


1

Table of Contents

Checklist for Stormwater Report

Stormwater Report Narrative

v

Project Description
Site Description

Existing Drainage Conditions
Proposed Drainage Conditions

S O U1

Environmentally Sensitive and Low Impact Development (LID) Techniques.........ccccouecenneceunne.

Regulatory Compliance

Massachusetts Department of Environmental Protection (DEP) — Stormwater Management
Standards

Standard 1: No New Untreated Discharges or Erosion to Wetlands
Standard 2: Peak Rate Attenuation

Standard 3: Stormwater Recharge
Standard 4: Water Quality
Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPLs)
Standard 6: Critical Areas

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

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

Standard 9: Operation and Maintenance Plan
Standard 10: Prohibition of lllicit Discharges
Town of Groton Chapter 198 Stormwater Management — Low-Impact Development......................
198-7B. Standards

198-8 Operation and Maintenance Plans

Town of Groton Chapter 352 Earth Removal Stormwater Advisory Committee
352-9 Site Planning
352-10 No Untreated Discharges
352-11 Stormwater Recharge
352-12 Pretreatment
352-13 Peak Control
352-14 Channel Protection
352-15 Water Quality Volume
352-16 Pollutant Removal

Checklist for Stormwater Report

11
11
11
12
13
13
13

14

14
14
14
14
15
15
15
15
15
15
15
16
16
16
16



2

352-17 Critical Areas
352-18 Redevelopment
352-19 Erosion Control

352-20 Stormwater Pollution Prevention Plan
352-21 lllicit Discharges

352-22 Operations and Maintenance Plans

352-23 Additional Requirements for Driveways

352-25 Additional Requirements for Projects Involving Wetland Resources ...........cccoevoneveeneee

352-26 Specific System Design Guidelines

Appendices

Appendix A:  Standard 1 Computations and Supporting Information

16
16
16
16
16
16
16
17
17

Appendix B:  Standard 2 Computations and Supporting Information

Appendix C:  Standard 3 Computations and Supporting Documentation

Appendix D:  Standard 4 Computations and Supporting Information

Appendix E:  Standard 8 Supporting Information

Appendix F:  Standard 10 lllicit Discharge Statement

Checklist for Stormwater Report



3

List of Tables

Table No. Description Page
Table 1 Existing Conditions Hydrologic Data 6
Table 2 Proposed Conditions Hydrologic Data 6
Table 3 Peak Discharge Rates (cfs*) 12
Table 4 Peak Discharge Volumes (af*) 12
Table 5 Summary of Recharge Calculations 13
Checklist for Stormwater Report



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

Checklist for Stormwater Report

A. Introduction

Important: When A Stormwater Report must be submitted with the Notice of Intent permit application to document

filing outforms ¢ mpliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
on the computer, . . . . . . .

use only the tab  the Stormwater Report (which should provide more substantive and detailed information) but is offered
key to move your here as a tool to help the applicant organize their Stormwater Management documentation for their
cursor - do not Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,

use the return the Stormwater Report must contain the engineering computations and supporting information set forth in

ke' 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.
A

The Stormwater Report must include:
IEA" 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.
Applicant/Project Name
Project Address
Name of Firm and Registered Professional Engineer that prepared the Report
Long-Term Pollution Prevention Plan required by Standards 4-6
Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 82
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.

1 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

Checklist (continued)

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

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

Minimizing disturbance to existing trees and shrubs

I I N I

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

O 0O004ddddagdgd

Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

X 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

L
L

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

X

X
L
X

O X

X

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.

180% 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)

X 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.

X 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;

e 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.

X 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:

[] is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

X is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
[] involves runoff from land uses with higher potential pollutant loads.

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

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 % or 1” Water Quality Volume or

[] The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

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

[] ATMDL 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.

0
[] The NPDES Multi-Sector General Permit does not cover the land use.
X 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 LUHPPLSs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

O

All exposure has been eliminated.

X

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.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

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

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

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

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

[] Limited Project

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

[] Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

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

[] Bike Path and/or Foot Path
[] Redevelopment Project

[] Redevelopment portion of mix of new and redevelopment.

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

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

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:

X Name of the stormwater management system owners;

X Party responsible for operation and maintenance;

X Schedule for implementation of routine and non-routine maintenance tasks;
X Plan showing the location of all stormwater BMPs maintenance access areas;
[] Description and delineation of public safety features;

X Estimated operation and maintenance budget; and

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

X 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.

MassDEP Stormwater Checklist.doc « 04/01/08 Stormwater Report Checklist « Page 8 of 8



5

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). This report also demonstrates compliance with the Town of
Groton Town Code Chapter 198 Stormwater Management — Low Impact Development and
Chapter 352 Earth Removal Stormwater Advisory Committee.

Project Description

The Applicant, UMass Memorial Health Care, is proposing to construct a satellite emergency
facility and a potential future medical office building (the Project). As proposed, the Project
consists of 34,200 square feet of building footprint, a helipad, surface parking lot, access drives,
stormwater and utility improvements, and ancillary landscape and pedestrian improvements to
support this use.

At full build, the Project will entail the construction of a parking lot generating more than 1,000
daily vehicular trips and is therefore considered a Land Use with Higher Potential Pollutant Loads
(LUHPPL).

Site Description

The Project Site is a 6.6-acre parcel of land (the Site) located at 490 Main Street in Groton,
Massachusetts. The Site lies within the surface watershed of the Nashua River and is bounded by
a former office park (proposed for redevelopment into a residential neighborhood) to the north,
Main Street to the southwest, and residential homes abutting Taylor Road to the southeast. See
Figure 1, Site Locus Map.

There is one jurisdictional bordering vegetated wetland located within the center of the Site. For
detailed information regarding the wetland resource areas present on the site see the Project
Notice of Intent prepared for the Project.

According to the Natural Resources Conservation Service (NRCS), surface soils on the Site include
Montauk, Newport, Charlton, Deerfield, and Merrimack-Urban Land Complex. On-site soils are
classified as Hydrologic Soil Groups (HSG) A, B, C, and D. Based on the soil evaluation included in
Appendix C, the Site is considered to be within an area of rapid infiltration (soils with a saturated
hydraulic conductivity greater than 2.4 inches per hour).

Stormwater Report Narrative
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Existing Drainage Conditions

Under existing conditions, the Site is generally undeveloped with gradually sloping topography.
Figure 2 illustrates the existing drainage patterns on the Site. Currently, the Site is divided into 3
drainage areas as stormwater runoff flows to 3 Design Points, which have been identified as
"Existing Wetland”, "Existing Adjacent Swale”, and “Main Street Drainage System”. Table 1 below
provides a summary of the existing conditions hydrologic data.

Table 1 Existing Conditions Hydrologic Data

Time of
Design Area Curve Concentration
Drainage Area Discharge Location Point (Acres) Number (min)
EX-1 Existing Wetland DP-1 9.2 79 14.2
EX-2 Existing Adjacent Swale DP-2 2.2 79 8.9
EX-3 Main Street Drainage System DP-3 3.0 78 13.8

Total = 14.4 acres

Proposed Drainage Conditions

Figure 3 illustrates the proposed “post construction” drainage conditions for the project. As
shown, the Site will be divided into 6 drainage areas that discharge treated stormwater to the 3
existing Design Points. Table 2 below provides a summary of the proposed conditions hydrologic
data.

