #: 10111
Project: North Easton Station - SCR
Location: Stoughton, MA
Calculated by: CWF Date: April 23, 2012
Checked by: VHB Date:
Title: Riprap Outlet Protection Sizing

Sources: Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas
Massachusetts Department of Environmental Protection - Reprinted 2003 (pp. 118-120)
Erosion and Sediment Control Handbook - Third Edition 1992 (Chapter 3.18)
Virginia Department of Conservation and Recreation (DCR)
Attachments: Virginia DCR Erosion and Sediment Control Handbook Plate 3.18-3
Apron Length
Apron Width @ | Apron Width @
Outlet End

|

| Apron Depth

Apron Width at Outlet: Width = 3 x pipe dia. (or width of channel)

Apron Length:

Length = From Virginia DCR Handbook - Plate 3.18-3
Length = From Virginia DCR Handbook - Plate 3.18-4

if Tw depth is < 1/2 dia.
if Tw dwpth is >= 1/2 dia.

Apron Width at End:

Rock Riprap:

Apron Depth:

Design Element

Design Storm (yr):
Defined Channel (yes/no)
Pipe Dia (D), in

Tail Water (Tw), ft

Flow (Q), cfs

Apron Width (outlet), ft
Apron Length, ft
Apron Width (end), ft
Median Stone Dia., ft
Median Stone Dia., in
Largest Stone Dia., ft
Largest Stone Dia., in
Apron Depth, ft

Apron Depth, in

Width = dia. + apron length
Width = dia. + 0.4 x apron length

if Tw depth is < 1/2 dia.
if Tw dwpth is >=1/2 dia.

or apron width = channel width if a well defined channel exists
Median Diameter (dsg) = From Virginia DCR Handbook - Plate 3.18-3 or 4

Largest stone dia = 1.5 x dg
6" or 1.5 x largest stone dia

Outlet Description

FES B8

25
no
15
Tw < 0.5D during low tide

5.8
4
10
11
0.50
6
0.75
9
1
14
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@ Computations

Sheet 3 of 6
Project #: 10111
Project: North Easton Station - SCR
Location: Stoughton, MA
Calculated by: CWF Date: April 23, 2012
Checked by: VHB Date:
Title: Riprap Outlet Protection Sizing

Sources: Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas
Massachusetts Department of Environmental Protection - Reprinted 2003 (pp. 118-120)
Erosion and Sediment Control Handbook - Third Edition 1992 (Chapter 3.18)
Virginia Department of Conservation and Recreation (DCR)
Attachments: Virginia DCR Erosion and Sediment Control Handbook Plate 3.18-3
Apron Length
Apron Width @ | Apron Width @
Outlet End

|

| Apron Depth

Apron Width at Outlet: Width = 3 x pipe dia. (or width of channel)

Apron Length:

Length = From Virginia DCR Handbook - Plate 3.18-3
Length = From Virginia DCR Handbook - Plate 3.18-4

if Tw depth is < 1/2 dia.
if Tw dwpth is >= 1/2 dia.

Apron Width at End:

Rock Riprap:

Apron Depth:

Design Element

Design Storm (yr):
Defined Channel (yes/no)
Pipe Dia (D), in

Tail Water (Tw), ft

Flow (Q), cfs

Apron Width (outlet), ft
Apron Length, ft
Apron Width (end), ft
Median Stone Dia., ft
Median Stone Dia., in
Largest Stone Dia., ft
Largest Stone Dia., in
Apron Depth, ft

Apron Depth, in

Width = dia. + apron length
Width = dia. + 0.4 x apron length

if Tw depth is < 1/2 dia.
if Tw dwpth is >=1/2 dia.

or apron width = channel width if a well defined channel exists
Median Diameter (dsg) = From Virginia DCR Handbook - Plate 3.18-3 or 4

Largest stone dia = 1.5 x dg
6" or 1.5 x largest stone dia

Outlet Description

FES C10

25
no
21
Tw < 0.5D during low tide

11.7
5
10
12
0.50
6
0.75
9
1
14
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@ Computations

Sheet 4 of 6
Project #: 10111
Project: North Easton Station - SCR
Location: Stoughton, MA
Calculated by: CWF Date: April 23, 2012
Checked by: VHB Date:
Title: Riprap Outlet Protection Sizing

Sources: Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas
Massachusetts Department of Environmental Protection - Reprinted 2003 (pp. 118-120)
Erosion and Sediment Control Handbook - Third Edition 1992 (Chapter 3.18)
Virginia Department of Conservation and Recreation (DCR)
Attachments: Virginia DCR Erosion and Sediment Control Handbook Plate 3.18-3
Apron Length
Apron Width @ | Apron Width @
Outlet End

|

| Apron Depth

Apron Width at Outlet: Width = 3 x pipe dia. (or width of channel)

Apron Length:

Length = From Virginia DCR Handbook - Plate 3.18-3
Length = From Virginia DCR Handbook - Plate 3.18-4

if Tw depth is < 1/2 dia.
if Tw dwpth is >= 1/2 dia.

Apron Width at End:

Rock Riprap:

Apron Depth:

Design Element

Design Storm (yr):
Defined Channel (yes/no)
Pipe Dia (D), in

Tail Water (Tw), ft

Flow (Q), cfs

Apron Width (outlet), ft
Apron Length, ft
Apron Width (end), ft
Median Stone Dia., ft
Median Stone Dia., in
Largest Stone Dia., ft
Largest Stone Dia., in
Apron Depth, ft

Apron Depth, in

Width = dia. + apron length
Width = dia. + 0.4 x apron length

if Tw depth is < 1/2 dia.
if Tw dwpth is >=1/2 dia.

or apron width = channel width if a well defined channel exists
Median Diameter (dsg) = From Virginia DCR Handbook - Plate 3.18-3 or 4

Largest stone dia = 1.5 x dg
6" or 1.5 x largest stone dia

Outlet Description

FES D2

25
no
12
Tw < 0.5D during low tide

3.7
3
10
11
0.50
6
0.75
9
1
14
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@ Computations

Sheet 5 of 6
Project #: 10111
Project: North Easton Station - SCR
Location: Stoughton, MA
Calculated by: CWF Date: April 23, 2012
Checked by: VHB Date:
Title: Riprap Outlet Protection Sizing

Sources: Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas
Massachusetts Department of Environmental Protection - Reprinted 2003 (pp. 118-120)
Erosion and Sediment Control Handbook - Third Edition 1992 (Chapter 3.18)
Virginia Department of Conservation and Recreation (DCR)
Attachments: Virginia DCR Erosion and Sediment Control Handbook Plate 3.18-3
Apron Length
Apron Width @ | Apron Width @
Outlet End

|

| Apron Depth

Apron Width at Outlet: Width = 3 x pipe dia. (or width of channel)

Apron Length:

Length = From Virginia DCR Handbook - Plate 3.18-3
Length = From Virginia DCR Handbook - Plate 3.18-4

if Tw depth is < 1/2 dia.
if Tw dwpth is >= 1/2 dia.

Apron Width at End:

Rock Riprap:

Apron Depth:

Design Element

Design Storm (yr):
Defined Channel (yes/no)
Pipe Dia (D), in

Tail Water (Tw), ft

Flow (Q), cfs

Apron Width (outlet), ft
Apron Length, ft
Apron Width (end), ft
Median Stone Dia., ft
Median Stone Dia., in
Largest Stone Dia., ft
Largest Stone Dia., in
Apron Depth, ft

Apron Depth, in

Width = dia. + apron length
Width = dia. + 0.4 x apron length

if Tw depth is < 1/2 dia.
if Tw dwpth is >=1/2 dia.

or apron width = channel width if a well defined channel exists
Median Diameter (dsg) = From Virginia DCR Handbook - Plate 3.18-3 or 4

Largest stone dia = 1.5 x dg
6" or 1.5 x largest stone dia

Outlet Description

FES E2

25
no
12
Tw < 0.5D during low tide

0.7
3
10
11
0.50
6
0.75
9
1
14
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@ Computations

Sheet 6 of 6
Project #: 10111
Project: North Easton Station - SCR
Location: Stoughton, MA
Calculated by: CWF Date: April 23, 2012
Checked by: VHB Date:
Title: Riprap Outlet Protection Sizing

Sources: Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas
Massachusetts Department of Environmental Protection - Reprinted 2003 (pp. 118-120)
Erosion and Sediment Control Handbook - Third Edition 1992 (Chapter 3.18)
Virginia Department of Conservation and Recreation (DCR)
Attachments: Virginia DCR Erosion and Sediment Control Handbook Plate 3.18-3
Apron Length
Apron Width @ | Apron Width @
Outlet End

|

| Apron Depth

Apron Width at Outlet: Width = 3 x pipe dia. (or width of channel)

Apron Length:

Length = From Virginia DCR Handbook - Plate 3.18-3
Length = From Virginia DCR Handbook - Plate 3.18-4

if Tw depth is < 1/2 dia.
if Tw dwpth is >= 1/2 dia.

Apron Width at End:

Rock Riprap:

Apron Depth:

Design Element

Design Storm (yr):
Defined Channel (yes/no)
Pipe Dia (D), in

Tail Water (Tw), ft

Flow (Q), cfs

Apron Width (outlet), ft
Apron Length, ft
Apron Width (end), ft
Median Stone Dia., ft
Median Stone Dia., in
Largest Stone Dia., ft
Largest Stone Dia., in
Apron Depth, ft

Apron Depth, in

Width = dia. + apron length
Width = dia. + 0.4 x apron length

if Tw depth is < 1/2 dia.
if Tw dwpth is >=1/2 dia.

or apron width = channel width if a well defined channel exists
Median Diameter (dsg) = From Virginia DCR Handbook - Plate 3.18-3 or 4

Largest stone dia = 1.5 x dg
6" or 1.5 x largest stone dia

Outlet Description

FES F2

25
no
12
Tw < 0.5D during low tide

15
3
10
11
0.50
6
0.75
9
1
14
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Storm Drainage Computations