Table 2 Proposed Conditions Hydrologic Data

Time of
Design Area Curve Concentration
Drainage Area Discharge Location Point (Acres) Number (min)
PR-1A Existing Wetland DP-1 0.7 87 5.0
PR-1B Existing Wetland DP-1 7.7 78 11.3
PR-2A Existing Adjacent Swale DP-2 0.2 69 8.9
PR-2B Infiltration Basin 1P DP-2 4.6 89 5.0
PR-2C Infiltration Basin 1P DP-2 0.8 98 5.0
PR-3 Main St. Drainage System DP-3 04 87 5.0

Total = 14.4 acres

The site design integrates a comprehensive stormwater management system that has been
developed in accordance with the Massachusetts Stormwater Handbook and the Town of Groton
Town Code. Because the Project is considered a LUHPPL and located within areas of rapidly
infiltrating soils 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.

Stormwater Report Narrative
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Environmentally Sensitive and Low Impact Development (LID)
Techniques

Low Impact Development (LID) techniques and stormwater Best Management Practices (BMPs)
implemented into the site design include no disturbance to wetland resource areas and
implementation of an infiltration basin. In general, stormwater from the proposed impervious
surfaces will be collected in deep-sump and hooded catch basins, pretreated further in a
sediment forebay, and infiltrated to the underlying aquifer in infiltration basin 1P.

Stormwater Report Narrative
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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.

Standard 1: No New Untreated Discharges or Erosion to Wetlands
The Project has been designed to 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 to protect downgradient
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

The Project has been designed to 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 1, 2, 5, 10, 25, and 100 years. The results of the analysis,
as summarized in Table 3 and 4 below, indicate that there is no increase in peak discharge rates
or peak discharge volumes between the existing and proposed conditions for all storm events.

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

Regulatory Compliance



Table 3 Peak Discharge Rates (cfs*)

Design Point 1-year 2-year 5-year 10-year 25-year 100-year

Design Point DP-1:
Existing Wetland

Existing 6.8 10.1 15.9 21.0 28.2 395
Proposed 6.5 9.7 15.3 20.2 27.2 382

Design Point DP-2:
Existing Adjacent

Swale
Existing 1.9 2.9 45 6.0 8.0 11.2
Proposed 0.1 0.1 0.3 04 0.8 11.2

Design Point DP-3:
Main Street Drainage

System
Existing 2.1 3.2 5.1 6.7 9.1 12.8
Proposed 0.6 0.8 1.2 15 1.9 2.5

Table 4 Peak Discharge Volumes (af*)

Design Point 1-year 2-year 5-year 10-year 25-year 100-year

Design Point DP-1:
Existing Wetland

Existing 0.7 1.0 1.5 2.0 2.7 3.8
Proposed 0.6 0.9 14 1.8 24 34

Design Point DP-2:
Existing Adjacent

Swale
Existing 0.2 0.2 04 0.5 0.6 0.9
Proposed 0.0 0.0 0.0 0.0 0.1 0.5

Design Point DP-3:
Main Street Drainage

System
Existing 0.2 0.3 0.5 0.6 0.9 12
Proposed 0.0 0.1 0.1 0.1 0.1 0.2

Standard 3: Stormwater Recharge
The Project has been designed to comply with Standard 3.

In accordance with the Stormwater Handbook, the Required Recharge Volume for the Project is
4,690 cubic feet.

12 Regulatory Compliance
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Recharge of stormwater has been provided through the use of one surface infiltration basin,
which has been sized using the static method, and has been designed to drain completely within
72 hours. Table 5 below provides a summary of the proposed infiltration BMP utilized for the
Project.

Table 5 Summary of Recharge Calculations

Provided Recharge Volume

Infiltration BMP (cubic feet)
Infiltration Basin #1P 35,160
Total Provided Recharge 35,160
Total Required Recharge 4,690

In some locations, vertical separation from the infiltrative BMPs and estimated seasonal high
groundwater is less than four feet and therefore a mounding analysis has been completed for
those basins.

Soil evaluation (including Geotechnical Report), computations, and supporting information are
included in Appendix C.

Standard 4: Water Quality

The Project has been designed to comply with Standard 4.

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

Computations and supporting information, including the Long-Term Pollution Prevention Plan,
are included in Appendix D.

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

The Project proposes a parking lot that, at full build out, will generate more than 1,000 vehicular
trips per day and is therefore considered a LUHPPL. Accordingly, the Project 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 have been identified in the Long-Term Pollution Prevention Plan included
in Appendix D.

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.

Regulatory Compliance



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

The Project is not considered a redevelopment has been designed to 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

The Project will disturb more than 1 acre of land and is therefore required to obtain coverage
under the Environmental Protection Agency (EPA) National Pollutant Discharge Elimination
System (NPDES) Construction General Permit. As required under this permit, a Stormwater
Pollution Prevention Plan (SWPPP) will be developed and submitted before land disturbance
begins. Recommended construction period pollution prevention and erosion and sedimentation
controls to be finalized in the SWPPP are included in Appendix F. The Erosion and Sedimentation
Control Measures included in the report address all requirements outlined in Chapter 253-19
Erosion Control, in the Town of Groton Bylaws.

Standard 9: Operation and Maintenance Plan

In compliance with Standard 9, a Post Construction Stormwater Operation and Maintenance
(O&M) Plan has been developed for the Project. The O&M Plan addresses all requirements
outlined in Chapter 352-22 Operations and Maintenance Plans, in the Town of Groton Bylaws.

To Note: There are no easements or public safety features to delineate on site, per the Town of
Groton Parcel date and MassGIS respectively. Thus addressing 352-22 A(9) and 352-22 A(11).

The O&M Plan is included in Appendix D as part of the Long-Term Pollution Prevention Plan.

Standard 10: Prohibition of lllicit Discharges

Sanitary sewer and storm drainage structures which were part of the previous development on
this site are to be completely removed during the site redevelopment. The design plans
submitted with this report have been designed in full compliance with current standards. The
Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges.

Town of Groton Chapter 198 Stormwater
Management — Low-Impact Development

As demonstrated below, the proposed Project fully complies with Town of Groton Chapter 198
Stormwater Management — Low-Impact Development.

14 Regulatory Compliance
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198-7B. Standards

The Project has been designed to meet the Massachusetts Stormwater Management Standards
as thoroughly outlined previously herein.

198-8 Operation and Maintenance Plans

A Post Construction Stormwater Operation and Maintenance (O&M) Plan has been developed
for the Project and is included in Appendix D as part of the Long-Term Pollution Prevention Plan.

Town of Groton Chapter 352 Earth Removal
Stormwater Advisory Committee

As demonstrated below, the proposed Project fully complies with Town of Groton Chapter 352
Earth Removal Stormwater Advisory Committee.