Vanasse Hangen Brustlin, Inc.
Transportation

Land Development Name: MBTA SOUTH COAST RAIL STATION DESIGN Proj. No.: 10111.00 Design Parameters:
Environmental Services Easton, MA Date: 2/21/2012 25 Year Storm ‘ Boston, MA j IDF Curve
101 Walnut St., Watertown, MA 02471 Client: MBTA Computed by: zZY
(617) 924-1770 Checked by: VHB Ke= 0.5
LOCATION AREA C CxA SUM FLOW TIME (MIN) i* DESIGN CAPACITY PROFILE
DESCRIPTION FROM TO (AC.) CxA PIPE CONC Q \Y n PIPE SLOPE Q full V full LENGTH FALL RIM INV INV W.S.E. |Freeboard
TIME cfs fps SIZE ft"3/s ft/s ft ft UPPER | LOWER ft ft
CB Al FES A2 0.30 0.71 0.21 0.21 0.40 5.0 6.0 1.3 5.3 0.013 12 0.0317 6.3 8.1 126 4.00 171.0 167.0 163.0 166.7 4.3
CBB1 DMH B5 1.00 0.36 0.36 0.36 0.74 5.0 6.0 2.2 4.1 0.013 12 0.0105 3.7 4.6 181 1.90 166.0 162.0 160.1 161.8 4.2
CB B2 DMH B5 0.72 0.49 0.36 0.36 0.66 5.0 6.0 2.1 4.2 0.013 12 0.0114 3.8 4.9 166 1.90 166.0 162.0 160.1 161.8 4.2
DMH B5 DMH B6 0.72 0.45 5.0 6.0 4.3 4.9 0.013 15 0.0103 6.6 5.3 131 1.35 165.5 159.85 158.5 159.6 5.9
CB B3 DMH B6 0.40 0.42 0.17 0.17 0.05 5.0 6.0 1.0 7.9 0.013 12 0.1556 14.1 17.9 23 3.50 167.0 163.0 159.5 162.2 4.8
DMH B6 DMH B7 0.89 0.22 5.0 6.0 5.3 5.1 0.013 15 0.0091 6.2 5.0 66 0.60 166.3 158.4 157.8 158.1 8.2
CB B4 DMH B7 0.13 0.66 0.08 0.08 0.14 5.0 6.0 0.5 2.6 0.013 12 0.0095 35 4.4 21 0.20 166.0 158.0 157.8 157.9 8.1
DMH B7 FES B8 0.97 0.25 5.0 6.0 5.8 5.2 0.013 15 0.0091 6.2 5.0 77 0.70 164.0 157.7 157.0 157.4 6.6
CBC1 DMH C5 0.86 0.76 0.66 0.66 0.54 5.0 6.0 3.9 5.6 0.013 12 0.0139 4.2 5.3 180 2.50 160.0 156.0 153.5 155.6 4.4
CBC2 DMH C5 0.83 0.90 0.75 0.75 0.03 5.0 6.0 45 6.5 0.013 12 0.0200 5.0 6.4 10 0.20 160.0 156.00 155.8 155.5 45
CB2A DMH C5 0.40 0.90 0.36 0.36 0.22 5.0 6.0 2.2 6.5 0.013 12 0.0368 6.8 8.7 87 3.20 163.0 159.0 155.8 158.5 45
DMH C5 DMH C6 1.40 0.61 5.0 6.0 8.4 4.8 0.013 21 0.0065 12.8 5.3 177 1.15 160.4 152.75 151.6 15215 7.9
CBC3 DMH C6 0.69 0.79 0.55 0.55 0.03 5.0 6.0 3.3 5.8 0.013 12 0.0200 5.0 6.4 10 0.20 160.1 153.8 153.6 153.4 6.7
DMH C6 DMH C7 1.95 0.85 5.0 6.0 11.7 5.9 0.013 21 0.0083 14.5 6.0 300 2.50 160.4 151.5 149.0 151.1 9.3
DMH C7 DMH C8 1.95 0.23 5.0 6.0 11.7 5.9 0.013 21 0.0084 14.6 6.0 83 0.70 154.0 148.9 148.2 148.5 515
DMH C8 DMH C9 1.95 0.53 5.0 6.0 11.7 5.5 0.013 21 0.0068 13.0 5.4 177 1.20 153.0 148.1 146.9 147.7 5.3
DMH C9 FES C10 1.95 0.19 5.0 6.0 11.7 5.7 0.013 21 0.0076 13.8 5.7 66 0.50 150.0 146.8 146.3 146.4 3.6
CB D1 FES D2 0.90 0.68 0.61 0.61 0.10 5.0 6.0 3.7 7.4 0.013 12 0.0364 6.8 8.7 44 1.60 158.0 155.6 154.0 154.9 3.1
CBEl HW E2 0.00 0.00 0.19 5.0 6.0 0.7 3.8 0.013 12 0.0227 5.4 6.8 44 1.00 162.4 155.0 154.0 154.8 7.6
CBF1 FES F2 0.00 0.00 0.15 5.0 6.0 15 4.7 0.013 12 0.0205 5.1 6.5 44 0.90 160.9 153.4 152.5 153.1 7.8
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Appendix B
Standard 2 Computations and
Supporting Information

Rainfall volumes used for this analysis were based on the Natural Resources
Conservation Service (NRCS) Type III, 24-hour storm event for Norfolk County.
Runoff coefficients for the existing and proposed conditions, as previously shown in
Tables 1 and 2 respectively, were determined using NRCS Technical Release 55 (TR-
55) methodology as provided in HydroCAD. The HydroCAD model is based on the
NRCS Technical Release 20 (TR-20) Model for Project Formulation Hydrology.
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
3.050 36 Woods, Fair, HSG A (1S, 2S, 3S)
0.780 49 50-75% Grass cover, Fair, HSG A (3S)
0.160 68 <50% Grass cover, Poor, HSG A (2S)
0.370 72 Dirt roads, HSG A (2S)
1.491 73 Woods, Fair, HSG C (1S, 2S, 3S, 4S)
1.097 79 50-75% Grass cover, Fair, HSG C (3S, 4S)
1.143 79 Woods, Fair, HSG D (1S, 2S, 3S, 4S)
0.359 84 50-75% Grass cover, Fair, HSG D (3S, 4S)
0.320 86 <50% Grass cover, Poor, HSG C (2S)
0.880 87 Dirt roads, HSG C (2S)
0.160 89 Dirt roads, HSG D (1S)
0.070 89 Gravel roads, HSG C (3S)
0.050 91 Gravel roads, HSG D (3S)
1.010 98 Paved parking, HSG A (2S)
1.730 98 Paved parking, HSG C (2S)

12.670 4l TOTAL AREA
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North Easton-EX Type Ill 24-hr 2-Year Rainfall=3.40"
Prepared by VHB Printed 6/4/2012
HydroCAD® 10.00 s/n 01234 © 2011 HydroCAD Software Solutions LLC Page 3

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: EX-1 Runoff Area=1.550 ac 0.00% Impervious Runoff Depth>0.79"
Flow Length=350" Tc=8.5 min CN=67 Runoff=1.14 cfs 0.102 af

Subcatchment2S: EX-2 Runoff Area=7.280 ac 37.64% Impervious Runoff Depth>1.23"
Flow Length=514"' Tc=9.2 min CN=75 Runoff=9.07 cfs 0.745 af

Subcatchment3S: EX-3 Runoff Area=3.190 ac 0.00% Impervious Runoff Depth>0.57"
Flow Length=885" Tc=14.8 min CN=62 Runoff=1.17 cfs 0.151 af

Subcatchment4S: EX-4 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>1.63"
Tc=5.0 min CN=81 Runoff=1.28 cfs 0.088 af

Pond 1P: Wetland ST-149.3 Peak Elev=155.62' Storage=32,467 cf Inflow=9.07 cfs 0.745 af
Outflow=0.00 cfs 0.000 af

Link DP1: Wetland ST-10 Inflow=1.14 cfs 0.102 af
Primary=1.14 cfs 0.102 af

Link DP3: Wetland EA1 (culvert) Inflow=1.17 cfs 0.151 af
Primary=1.17 cfs 0.151 af

Link DP4: Wetland EA1 Inflow=1.28 cfs 0.088 af
Primary=1.28 cfs 0.088 af

Total Runoff Area =12.670 ac Runoff Volume = 1.086 af Average Runoff Depth = 1.03"
78.37% Pervious =9.930 ac  21.63% Impervious = 2.740 ac
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North Easton-EX Type Ill 24-hr 2-Year Rainfall=3.40"
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Summary for Subcatchment 1S: EX-1

Runoff = 114 cfs @ 12.14 hrs, Volume= 0.102 af, Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.410 36 Woods, Fair, HSG A
0.320 73 Woods, Fair, HSG C
0.660 79 Woods, Fair, HSG D
0.160 89 Dirtroads, HSG D

1.550 67 Weighted Average
1.550 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.3 50 0.1600 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
3.2 300 0.1000 1.58 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

8.5 350 Total
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North Easton-EX Type Ill 24-hr 2-Year Rainfall=3.40"
Prepared by VHB Printed 6/4/2012
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Summary for Subcatchment 2S: EX-2

Runoff = 9.07 cfs @ 12.14 hrs, Volume= 0.745 af, Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
1.920 36 Woods, Fair, HSG A
0.820 73  Woods, Fair, HSG C
0.070 79 Woods, Fair, HSG D
1.010 98 Paved parking, HSG A
1.730 98 Paved parking, HSG C
0.160 68 <50% Grass cover, Poor, HSG A
0.320 86 <50% Grass cover, Poor, HSG C
0.370 72 Dirtroads, HSG A
0.880 87 Dirtroads, HSG C

7.280 75 Weighted Average

4.540 62.36% Pervious Area
2.740 37.64% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.2 37 0.0600 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.5 14 0.0600 0.43 Sheet Flow,
Fallow n=0.050 P2=3.28"
0.4 60 0.0600 2.45 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.4 105 0.0600 4.97 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.5 139 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.4 92 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 67 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.2 514 Total
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Summary for Subcatchment 3S: EX-3

Runoff = 1.17 cfs @ 12.26 hrs, Volume= 0.151 af, Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.780 49 50-75% Grass cover, Fair, HSG A
0.990 79 50-75% Grass cover, Fair, HSG C
0.160 84 50-75% Grass cover, Fair, HSG D
0.720 36 Woods, Fair, HSG A
0.350 73  Woods, Fair, HSG C
0.070 79 Woods, Fair, HSG D
0.070 89 Gravel roads, HSG C
0.050 91 Gravel roads, HSG D

3.190 62 Weighted Average

3.190 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
55 35 0.0700 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.1 16 0.1250 2.01 Sheet Flow,
Smooth surfaces n=0.011 P2=3.28"
1.6 443 0.0540 4.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 36 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.4 100 0.0300 1.21 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.1 22 0.4500 4.70 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.0 93 0.0540 1.63 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
4.9 140 0.0360 0.47 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

14.8 885 Total
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Summary for Subcatchment 4S: EX-4

Runoff = 1.28 cfs @ 12.08 hrs, Volume= 0.088 af, Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.107 79 50-75% Grass cover, Fair, HSG C
0.199 84 50-75% Grass cover, Fair, HSG D
0.001 73  Woods, Fair, HSG C
0.343 79 Woods, Fair, HSG D
0.650 81 Weighted Average
0.650 100.00% Pervious Area

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

5.0 Direct Entry,
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Summary for Pond 1P: Wetland ST-149.3

Inflow Area = 7.280 ac, 37.64% Impervious, Inflow Depth > 1.23" for 2-Year event
Inflow = 9.07 cfs @ 12.14 hrs, Volume= 0.745 af

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 155.62' @ 24.00 hrs Surf.Area= 21,770 sf Storage= 32,467 cf

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

Volume Invert Avail.Storage Storage Description
#1 151.00' 62,400 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
151.00 1,145 145.0 0 0 1,145
152.00 1,956 207.0 1,533 1,533 2,891
153.00 3,501 290.0 2,691 4,224 6,183
154.00 6,555 401.0 4,949 9,173 12,296
155.00 16,956 686.0 11,351 20,524 36,955
156.00 25,041 784.0 20,868 41,391 48,442
156.40 30,828 976.0 11,154 52,545 75,335
156.70 34,911 1,014.0 9,855 62,400 81,360
Device Routing Invert Outlet Devices
#1  Primary 156.20' 10.0' long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=151.00" (Free Discharge)
1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Link DP1: Wetland ST-10

Inflow Area = 1.550 ac, 0.00% Impervious, Inflow Depth > 0.79" for 2-Year event
Inflow = 1.14 cfs @ 12.14 hrs, Volume= 0.102 af
Primary = 1.14 cfs @ 12.14 hrs, Volume= 0.102 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP3: Wetland EA1 (culvert)

Inflow Area = 10.470 ac, 26.17% Impervious, Inflow Depth > 0.17" for 2-Year event
Inflow = 117 cfs @ 12.26 hrs, Volume= 0.151 af
Primary = 1.17 cfs @ 12.26 hrs, Volume= 0.151 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP4: Wetland EA1

Inflow Area = 0.650 ac, 0.00% Impervious, Inflow Depth > 1.63" for 2-Year event
Inflow = 1.28 cfs @ 12.08 hrs, Volume= 0.088 af
Primary = 1.28 cfs @ 12.08 hrs, Volume= 0.088 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: EX-1 Runoff Area=1.550 ac 0.00% Impervious Runoff Depth>1.63"
Flow Length=350" Tc=8.5 min CN=67 Runoff=2.60 cfs 0.210 af

Subcatchment2S: EX-2 Runoff Area=7.280 ac 37.64% Impervious Runoff Depth>2.24"
Flow Length=514" Tc=9.2 min CN=75 Runoff=17.10 cfs 1.361 af

Subcatchment3S: EX-3 Runoff Area=3.190 ac 0.00% Impervious Runoff Depth>1.28"
Flow Length=885" Tc=14.8 min CN=62 Runoff=3.28 cfs 0.341 af

Subcatchment4S: EX-4 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>2.76"
Tc=5.0 min CN=81 Runoff=2.18 cfs 0.150 af

Pond 1P: Wetland ST-149.3 Peak Elev=156.28"' Storage=48,827 cf Inflow=17.10 cfs 1.361 af
Outflow=0.51 cfs 0.257 af

Link DP1: Wetland ST-10 Inflow=2.60 cfs 0.210 af
Primary=2.60 cfs 0.210 af

Link DP3: Wetland EA1 (culvert) Inflow=3.28 cfs 0.598 af
Primary=3.28 cfs 0.598 af