352-9 Site Planning

Low-impact development (LID) techniques are incorporated into the Project by use of two
surface infiltration basins. Figures 2 and 3 included herein document the site drainage conditions
under existing and proposed conditions. The Project proposed site layout minimizes total
impervious area by developing in a phased manner, follows the existing topography of the Site,
and protects the existing on-Site wetland.

352-10 No Untreated Discharges

See response to Massachusetts Stormwater Standard 1 included previously herein.

352-11 Stormwater Recharge

See response to Massachusetts Stormwater Standard 3 included previously herein. No
underground recharge systems are proposed as part of the Project. The Project requests a waiver
from 352-11(C)(7), which requires at least 80% of TSS removal required prior to discharge in
areas with rapid infiltration rates. Stormwater runoff tributary to Basin #1P receives 44%
pretreatment prior to recharge as required by the Massachusetts Stormwater Standards.

352-12 Pretreatment

Infiltration #1P has been preceded by deep sump hooded catch basins and a sediment forebay.

The sediment forebay has been designed to accommodate a minimum of one year's worth of
sediment and includes a grass buffer or transition zone between the forebay and the basin.

Infiltration Basin #1P annual sediment loading: 2.97 (acres) x 500 pounds/Acre-Storm + 90
pounds/ft3 x 10 storms/year = 165 cubic feet of sediment/year

Infiltration Basin #1P sediment forebay provided volume: 1,567 cubic feet

Regulatory Compliance
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352-13 Peak Control

See response to Massachusetts Stormwater Standard 2 included previously herein.

352-14 Channel Protection

The one-year, twenty-four-hour return frequency storm event (one-year storm) shall be detained
for an additional 24 hours longer than the predevelopment runoff discharge time. The Project is
designed such that both of the infiltration basins proposed for the Project will fully recharge the
one-year storm with no overflow discharge runoff from the Site.

352-15 Water Quality Volume

See response to Massachusetts Stormwater Standard 4 included previously herein.

352-16 Pollutant Removal

See response to Massachusetts Stormwater Standard 4 included previously herein. The project is
tributary to the Nashua River. There is no established TMDL for the Nashua River.

352-17 Critical Areas

See response to Massachusetts Stormwater Standard 6 included previously herein.

352-18 Redevelopment

See response to Massachusetts Stormwater Standard 7 included previously herein.

352-19 Erosion Control

See response to Massachusetts Stormwater Standard 8 included previously herein.

352-20 Stormwater Pollution Prevention Plan

See response to Massachusetts Stormwater Standard 8 included previously herein.

352-21 lllicit Discharges

See response to Massachusetts Stormwater Standard 10 included previously herein.

352-22 Operations and Maintenance Plans

See response to Massachusetts Stormwater Standard 9 included previously herein.

352-23 Additional Requirements for Driveways

The two driveways for the Project have been designed such that there is a high point at the
property line and all stormwater runoff impervious areas on the Site will drain back into the Site

Regulatory Compliance



and into the Project’s stormwater management system. No stormwater runoff from impervious
areas on the Property will discharge into the public right-of-way.

352-25 Additional Requirements for Projects Involving Wetland
Resources

As demonstrated in response to Massachusetts Stormwater Standard 2 above, the Project
minimizes changes in site hydrology from pre-project to post-project. See response to

Massachusetts Stormwater Standard 2 for hydrological calculations. There are no turtle or
amphibian protected habitats on site.

352-26 Specific System Design Guidelines

The Project proposes a surface, vegetated infiltration basin. The basin is easily accessed for
maintenance with an appropriately sized forebay. Notes are provided on the Site Plans to
prevent soil compaction during construction.

17  Regulatory Compliance



Appendix A:Standard 1 Computations and

Supporting Information

> Pipe Sizing Calculations (25-year storm)

The closed drainage system was designed for the 25-year storm event in accordance with the
Town of Groton stormwater requirements for subdivisions.

Drainage pipes were sized using Manning'’s Equation for full-flow capacity and the Rational

Method. The performance of the system was analyzed using StormCAD, a HEC-22 based
program.

> Stone outlet protection for pipe ends (See Virginia Erosion and Sediment Control Handbook,
Chapter 3.18)

Appendix A: Standard 1 Computations and Supporting Information



NOAA Atlas 14, Volume 10, Version 3

Elevation: 228 ft**
* source: ESRI Maps
** source: USGS

Location name: Groton, Massachusetts, USA*
Latitude: 42.6216°, Longitude: -71.5856°
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Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular

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

. Average recurrence interval (years) |
Duration
[ 1 [ 2 5 || 10 |[ 25 50 100 || 200 | 500 | 1000 |
5-min 3.89 4.58 5.72 6.66 7.97 8.95 9.98 11.2 12.9 14.3
(3.10-4.86) || (3.65-5.74) || (4.54-7.18) || (5.26-8.39) || (6.06-10.4) || (6.65-11.9) || (7.19-13.7) || (7.57-15.6) || (8.38-18.5) || (9.05-20.9)
10-min 2.75 3.25 4.05 4.72 5.65 6.34 7.07 7.90 9.12 10.1
(2.19-3.44) || (2.58-4.06) || (3.21-5.08) || (3.71-5.94) || (4.29-7.37) || (4.70-8.42) || (5.09-9.71) || (5.35-11.0) || (5.92-13.1) || (6.41-14.8)
15-min 2.16 2.55 3.18 3.70 4.43 4.97 5.54 6.20 715 7.94
(1.72-2.70) || (2.02-3.18) || (2.52-3.99) || (2.92-4.66) || (3.37-5.78) || (3.69-6.61) || (3.99-7.62) || (4.20-8.64) || (4.65-10.3) || (5.03-11.6)
30-min 1.47 1.73 217 2.52 3.02 3.39 3.78 4.22 4.87 5.41
(1.17-1.84) || (1.38-2.17) || (1.72-2.71) || (1.99-3.18) || (2.29-3.94) || (2.52-4.50) || (2.72-5.19) || (2.86-5.88) || (3.16-6.99) || (3.42-7.89)
60-min 0.931 1.10 1.37 1.60 1.91 214 2.39 2.67 3.08 3.42
(0.741-1.16) || (0.873-1.37) || (1.09-1.72) || (1.26-2.01) || (1.45-2.49) || (1.59-2.85) || (1.72-3.28) || (1.81-3.72) || (2.00-4.42) || (2.17-5.00)
2hr 0.582 0.699 0.890 1.05 1.27 1.43 1.60 1.81 213 2.40
(0.467-0.722)||(0.560-0.867)|| (0.710-1.11) || (0.832-1.31) || (0.971-1.65) || (1.07-1.90) || (1.17-2.20) || (1.23-2.51) || (1.39-3.03) || (1.52-3.47)
3-hr 0.442 0.536 0.688 0.814 0.988 1.12 1.26 1.43 1.69 1.91
(0.356-0.546)||(0.431-0.662)||(0.551-0.853)|| (0.649-1.01) || (0.761-1.28) || (0.842-1.48) || (0.920-1.73) || (0.972-1.97) || (1.10-2.40) || (1.22-2.76)
6-hr 0.280 0.341 0.441 0.524 0.638 0.723 0.815 0.928 1.10 1.25
(0.227-0.343)||(0.277-0.419)||(0.356-0.543)||(0.421-0.648)||(0.495-0.824)(|(0.548-0.951)|| (0.601-1.11) || (0.635-1.27) || (0.722-1.55) || (0.799-1.80)
12-hr 0.175 0.213 0.275 0.327 0.398 0.451 0.508 0.578 0.685 0.778
(0.143-0.213)||(0.174-0.260)||(0.224-0.336)||(0.264-0.401)|(0.311-0.510)||(0.344-0.589)||(0.376-0.689)|((0.397-0.787)|{(0.451-0.960)|| (0.498-1.11)
24-hr 0.106 0.129 0.167 0.198 0.241 0.273 0.308 0.350 0.414 0.470
(0.087-0.128)||(0.106-0.156)||(0.137-0.202)||(0.161-0.241)||(0.189-0.306)||(0.210-0.354)|(0.229-0.414)|(0.242-0.473)|{(0.274-0.577)|((0.302-0.664):
2-da 0.060 0.074 0.096 0.114 0.140 0.158 0.178 0.203 0.240 0.273
y (0.050-0.072)||(0.061-0.089)||(0.079-0.116)||(0.094-0.138)||(0.110-0.176)||(0.122-0.204)||(0.133-0.238)|(0.141-0.273)|{(0.159-0.332)|((0.176-0.383).
3-da 0.044 0.054 0.069 0.083 0.101 0.114 0.128 0.146 0.172 0.194
y (0.037-0.053)||(0.045-0.064)||(0.058-0.083)||(0.068-0.099)||(0.080-0.126)||(0.088-0.146)(((0.096-0.170)|((0.101-0.195)|{(0.114-0.237)|({(0.125-0.272)
4-da 0.036 0.043 0.055 0.066 0.080 0.090 0.101 0.115 0.135 0.151
y (0.030-0.042)||(0.036-0.051)||(0.046-0.066)||(0.054-0.079)||(0.063-0.100)|(0.070-0.115)||(0.076-0.134)|((0.080-0.153)||(0.089-0.185)|((0.098-0.211)
7-da 0.024 0.029 0.036 0.042 0.051 0.057 0.064 0.072 0.083 0.092
y (0.020-0.029)||(0.024-0.034)||(0.030-0.043)|/(0.035-0.051)||(0.041-0.063)|(0.045-0.072)||(0.048-0.084)|[(0.050-0.095)|{ (0.055-0.113)|((0.060-0.128)
10-da 0.020 0.023 0.028 0.033 0.039 0.043 0.048 0.054 0.061 0.068
y (0.017-0.023)||(0.019-0.027)||(0.024-0.034)||(0.027-0.039)||(0.031-0.048)||(0.034-0.055)||(0.036-0.063)|[(0.038-0.071)|{(0.041-0.083)|{(0.044-0.093).
20-da 0.014 0.016 0.018 0.021 0.024 0.027 0.029 0.032 0.035 0.038
y (0.012-0.016)||(0.013-0.018)||(0.016-0.022)|/(0.017-0.025)||(0.019-0.029)||(0.021-0.033)|((0.022-0.037)|{(0.022-0.041)|{(0.023-0.047)|((0.024-0.052)
30-da 0.011 0.013 0.015 0.016 0.019 0.020 0.022 0.024 0.026 0.027
y (0.010-0.013)/{(0.011-0.015)||(0.012-0.017)||(0.014-0.019)||(0.015-0.022)|(0.016-0.025)||(0.016-0.028)|[(0.017-0.031)|{(0.017-0.035)|{(0.018-0.037):
45-da 0.009 0.010 0.012 0.013 0.014 0.016 0.017 0.018 0.019 0.020
y (0.008-0.011)|{(0.009-0.012)|{(0.010-0.014)|{(0.011-0.015)|{(0.012-0.017)|{(0.012-0.019)||(0.013-0.021)|(0.013-0.023)(|(0.013-0.026)||(0.013-0.028)
60-da 0.008 0.009 0.010 0.011 0.012 0.013 0.014 0.015 0.016 0.016
y (0.007-0.009)||(0.008-0.010)/|(0.008-0.012)||(0.009-0.013)||(0.010-0.015)||(0.010-0.016)||(0.010-0.018)|((0.011-0.019)|{(0.011-0.021)|{(0.011-0.023)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical




PDS-based intensity-duration-frequency (IDF) curves
Latitude: 42.6216°, Longitude: -71.5856°
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Small scale terrain
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— 1
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— 100
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— 5-min — 2-day
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Large scale aerial
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Outfall Riprap Sizing and Velocity Calculations

Project

Calculated by

Checked by
Tw > 0.5Do
3Do
b [
W=Do + 0.4L.
— 0 a
Do — |
La

OUTLET DESCRIPTION:

Design Storm
Flow / Discharge (Q)

Defined Channel ?
Defined Channel Width
Outlet Pipe Diameter (Do)
Tailwater Condition (Tyy)

Apron Length (L)

Apron Width at Outlet (3Dg)
Apron Width at End (W)
Median Stone Diameter (ds)
Largest Stone Diameter
Apron Depth (Z)

Apron Length (L 4):

Apron Width at Outlet (3D ):
Apron Width at End (W):

Rock Riprap:

Apron Depth (2):

Nashoba SEF Project # 16694.00
CSH Date 6/19/2025
KSS Date 6/19/2025
Tw < 0.5Do
3Do
——1 W=Do+La
Do 2 (min.)
1
La
| FES-100 | FES-200 | FES-400 |
(yr) 25 10 25
(cfs) 5.5 7.5 1.9
- NO NO NO
(ft) 0 0 0
(in) 18 18 24
(ft) |TW < 0.5D|TW < 0.5D|TW < 0.5D
(ft) 1.5 1.5 13.5
(ft) 45 4.5 6
(ft) 13 13 15.5
(in) 6 6 6
(in) 9 9 9
(in) 13.5 13.5 13.5
Length = From Virginia DCR Handbook - Plate 3.18-3 ifTy <05D
Length = From Virginia DCR Handbook - Plate 3.18-4 ifTy 205D
Width = 3 x pipe dia. (or width of channel)
Width = dia. + apron length ifTy <05D
Width = dia. + 0.4 x apron length ifTw 205D

or apron width = channel width if a well defined channel exists
Median Diameter (d 5o) = From Virginia DCR Handbook - Plate 3.18-3 or 4

Largest stone dia = 1.5 x d 5

6" or 1.5 x largest stone dia

\\vhb.com\gbN\proj\Worcester\16694.00 Nashoba Valley\05_Work\LD\StormwaterMgmt\Stormwater Report\Spreadsheets\Riprap Sizing & Velocity Calculations
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Appendix B: Standard 2 Computations and
Supporting Information

The rainfall-runoff response of the Site under existing and proposed conditions was evaluated for
storm events with recurrence intervals of 1, 2, 5, 10, 25 and 100-years. Rainfall volumes used for
this analysis were based on the Natural Resources Conservation Service (NRCS) Type Ill, 24-hour
storm and NOAA Atlas 14 precipitation depths for the site: 2.55, 3.10, 4.01, 4.76, 5.80, and 7.39
inches, respectively. Runoff coefficients for the pre- and post-development conditions, as
previously shown in Tables 2 and 3 respectively, were determined using NRCS Technical Release
55 (TR-55) methodology as provided in HydroCAD. Drainage areas used in the analyses were
described in previous sections and shown on Figures 2 and 3. The HydroCAD model is based on
the NRCS Technical Release 20 (TR-20) Model for Project Formulation Hydrology.