Link DP4: Wetland EA1 Inflow=2.18 cfs 0.150 af
Primary=2.18 cfs 0.150 af

Total Runoff Area =12.670 ac Runoff Volume = 2.062 af Average Runoff Depth = 1.95"
78.37% Pervious =9.930 ac  21.63% Impervious = 2.740 ac
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Summary for Subcatchment 1S: EX-1

Runoff = 260cfs@ 12.13 hrs, Volume= 0.210 af, Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.410 36 Woods, Fair, HSG A
0.320 73 Woods, Fair, HSG C
0.660 79 Woods, Fair, HSG D
0.160 89 Dirtroads, HSG D

1.550 67 Weighted Average
1.550 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.3 50 0.1600 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
3.2 300 0.1000 1.58 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

8.5 350 Total
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Summary for Subcatchment 2S: EX-2

Runoff = 1710 cfs @ 12.13 hrs, Volume= 1.361 af, Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
1.920 36 Woods, Fair, HSG A
0.820 73  Woods, Fair, HSG C
0.070 79 Woods, Fair, HSG D
1.010 98 Paved parking, HSG A
1.730 98 Paved parking, HSG C
0.160 68 <50% Grass cover, Poor, HSG A
0.320 86 <50% Grass cover, Poor, HSG C
0.370 72 Dirtroads, HSG A
0.880 87 Dirtroads, HSG C

7.280 75 Weighted Average

4.540 62.36% Pervious Area
2.740 37.64% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.2 37 0.0600 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.5 14 0.0600 0.43 Sheet Flow,
Fallow n=0.050 P2=3.28"
0.4 60 0.0600 2.45 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.4 105 0.0600 4.97 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.5 139 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.4 92 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 67 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.2 514 Total
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Summary for Subcatchment 3S: EX-3

Runoff = 3.28 cfs @ 12.22 hrs, Volume= 0.341 af, Depth> 1.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.780 49 50-75% Grass cover, Fair, HSG A
0.990 79 50-75% Grass cover, Fair, HSG C
0.160 84 50-75% Grass cover, Fair, HSG D
0.720 36 Woods, Fair, HSG A
0.350 73  Woods, Fair, HSG C
0.070 79 Woods, Fair, HSG D
0.070 89 Gravel roads, HSG C
0.050 91 Gravel roads, HSG D

3.190 62 Weighted Average

3.190 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
55 35 0.0700 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.1 16 0.1250 2.01 Sheet Flow,
Smooth surfaces n=0.011 P2=3.28"
1.6 443 0.0540 4.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 36 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.4 100 0.0300 1.21 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.1 22 0.4500 4.70 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.0 93 0.0540 1.63 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
4.9 140 0.0360 0.47 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

14.8 885 Total
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Summary for Subcatchment 4S: EX-4

Runoff = 218 cfs @ 12.07 hrs, Volume= 0.150 af, Depth> 2.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.107 79 50-75% Grass cover, Fair, HSG C
0.199 84 50-75% Grass cover, Fair, HSG D
0.001 73  Woods, Fair, HSG C
0.343 79 Woods, Fair, HSG D
0.650 81 Weighted Average
0.650 100.00% Pervious Area

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

5.0 Direct Entry,
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Summary for Pond 1P: Wetland ST-149.3

Inflow Area = 7.280 ac, 37.64% Impervious, Inflow Depth > 2.24" for 10-Year event
Inflow = 1710 cfs @ 12.13 hrs, Volume= 1.361 af

Outflow = 0.51cfs @ 17.55 hrs, Volume= 0.257 af, Atten=97%, Lag= 324.8 min
Primary = 0.51cfs @ 17.55 hrs, Volume= 0.257 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 156.28' @ 17.55 hrs Surf.Area= 28,964 sf Storage= 48,827 cf

Plug-Flow detention time=481.8 min calculated for 0.257 af (19% of inflow)
Center-of-Mass det. time=339.3 min ( 1,178.4 - 839.1)

Volume Invert Avail.Storage Storage Description
#1 151.00' 62,400 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
151.00 1,145 145.0 0 0 1,145
152.00 1,956 207.0 1,533 1,533 2,891
153.00 3,501 290.0 2,691 4,224 6,183
154.00 6,555 401.0 4,949 9,173 12,296
155.00 16,956 686.0 11,351 20,524 36,955
156.00 25,041 784.0 20,868 41,391 48,442
156.40 30,828 976.0 11,154 52,545 75,335
156.70 34,911 1,014.0 9,855 62,400 81,360
Device Routing Invert Outlet Devices
#1  Primary 156.20' 10.0' long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.49 cfs @ 17.55 hrs HW=156.28" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 0.49 cfs @ 0.64 fps)
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Summary for Link DP1: Wetland ST-10

Inflow Area = 1.550 ac, 0.00% Impervious, Inflow Depth > 1.63" for 10-Year event
Inflow = 260cfs@ 12.13 hrs, Volume= 0.210 af
Primary = 260 cfs @ 12.13 hrs, Volume= 0.210 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP3: Wetland EA1 (culvert)

Inflow Area = 10.470 ac, 26.17% Impervious, Inflow Depth > 0.69" for 10-Year event
Inflow = 3.28 cfs @ 12.22 hrs, Volume= 0.598 af
Primary = 3.28 cfs @ 12.22 hrs, Volume= 0.598 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs



\\mabosdata\PROJECTS\10111.00\tech\FINAL_EIS EIR\Stormwater\Data\Stations\North Easton\HydroC

North Easton-EX Type Il 24-hr 10-Year Rainfall=4.75"
Prepared by VHB Printed 6/4/2012
HydroCAD® 10.00 s/n 01234 © 2011 HydroCAD Software Solutions LLC Page 20

Summary for Link DP4: Wetland EA1

Inflow Area = 0.650 ac, 0.00% Impervious, Inflow Depth > 2.76" for 10-Year event
Inflow = 218 cfs @ 12.07 hrs, Volume= 0.150 af
Primary = 218 cfs @ 12.07 hrs, Volume= 0.150 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: EX-1 Runoff Area=1.550 ac 0.00% Impervious Runoff Depth>3.30"
Flow Length=350" Tc=8.5 min CN=67 Runoff=5.48 cfs 0.426 af

Subcatchment2S: EX-2 Runoff Area=7.280 ac 37.64% Impervious Runoff Depth>4.14"
Flow Length=514" Tc=9.2 min CN=75 Runoff=31.74 cfs 2.513 af

Subcatchment3S: EX-3 Runoff Area=3.190 ac 0.00% Impervious Runoff Depth>2.79"
Flow Length=885" Tc=14.8 min CN=62 Runoff=7.77 cfs 0.742 af

Subcatchment4S: EX-4 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>4.80"
Tc=5.0 min CN=81 Runoff=3.75 cfs 0.260 af

Pond 1P: Wetland ST-149.3 Peak Elev=156.57" Storage=57,956 cf Inflow=31.74 cfs 2.513 af
Outflow=5.57 cfs 1.397 af

Link DP1: Wetland ST-10 Inflow=5.48 cfs 0.426 af
Primary=5.48 cfs 0.426 af

Link DP3: Wetland EA1 (culvert) Inflow=8.97 cfs 2.139 af
Primary=8.97 cfs 2.139 af

Link DP4: Wetland EA1 Inflow=3.75 cfs 0.260 af
Primary=3.75 cfs 0.260 af

Total Runoff Area =12.670 ac Runoff Volume = 3.941 af Average Runoff Depth = 3.73"
78.37% Pervious =9.930 ac  21.63% Impervious = 2.740 ac
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Summary for Subcatchment 1S: EX-1

Runoff = 548 cfs @ 12.12 hrs, Volume= 0.426 af, Depth> 3.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.410 36 Woods, Fair, HSG A
0.320 73 Woods, Fair, HSG C
0.660 79 Woods, Fair, HSG D
0.160 89 Dirtroads, HSG D

1.550 67 Weighted Average
1.550 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.3 50 0.1600 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
3.2 300 0.1000 1.58 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

8.5 350 Total
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Summary for Subcatchment 2S: EX-2

Runoff = 31.74 cfs @ 12.13 hrs, Volume= 2.513 af, Depth> 4.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
1.920 36 Woods, Fair, HSG A
0.820 73  Woods, Fair, HSG C
0.070 79 Woods, Fair, HSG D
1.010 98 Paved parking, HSG A
1.730 98 Paved parking, HSG C
0.160 68 <50% Grass cover, Poor, HSG A
0.320 86 <50% Grass cover, Poor, HSG C
0.370 72 Dirtroads, HSG A
0.880 87 Dirtroads, HSG C

7.280 75 Weighted Average

4.540 62.36% Pervious Area
2.740 37.64% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.2 37 0.0600 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.5 14 0.0600 0.43 Sheet Flow,
Fallow n=0.050 P2=3.28"
0.4 60 0.0600 2.45 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.4 105 0.0600 4.97 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.5 139 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.4 92 0.0400 4.06 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 67 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.2 514 Total
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Summary for Subcatchment 3S: EX-3

Runoff = 7.77 cfs @ 12.21 hrs, Volume= 0.742 af, Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.780 49 50-75% Grass cover, Fair, HSG A
0.990 79 50-75% Grass cover, Fair, HSG C
0.160 84 50-75% Grass cover, Fair, HSG D
0.720 36 Woods, Fair, HSG A
0.350 73  Woods, Fair, HSG C
0.070 79 Woods, Fair, HSG D
0.070 89 Gravel roads, HSG C
0.050 91 Gravel roads, HSG D

3.190 62 Weighted Average

3.190 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
55 35 0.0700 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.1 16 0.1250 2.01 Sheet Flow,
Smooth surfaces n=0.011 P2=3.28"
1.6 443 0.0540 4.72 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 36 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.4 100 0.0300 1.21 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.1 22 0.4500 4.70 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.0 93 0.0540 1.63 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
4.9 140 0.0360 0.47 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

14.8 885 Total
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Summary for Subcatchment 4S: EX-4

Runoff = 3.75cfs @ 12.07 hrs, Volume= 0.260 af, Depth> 4.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.107 79 50-75% Grass cover, Fair, HSG C
0.199 84 50-75% Grass cover, Fair, HSG D
0.001 73  Woods, Fair, HSG C
0.343 79 Woods, Fair, HSG D
0.650 81 Weighted Average
0.650 100.00% Pervious Area

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

5.0 Direct Entry,
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Summary for Pond 1P: Wetland ST-149.3

Inflow Area = 7.280 ac, 37.64% Impervious, Inflow Depth > 4.14" for 100-Year event
Inflow = 31.74 cfs @ 12.13 hrs, Volume= 2.513 af

Outflow = 5.57 cfs @ 12.65 hrs, Volume= 1.397 af, Atten=82%, Lag= 31.5 min
Primary = 5.57 cfs @ 12.65 hrs, Volume= 1.397 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 156.57' @ 12.65 hrs Surf.Area= 33,101 sf Storage= 57,956 cf

Plug-Flow detention time=229.6 min calculated for 1.397 af (56% of inflow)
Center-of-Mass det. time= 120.3 min ( 941.8 - 821.6)

Volume Invert Avail.Storage Storage Description
#1 151.00' 62,400 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
151.00 1,145 145.0 0 0 1,145
152.00 1,956 207.0 1,533 1,533 2,891
153.00 3,501 290.0 2,691 4,224 6,183
154.00 6,555 401.0 4,949 9,173 12,296
155.00 16,956 686.0 11,351 20,524 36,955
156.00 25,041 784.0 20,868 41,391 48,442
156.40 30,828 976.0 11,154 52,545 75,335
156.70 34,911 1,014.0 9,855 62,400 81,360
Device Routing Invert Outlet Devices
#1  Primary 156.20' 10.0' long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=5.56 cfs @ 12.65 hrs HW=156.57" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 5.56 cfs @ 1.50 fps)
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Summary for Link DP1: Wetland ST-10

Inflow Area = 1.550 ac, 0.00% Impervious, Inflow Depth > 3.30" for 100-Year event
Inflow = 548 cfs @ 12.12 hrs, Volume= 0.426 af
Primary = 548 cfs @ 12.12 hrs, Volume= 0.426 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP3: Wetland EA1 (culvert)

Inflow Area = 10.470 ac, 26.17% Impervious, Inflow Depth > 2.45" for 100-Year event
Inflow = 8.97 cfs @ 12.52 hrs, Volume= 2.139 af
Primary = 8.97 cfs @ 12.52 hrs, Volume= 2.139 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP4: Wetland EA1

Inflow Area = 0.650 ac, 0.00% Impervious, Inflow Depth > 4.80" for 100-Year event
Inflow = 3.75cfs @ 12.07 hrs, Volume= 0.260 af
Primary = 3.75cfs @ 12.07 hrs, Volume= 0.260 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.367 36 Woods, Fair, HSG A (PR1, PR2, PR7)

1.511 49 50-75% Grass cover, Fair, HSG A (PR2, PR4, PR6, PR7, PR9)
0.922 73 Woods, Fair, HSG C (PR1, PR2, PR3A, PR7)

0.036 76 Gravel roads, HSG A (PR9)

2.416 79 50-75% Grass cover, Fair, HSG C (PR3A, PR4, PR5, PR6, PR7, PR8, PR9)
0.914 79 Woods, Fair, HSG D (PR1, PR2, PR8)

0.534 84 50-75% Grass cover, Fair, HSG D (PR2, PR6, PR8, PR9)
0.157 89 Dirt roads, HSG D (PR1)

0.010 89 Gravel roads, HSG C (PR9)

2.348 98 Paved parking, HSG A (PR2, PR6, PR7)

2.084 98 Paved parking, HSG C (PR3B, PR4, PR5, PR6, PR7)

0.100 98 Paved parking, HSG D (PR6)

11.399 81 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 PR3A 0.00 0.00 181.0 0.0100 0.011 12.0 0.0 0.0
2 PR3A 0.00 0.00 131.0 0.0100 0.011 15.0 0.0 0.0
3 PR3A 0.00 0.00 66.0 0.0091 0.011 15.0 0.0 0.0
4 PR3A 0.00 0.00 75.0 0.0092 0.011 15.0 0.0 0.0
5 PR7 0.00 0.00 180.0 0.0139 0.013 12.0 0.0 0.0
6 PR7 0.00 0.00 177.0 0.0650 0.013 21.0 0.0 0.0
7 PRY 0.00 0.00 295.0 0.0102 0.013 21.0 0.0 0.0
8 PR7 0.00 0.00 90.0 0.0100 0.013 21.0 0.0 0.0
9 PR7Y 0.00 0.00 177.0 0.0136 0.013 21.0 0.0 0.0
10 PR7 0.00 0.00 66.0 0.0136 0.013 21.0 0.0 0.0
11 P2 153.40 152.50 112.0 0.0080 0.013 12.0 0.0 0.0
12 P3 155.00 154.00 49.0 0.0204 0.013 12.0 0.0 0.0
13 P5 144.00 143.50 50.0 0.0100 0.013 12.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR1: PR1 Runoff Area=1.341 ac  0.00% Impervious Runoff Depth>0.94"
Flow Length=410" Tc=14.6 min CN=70 Runoff=1.03 cfs 0.105 af

SubcatchmentPR2: PR2 Runoff Area=1.420 ac 42.25% Impervious Runoff Depth>1.23"
Flow Length=455" Tc=15.0 min CN=75 Runoff=1.49 cfs 0.145 af

SubcatchmentPR3A: PR3A Runoff Area=1.500 ac 0.00% Impervious Runoff Depth>1.42"
Flow Length=757" Tc=16.8 min CN=78 Runoff=1.78 cfs 0.177 af

SubcatchmentPR3B: PR3B Runoff Area=0.600 ac 100.00% Impervious Runoff Depth>3.16"
Tc=5.0 min CN=98 Runoff=2.05 cfs 0.158 af

SubcatchmentPR4: PR4 Runoff Area=0.128 ac 62.50% Impervious Runoff Depth>1.70"
Tc=5.0 min CN=82 Runoff=0.26 cfs 0.018 af

SubcatchmentPR5: PR5 Runoff Area=0.300 ac 66.67% Impervious Runoff Depth>2.54"
Tc=5.0 min CN=92 Runoff=0.90 cfs 0.063 af

SubcatchmentPR6: PR6 Runoff Area=1.260 ac 43.65% Impervious Runoff Depth>1.36"
Tc=5.0 min CN=77 Runoff=2.04 cfs 0.142 af

SubcatchmentPR7: PR7 Runoff Area=2.800 ac 89.36% Impervious Runoff Depth>2.84"
Flow Length=1,318" Tc=5.0 min CN=95 Runoff=9.10 cfs 0.662 af

SubcatchmentPR8: PR8 Runoff Area=0.555 ac  0.00% Impervious Runoff Depth>1.63"
Flow Length=117" Tc=6.7 min CN=81 Runoff=1.03 cfs 0.075 af

SubcatchmentPR9: PR9 Runoff Area=1.495 ac  0.00% Impervious Runoff Depth>0.84"
Flow Length=175" Tc=7.3 min CN=68 Runoff=1.24 cfs 0.105 af

Pond P1: Bioretention Area Peak Elev=156.43"' Storage=2,897 cf Inflow=1.49 cfs 0.145 af
Discarded=0.14 cfs 0.129 af Primary=0.00 cfs 0.000 af Outflow=0.14 cfs 0.129 af

Pond P2: Detention Basin Peak Elev=158.37"' Storage=8,278 cf Inflow=3.30 cfs 0.353 af
Outflow=0.46 cfs 0.275 af

Pond P3: Infiltration Basin Peak Elev=162.50" Storage=872 cf Inflow=0.90 cfs 0.063 af
Discarded=0.01 cfs 0.009 af Primary=0.82 cfs 0.037 af Outflow=0.83 cfs 0.046 af

Pond P4: Infiltration Basin Peak Elev=153.25' Storage=3,053 cf Inflow=2.04 cfs 0.142 af
Discarded=0.13 cfs 0.115 af Primary=0.00 cfs 0.000 af Outflow=0.13 cfs 0.115 af

Pond P5: Infiltration Basin Peak Elev=144.29' Storage=14,390 cf Inflow=10.92 cfs 0.804 af
Discarded=0.70 cfs 0.750 af Primary=0.30 cfs 0.052 af Outflow=1.00 cfs 0.803 af

Link DP1: Wetland ST-10 Inflow=1.03 cfs 0.105 af
Primary=1.03 cfs 0.105 af
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Link DP3: Wetland EA1 (culvert) Inflow=0.76 cfs 0.328 af

Primary=0.76 cfs 0.328 af

Link DP4: Wetland EA 1 Inflow=1.03 cfs 0.075 af
Primary=1.03 cfs 0.075 af

Total Runoff Area = 11.399 ac Runoff Volume = 1.652 af Average Runoff Depth = 1.74"
60.24% Pervious = 6.867 ac  39.76% Impervious = 4.532 ac
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Summary for Subcatchment PR1: PR1

Runoff = 1.03cfs @ 12.22 hrs, Volume= 0.105 af, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.278 36 Woods, Fair, HSG A
0.320 73  Woods, Fair, HSG C
0.586 79 Woods, Fair, HSG D
0.157 89 Dirt roads, HSG D
1.341 70 Weighted Average

1.341 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.2 50 0.1600 0.09 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
3.7 190 0.0300 0.87 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.3 34 0.1700 2.06 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.4 136 0.1100 1.66 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

14.6 410 Total
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Summary for Subcatchment PR2: PR2

Runoff = 149 cfs @ 12.22 hrs, Volume= 0.145 af, Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.080 36 Woods, Fair, HSG A
0.200 73  Woods, Fair, HSG C
0.100 79 Woods, Fair, HSG D
0.600 98 Paved parking, HSG A
0.400 49 50-75% Grass cover, Fair, HSG A
0.040 84 50-75% Grass cover, Fair, HSG D

1.420 75 Weighted Average

0.820 57.75% Pervious Area
0.600 42.25% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.2 50 0.0800 0.07 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
0.5 79 0.2400 245 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 20 0.1500 2.71 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.4 205 0.0150 2.49 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 101 0.0190 2.07 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

15.0 455 Total
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Summary for Subcatchment PR3A: PR3A

Runoff = 1.78 cfs @ 12.23 hrs, Volume= 0.177 af, Depth> 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

0.300 73 Woods, Fair, HSG C
1.200 79 50-75% Grass cover, Fair, HSG C

1.500 78 Weighted Average

1.500 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.2 50 0.0650 0.06 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
1.4 104 0.0650 1.27 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 12 0.3300 2.87 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.7 138 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.6 181 0.0100 5.36 4.21 Pipe Channel, RCP_Round 12"

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.4 131 0.0100 6.22 7.63 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.2 66 0.0091 5.93 7.28 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.2 75 0.0092 5.97 7.32 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.011 Concrete pipe, straight & clean

16.8 757 Total
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Summary for Subcatchment PR3B: PR3B

Runoff = 2.05cfs @ 12.07 hrs, Volume= 0.158 af, Depth> 3.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.600 98 Paved parking, HSG C
0.600 100.00% 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 PR4: PR4

Runoff = 0.26 cfs @ 12.08 hrs, Volume= 0.018 af, Depth> 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.011 79 50-75% Grass cover, Fair, HSG C
0.037 49 50-75% Grass cover, Fair, HSG A
0.080 98 Paved parking, HSG C
0.128 82 Weighted Average
0.048 37.50% Pervious Area
0.080 62.50% 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 PR5: PR5

Runoff = 0.90 cfs @ 12.07 hrs, Volume= 0.063 af, Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.100 79 50-75% Grass cover, Fair, HSG C
0.200 98 Paved parking, HSG C
0.300 92 Weighted Average
0.100 33.33% Pervious Area
0.200 66.67% 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 PR6: PR6

Runoff = 2.04 cfs @ 12.08 hrs, Volume= 0.142 af, Depth> 1.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

0.450 49 50-75% Grass cover, Fair, HSG A
0.200 79 50-75% Grass cover, Fair, HSG C
0.060 84 50-75% Grass cover, Fair, HSG D
0.300 98 Paved parking, HSG A

0.150 98 Paved parking, HSG C

0.100 98 Paved parking, HSG D

1.260 77 Weighted Average

0.710 56.35% Pervious Area

0.550 43.65% 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 PR7: PR7

Runoff = 9.10 cfs @ 12.07 hrs, Volume= 0.662 af, Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.102 73  Woods, Fair, HSG C
0.009 36 Woods, Fair, HSG A
0.034 49 50-75% Grass cover, Fair, HSG A
0.153 79 50-75% Grass cover, Fair, HSG C
1.448 98 Paved parking, HSG A
1.054 98 Paved parking, HSG C

2.800 95 Weighted Average

0.298 10.64% Pervious Area
2.502 89.36% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 50 0.0350 1.52 Sheet Flow,
Smooth surfaces n=0.011 P2=3.28"
04 53 0.2000 2.24 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 21 0.2200 3.28 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.0 209 0.0300 3.52 Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.6 180 0.0139 5.35 4.20 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, straight & clean

0.2 177 0.0650 16.80 40.40 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.7 295 0.0102 6.65 16.00 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.2 90 0.0100 6.59 15.85 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.4 177 0.0136 7.68 18.48 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.8 Direct Entry,

0.1 66 0.0136 7.68 18.48 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n=0.013 Concrete pipe, straight & clean

50 1,318 Total
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Summary for Subcatchment PR8: PR8

Runoff = 1.03cfs @ 12.10 hrs, Volume= 0.075 af, Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.125 79 50-75% Grass cover, Fair, HSG C
0.202 84 50-75% Grass cover, Fair, HSG D
0.228 79 Woods, Fair, HSG D

0.555 81 Weighted Average
0.555 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.8 50 0.1300 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.9 67 0.0600 1.22 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

6.7 117 Total
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Summary for Subcatchment PR9: PR9

Runoff = 1.24cfs @ 12.12 hrs, Volume= 0.105 af, Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

0.590 49 50-75% Grass cover, Fair, HSG A
0.627 79 50-75% Grass cover, Fair, HSG C
0.232 84 50-75% Grass cover, Fair, HSG D
0.036 76 Gravel roads, HSG A
0.010 89 Gravel roads, HSG C

1.495 68 Weighted Average
1.495 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 50 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=3.28"
1.7 125 0.0320 1.25 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