Appendix B: Standard 2 Computations and Supporting Information



NOAA Atlas 14, Volume 10, Version 3
Location name: Groton, Massachusetts, USA*
Latitude: 42.6216°, Longitude: -71.5856°

Elevation: 228 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES
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Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular

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

Durati Average recurrence interval (years) |
uration
I 1 [ 2 || 5 || 10 | 25 50 100 || 200 || 500 | 1000 |
5-min 0.324 0.382 0.477 0.555 0.664 0.746 0.832 0.931 1.07 1.19
(0.258-0.405)|((0.304-0.478)|((0.378-0.598)|((0.438-0.699)||(0.505-0.868)||(0.554-0.992)||(0.599-1.14)|{(0.631-1.30)||(0.698-1.54)|((0.754-1.74)
10-min 0.459 0.541 0.675 0.787 0.941 1.06 1.18 1.32 1.52 1.69
(0.365-0.573)|((0.430-0.677)|{(0.535-0.846)|{(0.619-0.990)|| (0.715-1.23) || (0.784-1.40) (|(0.848-1.62)|/(0.892-1.84),{(0.987-2.18)|| (1.07-2.46)
15-min 0.540 0.637 0.795 0.926 1.1 1.24 1.39 1.55 1.79 1.99
(0.430-0.674)|((0.506-0.796)||(0.630-0.997)|| (0.729-1.17) || (0.842-1.45) || (0.923-1.65) ||(0.998-1.90)|| (1.05-2.16) || (1.16-2.57) || (1.26-2.90)
30-min 0.735 0.867 1.08 1.26 1.51 1.69 1.89 2.11 2.44 2.70
(0.585-0.918)|[ (0.690-1.08) || (0.858-1.36) || (0.993-1.59) || (1.15-1.97) || (1.26-2.25) || (1.36-2.59) || (1.43-2.94) || (1.58-3.49) || (1.71-3.95)
60-min 0.931 1.10 1.37 1.60 1.91 214 2.39 2.67 3.08 3.42
(0.741-1.16) || (0.873-1.37) || (1.09-1.72) || (1.26-2.01) || (1.45-2.49) || (1.59-2.85) || (1.72-3.28) || (1.81-3.72) || (2.00-4.42) || (2.17-5.00)
2hr 1.16 1.40 1.78 2.10 2.54 2.86 3.21 3.63 4.26 4.80
(0.934-1.44) || (1.12-1.74) || (1.42-2.22) || (1.66-2.62) || (1.94-3.30) || (2.14-3.79) || (2.34-4.41) || (2.47-5.02) || (2.77-6.07) || (3.04-6.95)
3-hr 1.33 1.61 2.07 2.45 297 3.36 3.78 4.28 5.06 5.74
(1.07-1.64) || (1.30-1.99) || (1.66-2.56) || (1.95-3.04) || (2.29-3.85) || (2.53-4.44) || (2.76-5.18) || (2.92-5.91) || (3.31-7.19) || (3.65-8.28)
6-hr 1.68 2.05 2.64 3.14 3.83 4.33 4.88 5.56 6.60 7.50
(1.36-2.06) || (1.66-2.51) || (2.14-3.25) || (2.52-3.88) || (2.97-4.94) || (3.29-5.70) || (3.60-6.67) || (3.80-7.62) || (4.32-9.31) || (4.79-10.8)
12-hr 212 2.58 3.32 3.95 4.80 5.44 6.12 6.97 8.26 9.38
(1.73-2.58) || (2.10-3.14) || (2.71-4.06) || (3.19-4.84) || (3.75-6.15) || (4.15-7.10) || (4.54-8.30) || (4.79-9.48) || (5.44-11.6) || (6.01-13.3)
24-hr 2.55 3.10 4.01 4.76 5.80 6.56 7.39 8.41 9.96 1.3
(2.10-3.07) || (2.55-3.75) || (3.29-4.86) || (3.88-5.80) || (4.56-7.36) || (5.04-8.51) || (5.50-9.94) || (5.81-11.4) || (6.58-13.8) || (7.26-16.0)
2-da 2.92 3.57 4.63 5.51 6.72 7.62 8.59 9.77 11.6 131
y (2.43-3.50) || (2.97-4.28) || (3.83-5.57) || (4.53-6.66) || (5.32-8.48) || (5.89-9.80) || (6.43-11.5) || (6.78-13.1) || (7.67-16.0) || (8.46-18.4)
3-da 3.21 3.90 5.04 5.98 7.27 8.24 9.27 10.5 12.4 14.0
y (2.68-3.82) || (3.25-4.66) || (4.18-6.03) || (4.93-7.19) || (5.78-9.12) || (6.39-10.5) || (6.95-12.3) || (7.33-14.1) || (8.25-17.1) || (9.06-19.6)
4-da 3.46 418 5.36 6.34 7.69 8.69 9.77 11.0 13.0 14.6
y (2.90-4.12) || (3.50-4.98) || (4.47-6.40) || (5.25-7.61) || (6.12-9.61) || (6.75-11.1) || (7.33-12.9) || (7.71-14.7) || (8.63-17.8) || (9.44-20.3)
7-da 4.16 4.93 6.18 7.21 8.64 9.71 10.8 121 14.0 15.6
y (3.51-4.92) || (4.15-5.83) || (5.18-7.33) || (6.01-8.60) || (6.91-10.7) || (7.56-12.2) || (8.14-14.1) || (8.51-16.1) || (9.38-19.1) || (10.1-21.6)
10-da 4.84 5.62 6.91 7.98 9.45 10.6 1.7 13.0 14.8 16.3
y (4.10-5.69) || (4.76-6.63) || (5.82-8.17) || (6.67-9.47) || (7.58-11.6) || (8.24-13.2) || (8.79-15.1) || (9.15-17.1) || (9.95-20.1) || (10.6-22.6)
20-da 6.85 7.69 9.07 10.2 11.8 13.0 14.2 15.4 17.0 18.3
y (5.85-8.01) || (6.56-9.00) || (7.70-10.6) || (8.60-12.0) || (9.49-14.3) || (10.2-16.0) || (10.6-18.0) || (10.9-20.1) || (11.5-23.0) || (11.9-25.1)
30-da 8.53 9.42 10.9 121 13.7 15.0 16.2 17.4 18.9 20.0
y (7.32-9.93) || (8.07-11.0) || (9.27-12.7) || (10.2-14.1) || (11.1-16.5) || (11.8-18.4) |[ (12.2-20.4) || (12.4-22.7) || (12.8-25.4) || (13.1-27.3)
45-da 10.6 11.6 13.1 14.4 16.1 17.5 18.8 20.0 21.4 22.3
y (9.16-12.3) || (9.96-13.4) || (11.2-15.2) || (12.2-16.8) || (13.1-19.3) || (13.8-21.3) || (14.1-23.4) || (14.3-25.9) || (14.5-28.5) || (14.6-30.4)
60-da 12.4 13.4 15.0 16.3 18.2 19.7 211 222 23.6 24.4
y (10.7-14.3) || (11.6-15.4) || (12.9-17.4) || (14.0-19.0) || (14.8-21.7) || (15.5-23.8) || (15.8-26.1) || (15.9-28.6) || (16.1-31.3) || (16.1-33.1)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 42.6216°, Longitude: -71.5856°
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Small scale terrain
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Large scale aerial
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=%
\[hb Water Quality Volume Calculations
Project Nashoba Satellite Project # 16694.00
Emergency Facility
Calculated by XF Date 7/30/2025
Checked by CSH Date 7/30/2025

Infiltration Basin #1P
Runoff from subcatchment area PR-2B & PR-2C

Water Quality Storm Runoff Depth (in) 1.0
Total Impervious Area (ft) 170,623

SEDIMENT FOREBAY WAQV:

Required Volume*: Runoff Depth to be Treated Required Volume
(in) (ft’)
0.1 1422
Provided Volume: ) Area Cumulative Volume
Elevation ) 3
(ft°) (ft°)
217.0 476 0
218.0 769 623
219.0 1,119 1,567
BASIN WQV:
Required Volume: Runoff Depth to be Treated Required Volume
(in) (ft’)
1.0 14,219
Provided Volume: . Area Cumulative Volume
Elevation ) 3
(ft%) (ft?)
217.0 7,157 0
218.0 8,219 7,688
219.0 9,348 16,472
220.0 12,190 27,241
221.0 13,579 40,125
222.0 15,025 54,427

FREEBOARD CHECK:

100-YR Peak Elevation: 221.0
Maximum Basin Elevation: 222.0
Basin Freeboard: 1.0

* Per MassDEP Treatment Requirement

C\AMS\ACCDocs\VHB\16694.00-UMMH_Nashoba Valley_ER Phase | ESA\Project Files\05_Work\Cad\Id\Eng\_Drainage Areas\16694.00 - WQV.xIsx 1 Of 1
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Routing Diagram for 16694.00-EX
Prepared by VHB, Inc, Printed 7/30/2025
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16694.00-EX

Prepared by VHB, Inc
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC
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Page 2

Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 1-Yr NOAA 24-hr D Default 2400 1 255 2
2 2-Yr NOAA 24-hr D Default 24.00 1 3.10 2
3  5-Yr NOAA 24-hr D Default 2400 1 401 2
4 10-Yr NOAA 24-hr D Default 24.00 1 476 2
5 25-Yr NOAA 24-hr D Default 2400 1 580 2
6 100-Yr NOAA24-hr D Default 24.00 1 739 2



16694.00-EX
Prepared by VHB, Inc

HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC

Printed 7/30/2025
Page 3

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.8 68 <50% Grass cover, Poor, HSG A (EX-2)
3.8 79 <50% Grass cover, Poor, HSG B (EX-1, EX-3)
3.7 86 <50% Grass cover, Poor, HSG C (EX-1, EX-2, EX-3)
0.4 89 <50% Grass cover, Poor, HSG D (EX-1)
0.5 98 Paved parking, HSG B (EX-1, EX-3)
0.5 98 Paved parking, HSG C (EX-1, EX-2, EX-3)
0.1 98 Paved parking, HSG D (EX-1)
0.2 98 Roofs, HSG B (EX-1, EX-3)
0.1 98 Roofs, HSG C (EX-1)
0.0 98 Roofs, HSG D (EX-1)
1.3 55 Woods, Good, HSG B (EX-1, EX-3)
1.8 70 Woods, Good, HSG C (EX-1, EX-2, EX-3)
1.2 77 Woods, Good, HSG D (EX-1)

14.4 79 TOTAL AREA



16694.00-EX
Prepared by VHB, Inc
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.8 HSG A EX-2
5.8 HSG B EX-1, EX-3
6.1 HSG C EX-1, EX-2, EX-3
1.7 HSG D EX-1
0.0 Other
14.4 TOTAL AREA




16694.00-EX
Prepared by VHB, Inc
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC

Printed 7/30/2025

Page 5

Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.8 3.8 3.7 04 0.0 8.7 <50% Grass cover, Poor EX-1, EX-2, EX-3
0.0 0.5 0.5 0.1 0.0 1.1 Paved parking EX-1, EX-2, EX-3
0.0 0.2 0.1 0.0 0.0 0.3 Roofs EX-1, EX-3
0.0 1.3 1.8 1.2 0.0 4.3 Woods, Good EX-1, EX-2, EX-3
0.8 5.8 6.1 1.7 0.0 14.4 TOTAL AREA



16694.00-EX NOAA 24-hr D 1-Yr Rainfall=2.55"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 6

Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-1: Subcat EX-1 Runoff Area=9.2 ac 7.75% Impervious Runoff Depth>0.87"
Flow Length=1,000' Tc=14.2 min CN=79 Runoff=6.8 cfs 0.7 af

SubcatchmentEX-2: Subcat EX-2 Runoff Area=2.2 ac  9.09% Impervious Runoff Depth>0.87"
Flow Length=639" Tc=8.9 min CN=79 Runoff=1.9 cfs 0.2 af

SubcatchmentEX-3: Subcat EX-3 Runoff Area=3.0 ac  16.98% Impervious Runoff Depth>0.82"
Flow Length=823"' Tc=13.8 min CN=78 Runoff=2.1 cfs 0.2 af

Link DP-1: Existing Wetland Inflow=6.8 cfs 0.7 af
Primary=6.8 cfs 0.7 af

Link DP-2: Existing AdjacentSwale Inflow=1.9 cfs 0.2 af
Primary=1.9 cfs 0.2 af

Link DP-3: Main Street Drainage System Inflow=2.1 cfs 0.2 af
Primary=2.1 cfs 0.2 af

Total Runoff Area = 14.4 ac Runoff Volume = 1.0 af Average Runoff Depth = 0.86"
90.12% Pervious =13.0 ac  9.88% Impervious = 1.4 ac



16694.00-EX NOAA 24-hr D 1-Yr Rainfall=2.55"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment EX-1: Subcat EX-1

Runoff = 6.8cfs @ 12.23 hrs, Volume= 0.7 af, Depth> 0.87"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description

2.5 79 <50% Grass cover, Poor, HSG B
2.3 86 <50% Grass cover, Poor, HSG C
0.4 89 <50% Grass cover, Poor, HSG D
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.1 98 Roofs, HSG C