7.3 175 Total
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Summary for Pond P1: Bioretention Area

Inflow Area = 1.420 ac, 42.25% Impervious, Inflow Depth > 1.23" for 2-Year event

Inflow = 149 cfs @ 12.22 hrs, Volume= 0.145 af

Outflow = 0.14 cfs @ 14.50 hrs, Volume= 0.129 af, Atten=91%, Lag= 137.0 min
Discarded = 0.14 cfs @ 14.50 hrs, Volume= 0.129 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 156.43' @ 14.50 hrs Surf.Area= 2,518 sf Storage= 2,897 cf

Plug-Flow detention time=240.7 min calculated for 0.129 af (89% of inflow)
Center-of-Mass det. time=189.7 min ( 1,051.0 - 861.3)

Volume Invert Avail.Storage Storage Description
#1 155.00' 11,957 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
155.00 1,579 188.0 0 0 1,579
156.00 2,217 223.0 1,889 1,889 2,742
157.00 2,953 252.0 2,576 4,465 3,864
158.00 3,738 271.0 3,338 7,803 4,697
158.50 4,153 280.0 1,972 9,775 5,114
159.00 4,581 290.0 2,183 11,957 5,590
Device Routing Invert Outlet Devices
#1  Primary 158.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)

Head (feet) 0.00 0.50
Width (feet) 5.00 6.00
#2  Discarded 155.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.14 cfs @ 14.50 hrs HW=156.43" (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=155.00" (Free Discharge)
1=Custom Weir/Orifice ( Controls 0.00 cfs)
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Summary for Pond P2: Detention Basin

Inflow Area = 2.228 ac, 30.52% Impervious, Inflow Depth > 1.90" for 2-Year event
Inflow = 3.30cfs @ 12.09 hrs, Volume= 0.353 af

Outflow = 0.46 cfs @ 13.12 hrs, Volume= 0.275 af, Atten=86%, Lag=62.1 min
Primary = 0.46 cfs @ 13.12 hrs, Volume= 0.275 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=158.37" @ 13.12 hrs Surf.Area= 4,672 sf Storage= 8,278 cf

Plug-Flow detention time=261.0 min calculated for 0.275 af (78% of inflow)
Center-of-Mass det. time=177.1 min ( 984.9 - 807.8 )

Volume Invert Avail.Storage Storage Description
#1 156.00' 27,737 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
156.00 2,331 275.0 0 0 2,331
157.00 3,258 321.0 2,782 2,782 4,533
157.50 3,896 289.0 1,786 4,568 6,094
158.00 4,338 299.0 2,058 6,625 6,584
159.00 5,276 318.0 4,799 11,425 7,567
160.00 6,256 337.0 5,759 17,184 8,610
161.00 7,298 356.0 6,770 23,954 9,714
161.50 7,839 365.0 3,783 27,737 10,260
Device Routing Invert Outlet Devices
#1  Primary 153.40" 12.0" Round Culvert

L=112.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 153.40'/ 152.50' S=0.0080"'/" Cc=0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf
#2  Device 1 157.00' 4.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 160.90" 4.0" x 4.0" Horiz. Orifice/Grate X 4.00 columns
X 4 rows C=0.600 in 24.0" x 24.0" Grate
Limited to weir flow at low heads

Primary OutFlow Max=0.46 cfs @ 13.12 hrs HW=158.37" (Free Discharge)
=Culvert (Passes 0.46 cfs of 6.21 cfs potential flow)
1:2=0rificelGrate (Orifice Controls 0.46 cfs @ 5.28 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
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Summary for Pond P3: Infiltration Basin

Inflow Area = 0.300 ac, 66.67% Impervious, Inflow Depth > 2.54" for 2-Year event
Inflow = 0.90 cfs @ 12.07 hrs, Volume= 0.063 af

Outflow = 0.83cfs@ 12.11 hrs, Volume= 0.046 af, Atten=8%, Lag= 2.0 min
Discarded = 0.01cfs@ 12.11 hrs, Volume= 0.009 af

Primary = 0.82cfs@ 12.11 hrs, Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=162.50' @ 12.11 hrs Surf.Area= 1,201 sf Storage= 872 cf

Plug-Flow detention time= 140.3 min calculated for 0.046 af (73% of inflow)
Center-of-Mass det. time=52.2 min ( 846.4 - 794.2 )

Volume Invert Avail.Storage Storage Description
#1 161.50' 1,389 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
161.50 552 116.0 0 0 552
162.00 879 170.0 355 355 1,783
162.50 1,202 174.0 518 873 1,922
162.90 1,379 179.0 516 1,389 2,080
Device Routing Invert Outlet Devices
#1  Primary 155.00' 12.0" Round Culvert

L=49.0" RCP, sqg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 155.00"/ 154.00' S=0.0204"'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf
#2  Device 1 162.40' 4.0" x 4.0" Horiz. Orifice/Grate X 4.00 columns
X 4 rows C=0.600 in 24.0" x 24.0" Grate
Limited to weir flow at low heads
#3 Discarded 161.50" 0.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.01 cfs @ 12.11 hrs HW=162.50" (Free Discharge)
3=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=0.82 cfs @ 12.11 hrs HW=162.50" (Free Discharge)
=Culvert (Passes 0.82 cfs of 9.90 cfs potential flow)
2=Orifice/Grate (Weir Controls 0.82 cfs @ 1.03 fps)
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Summary for Pond P4: Infiltration Basin

Inflow Area = 1.260 ac, 43.65% Impervious, Inflow Depth > 1.36" for 2-Year event

Inflow = 2.04 cfs @ 12.08 hrs, Volume= 0.142 af

Outflow = 0.13cfs @ 14.41 hrs, Volume= 0.115 af, Atten=94%, Lag= 139.7 min
Discarded = 0.13cfs @ 14.41 hrs, Volume= 0.115 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 153.25' @ 14.41 hrs Surf.Area= 2,345 sf Storage= 3,053 cf

Plug-Flow detention time=270.1 min calculated for 0.115 af (81% of inflow)
Center-of-Mass det. time=192.5 min ( 1,039.9 - 847.4)

Volume Invert Avail.Storage Storage Description
#1 151.00' 6,847 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
151.00 545 185.0 0 0 545
152.00 1,210 238.0 856 856 2,342
153.00 2,120 306.0 1,644 2,500 5,298
154.00 3,095 343.0 2,592 5,092 7,236
154.50 3,945 293.0 1,756 6,847 9,772
Device Routing Invert Outlet Devices
#1  Primary 154.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)

Head (feet) 0.00 0.50
Width (feet) 5.00 6.00
#2  Discarded 151.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.13 cfs @ 14.41 hrs HW=153.25' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.13 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=151.00" (Free Discharge)
1=Custom Weir/Orifice ( Controls 0.00 cfs)
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Summary for Pond P5: Infiltration Basin

Inflow Area = 4.595 ac, 58.80% Impervious, Inflow Depth > 2.10" for 2-Year event
Inflow = 10.92 cfs @ 12.08 hrs, Volume= 0.804 af

Outflow = 1.00cfs @ 13.00 hrs, Volume= 0.803 af, Atten=91%, Lag= 55.5 min
Discarded = 0.70 cfs @ 13.00 hrs, Volume= 0.750 af

Primary = 0.30 cfs @ 13.00 hrs, Volume= 0.052 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=144.29' @ 13.00 hrs Surf.Area= 12,548 sf Storage= 14,390 cf

Plug-Flow detention time= 170.6 min calculated for 0.802 af (100% of inflow)
Center-of-Mass det. time= 169.1 min ( 961.8 - 792.7 )

Volume Invert Avail.Storage Storage Description
#1 143.00' 48,482 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
143.00 9,980 601.0 0 0 9,980
144.00 11,812 620.0 10,883 10,883 11,924
145.00 14,463 744.0 13,115 23,998 25,401
146.00 16,751 782.0 15,593 39,591 30,078
146.50 18,831 695.0 8,890 48,482 40,311
Device Routing Invert Outlet Devices
#1  Primary 144.00' 12.0" Round Culvert

L=50.0'" RCP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 144.00'/ 143.50' S=0.0100'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf
#2  Primary 146.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)
Head (feet) 0.00 0.50
Width (feet) 6.00 7.00
#3  Discarded 143.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.70 cfs @ 13.00 hrs HW=144.29' (Free Discharge)
T _3=Exfiltration (Exfiltration Controls 0.70 cfs)

Primary OutFlow Max=0.30 cfs @ 13.00 hrs HW=144.29" (Free Discharge)
1=Culvert (Inlet Controls 0.30 cfs @ 1.61 fps)
2=Custom Weir/Orifice ( Controls 0.00 cfs)
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Summary for Link DP1: Wetland ST-10

Inflow Area = 2.761 ac, 21.73% Impervious, Inflow Depth > 0.46" for 2-Year event
Inflow = 1.03cfs @ 12.22 hrs, Volume= 0.105 af
Primary = 1.03cfs @ 12.22 hrs, Volume= 0.105 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP3: Wetland EA1 (culvert)

Inflow Area = 8.083 ac, 48.65% Impervious, Inflow Depth > 0.49" for 2-Year event
Inflow = 0.76 cfs @ 13.02 hrs, Volume= 0.328 af
Primary = 0.76 cfs @ 13.02 hrs, Volume= 0.328 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP4: Wetland EA 1

Inflow Area = 0.555 ac, 0.00% Impervious, Inflow Depth > 1.63" for 2-Year event
Inflow = 1.03cfs @ 12.10 hrs, Volume= 0.075 af
Primary = 1.03cfs @ 12.10 hrs, Volume= 0.075 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR1: PR1 Runoff Area=1.341 ac 0.00% Impervious Runoff Depth>1.85"
Flow Length=410" Tc=14.6 min CN=70 Runoff=2.16 cfs 0.206 af

SubcatchmentPR2: PR2 Runoff Area=1.420 ac 42.25% Impervious Runoff Depth>2.24"
Flow Length=455" Tc=15.0 min CN=75 Runoff=2.81 cfs 0.265 af

SubcatchmentPR3A: PR3A Runoff Area=1.500 ac 0.00% Impervious Runoff Depth>2.49"
Flow Length=757" Tc=16.8 min CN=78 Runoff=3.18 cfs 0.312 af

SubcatchmentPR3B: PR3B Runoff Area=0.600 ac 100.00% Impervious Runoff Depth>4.51"
Tc=5.0 min CN=98 Runoff=2.89 cfs 0.226 af

SubcatchmentPR4: PR4 Runoff Area=0.128 ac 62.50% Impervious Runoff Depth>2.85"
Tc=5.0 min CN=82 Runoff=0.44 cfs 0.030 af

SubcatchmentPR5: PR5 Runoff Area=0.300 ac 66.67% Impervious Runoff Depth>3.84"
Tc=5.0 min CN=92 Runoff=1.33 cfs 0.096 af

SubcatchmentPR6: PR6 Runoff Area=1.260 ac 43.65% Impervious Runoff Depth>2.41"
Tc=5.0 min CN=77 Runoff=3.70 cfs 0.253 af

SubcatchmentPR7: PR7 Runoff Area=2.800 ac 89.36% Impervious Runoff Depth>4.17"
Flow Length=1,318" Tc=5.0 min CN=95 Runoff=13.07 cfs 0.973 af

SubcatchmentPR8: PR8 Runoff Area=0.555 ac  0.00% Impervious Runoff Depth>2.76"
Flow Length=117" Tc=6.7 min CN=81 Runoff=1.76 cfs 0.128 af

SubcatchmentPR9: PR9 Runoff Area=1.495 ac 0.00% Impervious Runoff Depth>1.70"
Flow Length=175" Tc=7.3 min CN=68 Runoff=2.75 cfs 0.212 af

Pond P1: BioretentionArea Peak Elev=157.56"' Storage=6,224 cf Inflow=2.81 cfs 0.265 af
Discarded=0.19 cfs 0.185 af Primary=0.00 cfs 0.000 af Outflow=0.19 cfs 0.185 af

Pond P2: Detention Basin Peak Elev=159.41"' Storage=13,693 cf Inflow=5.23 cfs 0.567 af
Outflow=0.63 cfs 0.472 af