0.0 98 Roofs, HSG D

0.7 55 Woods, Good, HSG B

1.5 70 Woods, Good, HSG C

1.2 77 Woods, Good, HSG D

9.2 79 Weighted Average

8.5 92.25% Pervious Area
0.7 7.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
34 50 0.0740 0.25 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
10.8 950 0.0440 1.47 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

14.2 1,000 Total



16694.00-EX NOAA 24-hr D 1-Yr Rainfall=2.55"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment EX-2: Subcat EX-2

Runoff = 1.9cfs @ 12.17 hrs, Volume= 0.2 af, Depth> 0.87"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description
0.8 68 <50% Grass cover, Poor, HSG A
1.0 86 <50% Grass cover, Poor, HSG C
0.2 98 Paved parking, HSG C
0.0 98 Roofs, HSG C
0.2 70 Woods, Good, HSG C

2.2 79 Weighted Average

2.0 90.91% Pervious Area
0.2 9.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
24 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps
0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved Drive
Paved Kv=20.3 fps
1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total



16694.00-EX NOAA 24-hr D 1-Yr Rainfall=2.55"

Prepared by VHB, Inc Printed 7/30/2025
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Summary for Subcatchment EX-3: Subcat EX-3

Runoff = 21cfs@ 12.23 hrs, Volume= 0.2 af, Depth> 0.82"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description

1.3 79 <50% Grass cover, Poor, HSG B
0.5 86 <50% Grass cover, Poor, HSG C
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Roofs, HSG B

0.6 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

3.0 78 Weighted Average

2.5 83.02% Pervious Area
0.5 16.98% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0220 0.15 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
8.3 773 0.0490 1.55 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

13.8 823 Total



16694.00-EX NOAA 24-hr D 1-Yr Rainfall=2.55"

Prepared by VHB, Inc Printed 7/30/2025
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Summary for Link DP-1: Existing Wetland

Inflow Area = 9.2ac, 7.75% Impervious, Inflow Depth > 0.87" for 1-Yr event
Inflow = 6.8cfs @ 12.23 hrs, Volume= 0.7 af
Primary = 6.8cfs @ 12.23 hrs, Volume= 0.7 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs



16694.00-EX NOAA 24-hr D 1-Yr Rainfall=2.55"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 11

Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 2.2ac, 9.09% Impervious, Inflow Depth > 0.87" for 1-Yr event
Inflow = 19cfs@ 12.17 hrs, Volume= 0.2 af
Primary = 1.9cfs @ 12.17 hrs, Volume= 0.2 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs



16694.00-EX NOAA 24-hr D 1-Yr Rainfall=2.55"

Prepared by VHB, Inc Printed 7/30/2025
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 3.0 ac, 16.98% Impervious, Inflow Depth > 0.82" for 1-Yr event
Inflow = 21cfs@ 12.23 hrs, Volume= 0.2 af
Primary = 21cfs @ 12.23 hrs, Volume= 0.2 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs



16694.00-EX NOAA 24-hr D 2-Yr Rainfall=3.10"

Prepared by VHB, Inc Printed 7/30/2025
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-1: Subcat EX-1 Runoff Area=9.2 ac 7.75% Impervious Runoff Depth>1.26"
Flow Length=1,000' Tc=14.2 min CN=79 Runoff=10.1 cfs 1.0 af

SubcatchmentEX-2: Subcat EX-2 Runoff Area=2.2 ac  9.09% Impervious Runoff Depth>1.26"
Flow Length=639' Tc=8.9 min CN=79 Runoff=2.9 cfs 0.2 af

SubcatchmentEX-3: Subcat EX-3 Runoff Area=3.0 ac  16.98% Impervious Runoff Depth>1.20"
Flow Length=823"' Tc=13.8 min CN=78 Runoff=3.2 cfs 0.3 af

Link DP-1: Existing Wetland Inflow=10.1 cfs 1.0 af
Primary=10.1 cfs 1.0 af

Link DP-2: Existing AdjacentSwale Inflow=2.9 cfs 0.2 af
Primary=2.9 cfs 0.2 af

Link DP-3: Main Street Drainage System Inflow=3.2 cfs 0.3 af
Primary=3.2 cfs 0.3 af

Total Runoff Area = 14.4 ac Runoff Volume = 1.5 af Average Runoff Depth = 1.24"
90.12% Pervious =13.0 ac  9.88% Impervious = 1.4 ac



16694.00-EX NOAA 24-hr D 2-Yr Rainfall=3.10"
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Summary for Subcatchment EX-1: Subcat EX-1

Runoff = 10.1cfs @ 12.23 hrs, Volume= 1.0 af, Depth> 1.26"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description

2.5 79 <50% Grass cover, Poor, HSG B
2.3 86 <50% Grass cover, Poor, HSG C
0.4 89 <50% Grass cover, Poor, HSG D
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.1 98 Roofs, HSG C

0.0 98 Roofs, HSG D

0.7 55 Woods, Good, HSG B

1.5 70 Woods, Good, HSG C

1.2 77 Woods, Good, HSG D

9.2 79 Weighted Average

8.5 92.25% Pervious Area
0.7 7.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
34 50 0.0740 0.25 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
10.8 950 0.0440 1.47 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

14.2 1,000 Total



16694.00-EX NOAA 24-hr D 2-Yr Rainfall=3.10"
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Summary for Subcatchment EX-2: Subcat EX-2

Runoff = 29cfs@ 12.17 hrs, Volume= 0.2 af, Depth> 1.26"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description
0.8 68 <50% Grass cover, Poor, HSG A
1.0 86 <50% Grass cover, Poor, HSG C
0.2 98 Paved parking, HSG C
0.0 98 Roofs, HSG C
0.2 70 Woods, Good, HSG C

2.2 79 Weighted Average

2.0 90.91% Pervious Area
0.2 9.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
24 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps
0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved Drive
Paved Kv=20.3 fps
1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment EX-3: Subcat EX-3

Runoff = 32cfs@ 12.22 hrs, Volume= 0.3 af, Depth> 1.20"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description

1.3 79 <50% Grass cover, Poor, HSG B
0.5 86 <50% Grass cover, Poor, HSG C
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Roofs, HSG B

0.6 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

3.0 78 Weighted Average

2.5 83.02% Pervious Area
0.5 16.98% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0220 0.15 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
8.3 773 0.0490 1.55 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

13.8 823 Total
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Summary for Link DP-1: Existing Wetland

Inflow Area = 9.2 ac, 7.75% Impervious, Inflow Depth > 1.26" for 2-Yr event
Inflow = 10.1cfs @ 12.23 hrs, Volume= 1.0 af
Primary = 10.1cfs @ 12.23 hrs, Volume= 1.0 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 2.2ac, 9.09% Impervious, Inflow Depth > 1.26" for 2-Yr event
Inflow = 29cfs@ 12.17 hrs, Volume= 0.2 af
Primary = 29cfs@ 12.17 hrs, Volume= 0.2 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 3.0 ac, 16.98% Impervious, Inflow Depth > 1.20" for 2-Yr event
Inflow = 32cfs@ 12.22 hrs, Volume= 0.3 af
Primary = 3.2cfs@ 12.22 hrs, Volume= 0.3 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-1: Subcat EX-1 Runoff Area=9.2 ac 7.75% Impervious Runoff Depth>1.96"
Flow Length=1,000' Tc=14.2 min CN=79 Runoff=15.9 cfs 1.5 af