Pond P3: Infiltration Basin Peak Elev=162.53' Storage=913 cf Inflow=1.33 cfs 0.096 af
Discarded=0.01 cfs 0.010 af Primary=1.27 cfs 0.069 af Outflow=1.28 cfs 0.079 af

Pond P4: Infiltration Basin Peak Elev=154.06' Storage=5,288 cf Inflow=3.70 cfs 0.253 af
Discarded=0.18 cfs 0.165 af Primary=0.27 cfs 0.025 af Outflow=0.44 cfs 0.190 af

Pond P5: Infiltration Basin Peak Elev=144.84" Storage=21,778 cf Inflow=16.79 cfs 1.254 af
Discarded=0.78 cfs 0.859 af Primary=1.95 cfs 0.330 af Outflow=2.73 cfs 1.190 af

Link DP1: Wetland ST-10 Inflow=2.16 cfs 0.206 af
Primary=2.16 cfs 0.206 af
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Link DP3: Wetland EA1 (culvert) Inflow=2.77 cfs 0.827 af

Primary=2.77 cfs 0.827 af

Link DP4: Wetland EA 1 Inflow=1.76 cfs 0.128 af
Primary=1.76 cfs 0.128 af

Total Runoff Area = 11.399 ac Runoff Volume = 2.701 af Average Runoff Depth = 2.84"
60.24% Pervious = 6.867 ac  39.76% Impervious = 4.532 ac
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Summary for Subcatchment PR1: PR1

Runoff = 216 cfs @ 12.21 hrs, Volume= 0.206 af, Depth> 1.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.278 36 Woods, Fair, HSG A
0.320 73  Woods, Fair, HSG C
0.586 79 Woods, Fair, HSG D
0.157 89 Dirt roads, HSG D
1.341 70 Weighted Average

1.341 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.2 50 0.1600 0.09 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
3.7 190 0.0300 0.87 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.3 34 0.1700 2.06 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.4 136 0.1100 1.66 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

14.6 410 Total
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Summary for Subcatchment PR2: PR2

Runoff = 281cfs@ 12.21 hrs, Volume= 0.265 af, Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.080 36 Woods, Fair, HSG A
0.200 73  Woods, Fair, HSG C
0.100 79 Woods, Fair, HSG D
0.600 98 Paved parking, HSG A
0.400 49 50-75% Grass cover, Fair, HSG A
0.040 84 50-75% Grass cover, Fair, HSG D

1.420 75 Weighted Average

0.820 57.75% Pervious Area
0.600 42.25% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.2 50 0.0800 0.07 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
0.5 79 0.2400 245 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 20 0.1500 2.71 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.4 205 0.0150 2.49 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 101 0.0190 2.07 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

15.0 455 Total
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Summary for Subcatchment PR3A: PR3A

Runoff = 3.18 cfs @ 12.23 hrs, Volume= 0.312 af, Depth> 2.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description

0.300 73 Woods, Fair, HSG C
1.200 79 50-75% Grass cover, Fair, HSG C

1.500 78 Weighted Average

1.500 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.2 50 0.0650 0.06 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
1.4 104 0.0650 1.27 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 12 0.3300 2.87 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.7 138 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.6 181 0.0100 5.36 4.21 Pipe Channel, RCP_Round 12"

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.4 131 0.0100 6.22 7.63 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.2 66 0.0091 5.93 7.28 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.2 75 0.0092 5.97 7.32 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.011 Concrete pipe, straight & clean

16.8 757 Total
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Summary for Subcatchment PR3B: PR3B

Runoff = 2.89cfs @ 12.07 hrs, Volume= 0.226 af, Depth> 4.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.600 98 Paved parking, HSG C
0.600 100.00% 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 PR4: PR4

Runoff = 0.44 cfs @ 12.07 hrs, Volume= 0.030 af, Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.011 79 50-75% Grass cover, Fair, HSG C
0.037 49 50-75% Grass cover, Fair, HSG A
0.080 98 Paved parking, HSG C
0.128 82 Weighted Average
0.048 37.50% Pervious Area
0.080 62.50% 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 PR5: PR5

Runoff = 1.33cfs @ 12.07 hrs, Volume= 0.096 af, Depth> 3.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.100 79 50-75% Grass cover, Fair, HSG C
0.200 98 Paved parking, HSG C
0.300 92 Weighted Average
0.100 33.33% Pervious Area
0.200 66.67% 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 PR6: PR6

Runoff = 3.70 cfs @ 12.08 hrs, Volume= 0.253 af, Depth> 2.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description

0.450 49 50-75% Grass cover, Fair, HSG A
0.200 79 50-75% Grass cover, Fair, HSG C
0.060 84 50-75% Grass cover, Fair, HSG D
0.300 98 Paved parking, HSG A

0.150 98 Paved parking, HSG C

0.100 98 Paved parking, HSG D

1.260 77 Weighted Average

0.710 56.35% Pervious Area

0.550 43.65% 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 PR7: PR7

Runoff = 13.07 cfs @ 12.07 hrs, Volume= 0.973 af, Depth> 4.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.102 73  Woods, Fair, HSG C
0.009 36 Woods, Fair, HSG A
0.034 49 50-75% Grass cover, Fair, HSG A
0.153 79 50-75% Grass cover, Fair, HSG C
1.448 98 Paved parking, HSG A
1.054 98 Paved parking, HSG C

2.800 95 Weighted Average

0.298 10.64% Pervious Area
2.502 89.36% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 50 0.0350 1.52 Sheet Flow,
Smooth surfaces n=0.011 P2=3.28"
04 53 0.2000 2.24 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 21 0.2200 3.28 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.0 209 0.0300 3.52 Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.6 180 0.0139 5.35 4.20 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, straight & clean

0.2 177 0.0650 16.80 40.40 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.7 295 0.0102 6.65 16.00 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.2 90 0.0100 6.59 15.85 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.4 177 0.0136 7.68 18.48 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.8 Direct Entry,

0.1 66 0.0136 7.68 18.48 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n=0.013 Concrete pipe, straight & clean

50 1,318 Total
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Summary for Subcatchment PR8: PR8

Runoff = 1.76 cfs @ 12.10 hrs, Volume= 0.128 af, Depth> 2.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description
0.125 79 50-75% Grass cover, Fair, HSG C
0.202 84 50-75% Grass cover, Fair, HSG D
0.228 79 Woods, Fair, HSG D

0.555 81 Weighted Average
0.555 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.8 50 0.1300 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.9 67 0.0600 1.22 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

6.7 117 Total
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Summary for Subcatchment PR9: PR9

Runoff = 275cfs@ 12.11 hrs, Volume= 0.212 af, Depth> 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-Year Rainfall=4.75"

Area (ac) CN Description

0.590 49 50-75% Grass cover, Fair, HSG A
0.627 79 50-75% Grass cover, Fair, HSG C
0.232 84 50-75% Grass cover, Fair, HSG D
0.036 76 Gravel roads, HSG A
0.010 89 Gravel roads, HSG C

1.495 68 Weighted Average
1.495 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 50 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=3.28"
1.7 125 0.0320 1.25 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

7.3 175 Total
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Summary for Pond P1: Bioretention Area

Inflow Area = 1.420 ac, 42.25% Impervious, Inflow Depth > 2.24" for 10-Year event
Inflow = 281 cfs@ 12.21 hrs, Volume= 0.265 af

Outflow = 0.19 cfs @ 15.30 hrs, Volume= 0.185 af, Atten=93%, Lag= 185.3 min
Discarded = 0.19cfs @ 15.30 hrs, Volume= 0.185 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 157.56' @ 15.30 hrs Surf.Area= 3,378 sf Storage= 6,224 cf

Plug-Flow detention time=299.2 min calculated for 0.184 af (70% of inflow)
Center-of-Mass det. time=201.5 min ( 1,045.2 - 843.7 )

Volume Invert Avail.Storage Storage Description
#1 155.00' 11,957 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
155.00 1,579 188.0 0 0 1,579
156.00 2,217 223.0 1,889 1,889 2,742
157.00 2,953 252.0 2,576 4,465 3,864
158.00 3,738 271.0 3,338 7,803 4,697
158.50 4,153 280.0 1,972 9,775 5,114
159.00 4,581 290.0 2,183 11,957 5,590
Device Routing Invert Outlet Devices
#1  Primary 158.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)

Head (feet) 0.00 0.50
Width (feet) 5.00 6.00
#2  Discarded 155.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.19 cfs @ 15.30 hrs HW=157.56" (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.19 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=155.00" (Free Discharge)
1=Custom Weir/Orifice ( Controls 0.00 cfs)
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Summary for Pond P2: Detention Basin

Inflow Area = 2.228 ac, 30.52% Impervious, Inflow Depth > 3.06" for 10-Year event
Inflow = 523 cfs @ 12.09 hrs, Volume= 0.567 af

Outflow = 0.63cfs @ 13.32 hrs, Volume= 0.472 af, Atten=88%, Lag= 73.8 min
Primary = 0.63cfs @ 13.32 hrs, Volume= 0.472 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=159.41'@ 13.32 hrs Surf.Area= 5,672 sf Storage= 13,693 cf

Plug-Flow detention time=288.5 min calculated for 0.472 af (83% of inflow)
Center-of-Mass det. time=218.3 min ( 1,018.9 - 800.5)

Volume Invert Avail.Storage Storage Description
#1 156.00' 27,737 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
156.00 2,331 275.0 0 0 2,331
157.00 3,258 321.0 2,782 2,782 4,533
157.50 3,896 289.0 1,786 4,568 6,094
158.00 4,338 299.0 2,058 6,625 6,584
159.00 5,276 318.0 4,799 11,425 7,567
160.00 6,256 337.0 5,759 17,184 8,610
161.00 7,298 356.0 6,770 23,954 9,714
161.50 7,839 365.0 3,783 27,737 10,260
Device Routing Invert Outlet Devices
#1  Primary 153.40" 12.0" Round Culvert

L=112.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 153.40'/ 152.50' S=0.0080"'/" Cc=0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf
#2  Device 1 157.00' 4.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 160.90" 4.0" x 4.0" Horiz. Orifice/Grate X 4.00 columns
X 4 rows C=0.600 in 24.0" x 24.0" Grate
Limited to weir flow at low heads

Primary OutFlow Max=0.63 cfs @ 13.32 hrs HW=159.41" (Free Discharge)
=Culvert (Passes 0.63 cfs of 6.84 cfs potential flow)
1:2=0rificelGrate (Orifice Controls 0.63 cfs @ 7.22 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
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Summary for Pond P3: Infiltration Basin

Inflow Area = 0.300 ac, 66.67% Impervious, Inflow Depth > 3.84" for 10-Year event
Inflow = 1.33cfs @ 12.07 hrs, Volume= 0.096 af

Outflow = 1.28 cfs @ 12.09 hrs, Volume= 0.079 af, Atten=4%, Lag= 1.4 min
Discarded = 0.01cfs @ 12.09 hrs, Volume= 0.010 af

Primary = 127 cfs @ 12.09 hrs, Volume= 0.069 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=162.53' @ 12.09 hrs Surf.Area= 1,216 sf Storage= 913 cf

Plug-Flow detention time=112.1 min calculated for 0.079 af (82% of inflow)
Center-of-Mass det. time=41.3 min ( 824.3 - 782.9)

Volume Invert Avail.Storage Storage Description
#1 161.50' 1,389 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
161.50 552 116.0 0 0 552
162.00 879 170.0 355 355 1,783
162.50 1,202 174.0 518 873 1,922
162.90 1,379 179.0 516 1,389 2,080
Device Routing Invert Outlet Devices
#1  Primary 155.00' 12.0" Round Culvert

L=49.0" RCP, sqg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 155.00"/ 154.00' S=0.0204"'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf
#2  Device 1 162.40' 4.0" x 4.0" Horiz. Orifice/Grate X 4.00 columns
X 4 rows C=0.600 in 24.0" x 24.0" Grate
Limited to weir flow at low heads
#3 Discarded 161.50" 0.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.01 cfs @ 12.09 hrs HW=162.53"' (Free Discharge)
3=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=1.27 cfs @ 12.09 hrs HW=162.53" (Free Discharge)
=Culvert (Passes 1.27 cfs of 9.92 cfs potential flow)
2=Orifice/Grate (Weir Controls 1.27 cfs @ 1.19 fps)
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Summary for Pond P4: Infiltration Basin

Inflow Area = 1.260 ac, 43.65% Impervious, Inflow Depth > 2.41" for 10-Year event
Inflow = 3.70 cfs @ 12.08 hrs, Volume= 0.253 af

Outflow = 0.44 cfs @ 12.79 hrs, Volume= 0.190 af, Atten=88%, Lag=42.7 min
Discarded = 0.18 cfs @ 12.79 hrs, Volume= 0.165 af

Primary = 0.27 cfs @ 12.79 hrs, Volume= 0.025 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=154.06' @ 12.79 hrs Surf.Area= 3,195 sf Storage= 5,288 cf

Plug-Flow detention time=265.0 min calculated for 0.190 af (75% of inflow)
Center-of-Mass det. time=176.5 min ( 1,007.1 - 830.6 )

Volume Invert Avail.Storage Storage Description
#1 151.00' 6,847 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
151.00 545 185.0 0 0 545
152.00 1,210 238.0 856 856 2,342
153.00 2,120 306.0 1,644 2,500 5,298
154.00 3,095 343.0 2,592 5,092 7,236
154.50 3,945 293.0 1,756 6,847 9,772
Device Routing Invert Outlet Devices
#1  Primary 154.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)

Head (feet) 0.00 0.50
Width (feet) 5.00 6.00
#2  Discarded 151.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.18 cfs @ 12.79 hrs HW=154.06" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.18 cfs)

Primary OutFlow Max=0.26 cfs @ 12.79 hrs HW=154.06" (Free Discharge)
1=Custom Weir/Orifice (Weir Controls 0.26 cfs @ 0.82 fps)
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Summary for Pond P5: Infiltration Basin

Inflow Area = 4.595 ac, 58.80% Impervious, Inflow Depth > 3.27" for 10-Year event
Inflow = 16.79 cfs @ 12.08 hrs, Volume= 1.254 af

Outflow = 2.73cfs @ 12.56 hrs, Volume= 1.190 af, Atten=84%, Lag= 28.9 min
Discarded = 0.78 cfs @ 12.56 hrs, Volume= 0.859 af

Primary = 1.95cfs @ 12.56 hrs, Volume= 0.330 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=144.84'@ 12.56 hrs Surf.Area= 14,032 sf Storage= 21,778 cf

Plug-Flow detention time= 157.6 min calculated for 1.189 af (95% of inflow)
Center-of-Mass det. time=129.0 min ( 914.3 - 785.3 )

Volume Invert Avail.Storage Storage Description
#1 143.00' 48,482 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
143.00 9,980 601.0 0 0 9,980
144.00 11,812 620.0 10,883 10,883 11,924
145.00 14,463 744.0 13,115 23,998 25,401
146.00 16,751 782.0 15,593 39,591 30,078
146.50 18,831 695.0 8,890 48,482 40,311
Device Routing Invert Outlet Devices
#1  Primary 144.00' 12.0" Round Culvert

L=50.0'" RCP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 144.00'/ 143.50' S=0.0100'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf
#2  Primary 146.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)
Head (feet) 0.00 0.50
Width (feet) 6.00 7.00
#3  Discarded 143.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.78 cfs @ 12.56 hrs HW=144.84" (Free Discharge)
T _3=Exfiltration (Exfiltration Controls 0.78 cfs)

Primary OutFlow Max=1.95 cfs @ 12.56 hrs HW=144.84" (Free Discharge)
1=Culvert (Inlet Controls 1.95 cfs @ 2.76 fps)
2=Custom Weir/Orifice ( Controls 0.00 cfs)
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Summary for Link DP1: Wetland ST-10

Inflow Area = 2.761 ac, 21.73% Impervious, Inflow Depth > 0.90" for 10-Year event
Inflow = 216 cfs @ 12.21 hrs, Volume= 0.206 af
Primary = 216 cfs @ 12.21 hrs, Volume= 0.206 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP3: Wetland EA1 (culvert)

Inflow Area = 8.083 ac, 48.65% Impervious, Inflow Depth > 1.23" for 10-Year event
Inflow = 277 cfs @ 12.68 hrs, Volume= 0.827 af
Primary = 2.77 cfs @ 12.68 hrs, Volume= 0.827 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP4: Wetland EA 1

Inflow Area = 0.555 ac, 0.00% Impervious, Inflow Depth > 2.76" for 10-Year event
Inflow = 1.76 cfs @ 12.10 hrs, Volume= 0.128 af
Primary = 1.76 cfs @ 12.10 hrs, Volume= 0.128 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR1: PR1 Runoff Area=1.341 ac 0.00% Impervious Runoff Depth>3.61"
Flow Length=410" Tc=14.6 min CN=70 Runoff=4.34 cfs 0.403 af

SubcatchmentPR2: PR2 Runoff Area=1.420 ac 42.25% Impervious Runoff Depth>4.14"
Flow Length=455" Tc=15.0 min CN=75 Runoff=5.22 cfs 0.490 af

SubcatchmentPR3A: PR3A Runoff Area=1.500 ac 0.00% Impervious Runoff Depth>4.46"
Flow Length=757" Tc=16.8 min CN=78 Runoff=5.69 cfs 0.558 af

SubcatchmentPR3B: PR3B Runoff Area=0.600 ac 100.00% Impervious Runoff Depth>6.76"
Tc=5.0 min CN=98 Runoff=4.27 cfs 0.338 af

SubcatchmentPR4: PR4 Runoff Area=0.128 ac 62.50% Impervious Runoff Depth>4.91"
Tc=5.0 min CN=82 Runoff=0.75 cfs 0.052 af

SubcatchmentPR5: PR5 Runoff Area=0.300 ac 66.67% Impervious Runoff Depth>6.05"
Tc=5.0 min CN=92 Runoff=2.05 cfs 0.151 af

SubcatchmentPR6: PR6 Runoff Area=1.260 ac 43.65% Impervious Runoff Depth>4.36"
Tc=5.0 min CN=77 Runoff=6.66 cfs 0.458 af

SubcatchmentPR7: PR7 Runoff Area=2.800 ac 89.36% Impervious Runoff Depth>6.40"
Flow Length=1,318" Tc=5.0 min CN=95 Runoff=19.62 cfs 1.494 af

SubcatchmentPR8: PR8 Runoff Area=0.555 ac 0.00% Impervious Runoff Depth>4.80"
Flow Length=117" Tc=6.7 min CN=81 Runoff=3.01 cfs 0.222 af

SubcatchmentPR9: PR9 Runoff Area=1.495 ac 0.00% Impervious Runoff Depth>3.40"
Flow Length=175" Tc=7.3 min CN=68 Runoff=5.69 cfs 0.424 af

Pond P1: BioretentionArea Peak Elev=158.24" Storage=8,736 cf Inflow=5.22 cfs 0.490 af
Discarded=0.22 cfs 0.225 af Primary=2.04 cfs 0.132 af Outflow=2.26 cfs 0.357 af

Pond P2: Detention Basin Peak Elev=160.93"' Storage=23,425 cf Inflow=8.60 cfs 0.948 af
Outflow=0.97 cfs 0.742 af

Pond P3: Infiltration Basin Peak Elev=162.58' Storage=968 cf Inflow=2.05 cfs 0.151 af
Discarded=0.01 cfs 0.011 af Primary=1.97 cfs 0.123 af Outflow=1.98 cfs 0.134 af

Pond P4: Infiltration Basin Peak Elev=154.37' Storage=6,367 cf Inflow=6.66 cfs 0.458 af
Discarded=0.21 cfs 0.186 af Primary=3.99 cfs 0.188 af Outflow=4.19 cfs 0.374 af

Pond P5: Infiltration Basin Peak Elev=145.82" Storage=36,694 cf Inflow=26.82 cfs 2.041 af
Discarded=0.91 cfs 0.982 af Primary=3.84 cfs 0.907 af Outflow=4.75 cfs 1.889 af

Link DP1: Wetland ST-10 Inflow=4.34 cfs 0.535 af
Primary=4.34 cfs 0.535 af
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Link DP3: Wetland EA1 (culvert) Inflow=7.78 cfs 1.837 af

Primary=7.78 cfs 1.837 af

Link DP4: Wetland EA 1 Inflow=3.01 cfs 0.222 af
Primary=3.01 cfs 0.222 af

Total Runoff Area = 11.399 ac Runoff Volume = 4.590 af Average Runoff Depth = 4.83"
60.24% Pervious = 6.867 ac  39.76% Impervious = 4.532 ac
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Summary for Subcatchment PR1: PR1

Runoff = 4.34 cfs @ 12.20 hrs, Volume= 0.403 af, Depth> 3.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.278 36 Woods, Fair, HSG A
0.320 73  Woods, Fair, HSG C
0.586 79 Woods, Fair, HSG D
0.157 89 Dirt roads, HSG D
1.341 70 Weighted Average

1.341 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.2 50 0.1600 0.09 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
3.7 190 0.0300 0.87 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.3 34 0.1700 2.06 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.4 136 0.1100 1.66 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

14.6 410 Total
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Summary for Subcatchment PR2: PR2

Runoff = 522 cfs @ 12.21 hrs, Volume= 0.490 af, Depth> 4.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.080 36 Woods, Fair, HSG A
0.200 73  Woods, Fair, HSG C
0.100 79 Woods, Fair, HSG D
0.600 98 Paved parking, HSG A
0.400 49 50-75% Grass cover, Fair, HSG A
0.040 84 50-75% Grass cover, Fair, HSG D

1.420 75 Weighted Average

0.820 57.75% Pervious Area
0.600 42.25% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.2 50 0.0800 0.07 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
0.5 79 0.2400 245 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 20 0.1500 2.71 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.4 205 0.0150 2.49 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 101 0.0190 2.07 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

15.0 455 Total
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Summary for Subcatchment PR3A: PR3A

Runoff = 569 cfs @ 12.23 hrs, Volume= 0.558 af, Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

0.300 73 Woods, Fair, HSG C
1.200 79 50-75% Grass cover, Fair, HSG C

1.500 78 Weighted Average

1.500 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.2 50 0.0650 0.06 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.28"
1.4 104 0.0650 1.27 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 12 0.3300 2.87 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.7 138 0.0300 3.52 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.6 181 0.0100 5.36 4.21 Pipe Channel, RCP_Round 12"

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.4 131 0.0100 6.22 7.63 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.2 66 0.0091 5.93 7.28 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.2 75 0.0092 5.97 7.32 Pipe Channel, RCP_Round 15"
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.011 Concrete pipe, straight & clean

16.8 757 Total
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Summary for Subcatchment PR3B: PR3B

Runoff = 427 cfs @ 12.07 hrs, Volume= 0.338 af, Depth> 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.600 98 Paved parking, HSG C
0.600 100.00% 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 PR4: PR4

Runoff = 0.75cfs @ 12.07 hrs, Volume= 0.052 af, Depth> 4.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.011 79 50-75% Grass cover, Fair, HSG C
0.037 49 50-75% Grass cover, Fair, HSG A
0.080 98 Paved parking, HSG C
0.128 82 Weighted Average
0.048 37.50% Pervious Area
0.080 62.50% 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 PR5: PR5

Runoff = 2.05cfs @ 12.07 hrs, Volume= 0.151 af, Depth> 6.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.100 79 50-75% Grass cover, Fair, HSG C
0.200 98 Paved parking, HSG C
0.300 92 Weighted Average
0.100 33.33% Pervious Area
0.200 66.67% 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 PR6: PR6

Runoff = 6.66 cfs @ 12.07 hrs, Volume= 0.458 af, Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

0.450 49 50-75% Grass cover, Fair, HSG A
0.200 79 50-75% Grass cover, Fair, HSG C
0.060 84 50-75% Grass cover, Fair, HSG D
0.300 98 Paved parking, HSG A

0.150 98 Paved parking, HSG C

0.100 98 Paved parking, HSG D

1.260 77 Weighted Average

0.710 56.35% Pervious Area

0.550 43.65% 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 PR7: PR7

Runoff = 19.62 cfs @ 12.07 hrs, Volume= 1.494 af, Depth> 6.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.102 73  Woods, Fair, HSG C
0.009 36 Woods, Fair, HSG A
0.034 49 50-75% Grass cover, Fair, HSG A
0.153 79 50-75% Grass cover, Fair, HSG C
1.448 98 Paved parking, HSG A
1.054 98 Paved parking, HSG C

2.800 95 Weighted Average

0.298 10.64% Pervious Area
2.502 89.36% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 50 0.0350 1.52 Sheet Flow,
Smooth surfaces n=0.011 P2=3.28"
04 53 0.2000 2.24 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 21 0.2200 3.28 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.0 209 0.0300 3.52 Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.6 180 0.0139 5.35 4.20 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, straight & clean

0.2 177 0.0650 16.80 40.40 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.7 295 0.0102 6.65 16.00 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.2 90 0.0100 6.59 15.85 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.4 177 0.0136 7.68 18.48 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n= 0.013 Concrete pipe, straight & clean

0.8 Direct Entry,

0.1 66 0.0136 7.68 18.48 Pipe Channel,
21.0" Round Area= 2.4 sf Perim=5.5" r=0.44'
n=0.013 Concrete pipe, straight & clean

50 1,318 Total
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Summary for Subcatchment PR8: PR8

Runoff = 3.01cfs@ 12.10 hrs, Volume= 0.222 af, Depth> 4.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.125 79 50-75% Grass cover, Fair, HSG C
0.202 84 50-75% Grass cover, Fair, HSG D
0.228 79 Woods, Fair, HSG D

0.555 81 Weighted Average
0.555 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.8 50 0.1300 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.28"
0.9 67 0.0600 1.22 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

6.7 117 Total
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Summary for Subcatchment PR9: PR9

Runoff = 569 cfs@ 12.11 hrs, Volume= 0.424 af, Depth> 3.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

0.590 49 50-75% Grass cover, Fair, HSG A
0.627 79 50-75% Grass cover, Fair, HSG C
0.232 84 50-75% Grass cover, Fair, HSG D
0.036 76 Gravel roads, HSG A
0.010 89 Gravel roads, HSG C

1.495 68 Weighted Average
1.495 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 50 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=3.28"
1.7 125 0.0320 1.25 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

7.3 175 Total
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Summary for Pond P1: Bioretention Area

Inflow Area = 1.420 ac, 42.25% Impervious, Inflow Depth > 4.14" for 100-Year event
Inflow = 522 cfs @ 12.21 hrs, Volume= 0.490 af

Outflow = 226 cfs @ 12.55 hrs, Volume= 0.357 af, Atten=57%, Lag= 20.7 min
Discarded = 0.22 cfs @ 12.55 hrs, Volume= 0.225 af

Primary = 2.04 cfs @ 12.55 hrs, Volume= 0.132 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 158.24' @ 12.55 hrs Surf.Area= 3,937 sf Storage= 8,736 cf

Plug-Flow detention time=204.7 min calculated for 0.357 af (73% of inflow)
Center-of-Mass det. time=115.3 min ( 941.5 - 826.2)

Volume Invert Avail.Storage Storage Description
#1 155.00' 11,957 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
155.00 1,579 188.0 0 0 1,579
156.00 2,217 223.0 1,889 1,889 2,742
157.00 2,953 252.0 2,576 4,465 3,864
158.00 3,738 271.0 3,338 7,803 4,697
158.50 4,153 280.0 1,972 9,775 5,114
159.00 4,581 290.0 2,183 11,957 5,590
Device Routing Invert Outlet Devices
#1  Primary 158.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)

Head (feet) 0.00 0.50
Width (feet) 5.00 6.00
#2  Discarded 155.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.22 cfs @ 12.55 hrs HW=158.24' (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.22 cfs)

Primary OutFlow Max=2.04 cfs @ 12.55 hrs HW=158.24" (Free Discharge)
1=Custom Weir/Orifice (Weir Controls 2.04 cfs @ 1.60 fps)
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Summary for Pond P2: Detention Basin

Inflow Area = 2.228 ac, 30.52% Impervious, Inflow Depth > 5.10" for 100-Year event
Inflow = 8.60 cfs @ 12.10 hrs, Volume= 0.948 af

Outflow = 0.97 cfs @ 13.40 hrs, Volume= 0.742 af, Atten=89%, Lag=77.9 min
Primary = 0.97 cfs @ 13.40 hrs, Volume= 0.742 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=160.93' @ 13.40 hrs Surf.Area= 7,219 sf Storage= 23,425 cf

Plug-Flow detention time=319.5 min calculated for 0.741 af (78% of inflow)
Center-of-Mass det. time=239.2 min ( 1,030.7 - 791.5)

Volume Invert Avail.Storage Storage Description
#1 156.00' 27,737 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
156.00 2,331 275.0 0 0 2,331
157.00 3,258 321.0 2,782 2,782 4,533
157.50 3,896 289.0 1,786 4,568 6,094
158.00 4,338 299.0 2,058 6,625 6,584
159.00 5,276 318.0 4,799 11,425 7,567
160.00 6,256 337.0 5,759 17,184 8,610
161.00 7,298 356.0 6,770 23,954 9,714
161.50 7,839 365.0 3,783 27,737 10,260
Device Routing Invert Outlet Devices
#1  Primary 153.40" 12.0" Round Culvert

L=112.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 153.40'/ 152.50' S=0.0080"'/" Cc=0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf
#2  Device 1 157.00' 4.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 160.90" 4.0" x 4.0" Horiz. Orifice/Grate X 4.00 columns
X 4 rows C=0.600 in 24.0" x 24.0" Grate
Limited to weir flow at low heads

Primary OutFlow Max=0.93 cfs @ 13.40 hrs HW=160.93" (Free Discharge)
=Culvert (Passes 0.93 cfs of 7.67 cfs potential flow)
1:2=0rificelGrate (Orifice Controls 0.81 cfs @ 9.34 fps)
3=0Orifice/Grate (Weir Controls 0.12 cfs @ 0.54 fps)
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Summary for Pond P3: Infiltration Basin

Inflow Area = 0.300 ac, 66.67% Impervious, Inflow Depth > 6.05" for 100-Year event
Inflow = 2.05cfs @ 12.07 hrs, Volume= 0.151 af

Outflow = 1.98cfs @ 12.09 hrs, Volume= 0.134 af, Atten= 3%, Lag= 1.2 min
Discarded = 0.01cfs @ 12.09 hrs, Volume= 0.011 af

Primary = 1.97cfs @ 12.09 hrs, Volume= 0.123 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=162.58' @ 12.09 hrs Surf.Area= 1,236 sf Storage= 968 cf

Plug-Flow detention time= 88.9 min calculated for 0.134 af (88% of inflow)
Center-of-Mass det. time= 35.2 min ( 806.6 - 771.3 )

Volume Invert Avail.Storage Storage Description
#1 161.50' 1,389 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
161.50 552 116.0 0 0 552
162.00 879 170.0 355 355 1,783
162.50 1,202 174.0 518 873 1,922
162.90 1,379 179.0 516 1,389 2,080
Device Routing Invert Outlet Devices
#1  Primary 155.00' 12.0" Round Culvert

L=49.0" RCP, sqg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 155.00"/ 154.00' S=0.0204"'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf
#2  Device 1 162.40' 4.0" x 4.0" Horiz. Orifice/Grate X 4.00 columns
X 4 rows C=0.600 in 24.0" x 24.0" Grate
Limited to weir flow at low heads
#3 Discarded 161.50" 0.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.01 cfs @ 12.09 hrs HW=162.58" (Free Discharge)
3=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=1.97 cfs @ 12.09 hrs HW=162.58" (Free Discharge)
=Culvert (Passes 1.97 cfs of 9.95 cfs potential flow)
2=0Orifice/Grate (Weir Controls 1.97 cfs @ 1.38 fps)
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Summary for Pond P4: Infiltration Basin

Inflow Area = 1.260 ac, 43.65% Impervious, Inflow Depth > 4.36" for 100-Year event
Inflow = 6.66 cfs @ 12.07 hrs, Volume= 0.458 af

Outflow = 419 cfs@ 12.16 hrs, Volume= 0.374 af, Atten=37%, Lag= 5.4 min
Discarded = 0.21cfs@ 12.16 hrs, Volume= 0.186 af

Primary = 3.99cfs @ 12.16 hrs, Volume= 0.188 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=154.37" @ 12.16 hrs Surf.Area= 3,722 sf Storage= 6,367 cf

Plug-Flow detention time= 154.9 min calculated for 0.374 af (82% of inflow)
Center-of-Mass det. time= 82.4 min ( 896.0 - 813.6 )

Volume Invert Avail.Storage Storage Description
#1 151.00' 6,847 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
151.00 545 185.0 0 0 545
152.00 1,210 238.0 856 856 2,342
153.00 2,120 306.0 1,644 2,500 5,298
154.00 3,095 343.0 2,592 5,092 7,236
154.50 3,945 293.0 1,756 6,847 9,772
Device Routing Invert Outlet Devices
#1  Primary 154.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)

Head (feet) 0.00 0.50
Width (feet) 5.00 6.00
#2  Discarded 151.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.21 cfs @ 12.16 hrs HW=154.37' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.21 cfs)

Primary OutFlow Max=3.98 cfs @ 12.16 hrs HW=154.37" (Free Discharge)
1=Custom Weir/Orifice (Weir Controls 3.98 cfs @ 1.98 fps)
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Summary for Pond P5: Infiltration Basin

Inflow Area = 4.595 ac, 58.80% Impervious, Inflow Depth > 5.33" for 100-Year event
Inflow = 26.82 cfs @ 12.08 hrs, Volume= 2.041 af

Outflow = 4.75cfs @ 12.54 hrs, Volume= 1.889 af, Atten=82%, Lag= 27.6 min
Discarded = 091 cfs @ 12.54 hrs, Volume= 0.982 af

Primary = 3.84cfs @ 12.54 hrs, Volume= 0.907 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=145.82' @ 12.54 hrs Surf.Area= 16,338 sf Storage= 36,694 cf

Plug-Flow detention time= 136.9 min calculated for 1.889 af (93% of inflow)
Center-of-Mass det. time= 97.6 min ( 874.7 - 777.1)

Volume Invert Avail.Storage Storage Description
#1 143.00' 48,482 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
143.00 9,980 601.0 0 0 9,980
144.00 11,812 620.0 10,883 10,883 11,924
145.00 14,463 744.0 13,115 23,998 25,401
146.00 16,751 782.0 15,593 39,591 30,078
146.50 18,831 695.0 8,890 48,482 40,311
Device Routing Invert Outlet Devices
#1  Primary 144.00' 12.0" Round Culvert

L=50.0'" RCP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 144.00'/ 143.50' S=0.0100'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf
#2  Primary 146.00' Custom Weir/Orifice, Cv=2.62 (C= 3.28)
Head (feet) 0.00 0.50
Width (feet) 6.00 7.00
#3  Discarded 143.00' 2.410 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.91 cfs @ 12.54 hrs HW=145.82" (Free Discharge)
T _3=Exfiltration (Exfiltration Controls 0.91 cfs)

Primary OutFlow Max=3.84 cfs @ 12.54 hrs HW=145.82" (Free Discharge)
1=Culvert (Inlet Controls 3.84 cfs @ 4.89 fps)
2=Custom Weir/Orifice ( Controls 0.00 cfs)
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Summary for Link DP1: Wetland ST-10

Inflow Area = 2.761 ac, 21.73% Impervious, Inflow Depth > 2.33" for 100-Year event
Inflow = 434 cfs @ 12.20 hrs, Volume= 0.535 af
Primary = 4.34 cfs @ 12.20 hrs, Volume= 0.535 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP3: Wetland EA1 (culvert)

Inflow Area = 8.083 ac, 48.65% Impervious, Inflow Depth > 2.73" for 100-Year event
Inflow = 7.78 cfs @ 12.18 hrs, Volume= 1.837 af
Primary = 7.78 cfs @ 12.18 hrs, Volume= 1.837 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Summary for Link DP4: Wetland EA 1

Inflow Area = 0.555 ac, 0.00% Impervious, Inflow Depth > 4.80" for 100-Year event
Inflow = 3.01cfs@ 12.10 hrs, Volume= 0.222 af
Primary = 3.01cfs@ 12.10 hrs, Volume= 0.222 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means


http://soils.usda.gov/sqi/
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://soils.usda.gov/contact/state_offices/
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272

(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.
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Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.
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