SubcatchmentEX-2: Subcat EX-2 Runoff Area=2.2 ac  9.09% Impervious Runoff Depth>1.97"
Flow Length=639' Tc=8.9 min CN=79 Runoff=4.5 cfs 0.4 af

SubcatchmentEX-3: Subcat EX-3 Runoff Area=3.0 ac  16.98% Impervious Runoff Depth>1.89"
Flow Length=823"' Tc=13.8 min CN=78 Runoff=5.1 cfs 0.5 af

Link DP-1: Existing Wetland Inflow=15.9 cfs 1.5 af
Primary=15.9 cfs 1.5 af

Link DP-2: Existing AdjacentSwale Inflow=4.5 cfs 0.4 af
Primary=4.5 cfs 0.4 af

Link DP-3: Main Street Drainage System Inflow=5.1 cfs 0.5 af
Primary=5.1 cfs 0.5 af

Total Runoff Area = 14.4 ac Runoff Volume = 2.3 af Average Runoff Depth = 1.95"
90.12% Pervious =13.0 ac  9.88% Impervious = 1.4 ac



16694.00-EX NOAA 24-hr D 5-Yr Rainfall=4.01"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 21

Summary for Subcatchment EX-1: Subcat EX-1

Runoff = 159 cfs @ 12.23 hrs, Volume= 1.5 af, Depth> 1.96"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description

2.5 79 <50% Grass cover, Poor, HSG B
2.3 86 <50% Grass cover, Poor, HSG C
0.4 89 <50% Grass cover, Poor, HSG D
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.1 98 Roofs, HSG C

0.0 98 Roofs, HSG D

0.7 55 Woods, Good, HSG B

1.5 70 Woods, Good, HSG C

1.2 77 Woods, Good, HSG D

9.2 79 Weighted Average

8.5 92.25% Pervious Area
0.7 7.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
34 50 0.0740 0.25 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
10.8 950 0.0440 1.47 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

14.2 1,000 Total
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Summary for Subcatchment EX-2: Subcat EX-2

Runoff = 45cfs @ 12.16 hrs, Volume= 0.4 af, Depth> 1.97"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description
0.8 68 <50% Grass cover, Poor, HSG A
1.0 86 <50% Grass cover, Poor, HSG C
0.2 98 Paved parking, HSG C
0.0 98 Roofs, HSG C
0.2 70 Woods, Good, HSG C

2.2 79 Weighted Average

2.0 90.91% Pervious Area
0.2 9.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
24 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps
0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved Drive
Paved Kv=20.3 fps
1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment EX-3: Subcat EX-3

Runoff = 51cfs@ 12.22 hrs, Volume= 0.5 af, Depth> 1.89"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description

1.3 79 <50% Grass cover, Poor, HSG B
0.5 86 <50% Grass cover, Poor, HSG C
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Roofs, HSG B

0.6 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

3.0 78 Weighted Average

2.5 83.02% Pervious Area
0.5 16.98% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0220 0.15 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
8.3 773 0.0490 1.55 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

13.8 823 Total
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Summary for Link DP-1: Existing Wetland

Inflow Area = 9.2 ac, 7.75% Impervious, Inflow Depth > 1.96" for 5-Yr event
Inflow = 159 cfs @ 12.23 hrs, Volume= 1.5 af
Primary = 159 cfs @ 12.23 hrs, Volume= 1.5 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 2.2ac, 9.09% Impervious, Inflow Depth > 1.97" for 5-Yr event
Inflow = 45cfs@ 12.16 hrs, Volume= 0.4 af
Primary = 45cfs@ 12.16 hrs, Volume= 0.4 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 3.0 ac, 16.98% Impervious, Inflow Depth > 1.89" for 5-Yr event
Inflow = 51cfs@ 12.22 hrs, Volume= 0.5 af
Primary = 51cfs@ 12.22 hrs, Volume= 0.5 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-1: Subcat EX-1 Runoff Area=9.2 ac 7.75% Impervious Runoff Depth>2.59"
Flow Length=1,000' Tc=14.2 min CN=79 Runoff=21.0 cfs 2.0 af

SubcatchmentEX-2: Subcat EX-2 Runoff Area=2.2 ac  9.09% Impervious Runoff Depth>2.59"
Flow Length=639' Tc=8.9 min CN=79 Runoff=6.0 cfs 0.5 af

SubcatchmentEX-3: Subcat EX-3 Runoff Area=3.0 ac  16.98% Impervious Runoff Depth>2.50"
Flow Length=823"' Tc=13.8 min CN=78 Runoff=6.7 cfs 0.6 af

Link DP-1: Existing Wetland Inflow=21.0 cfs 2.0 af
Primary=21.0 cfs 2.0 af

Link DP-2: Existing AdjacentSwale Inflow=6.0 cfs 0.5 af
Primary=6.0 cfs 0.5 af

Link DP-3: Main Street Drainage System Inflow=6.7 cfs 0.6 af
Primary=6.7 cfs 0.6 af

Total Runoff Area = 14.4 ac Runoff Volume = 3.1 af Average Runoff Depth = 2.57"
90.12% Pervious =13.0 ac  9.88% Impervious = 1.4 ac
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Summary for Subcatchment EX-1: Subcat EX-1

Runoff = 21.0cfs @ 12.22 hrs, Volume= 2.0 af, Depth> 2.59"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description

2.5 79 <50% Grass cover, Poor, HSG B
2.3 86 <50% Grass cover, Poor, HSG C
0.4 89 <50% Grass cover, Poor, HSG D
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.1 98 Roofs, HSG C

0.0 98 Roofs, HSG D

0.7 55 Woods, Good, HSG B

1.5 70 Woods, Good, HSG C

1.2 77 Woods, Good, HSG D

9.2 79 Weighted Average

8.5 92.25% Pervious Area
0.7 7.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
34 50 0.0740 0.25 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
10.8 950 0.0440 1.47 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

14.2 1,000 Total
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Summary for Subcatchment EX-2: Subcat EX-2

Runoff = 6.0cfs @ 12.16 hrs, Volume= 0.5 af, Depth> 2.59"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description
0.8 68 <50% Grass cover, Poor, HSG A
1.0 86 <50% Grass cover, Poor, HSG C
0.2 98 Paved parking, HSG C
0.0 98 Roofs, HSG C
0.2 70 Woods, Good, HSG C

2.2 79 Weighted Average

2.0 90.91% Pervious Area
0.2 9.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
24 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps
0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved Drive
Paved Kv=20.3 fps
1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment EX-3: Subcat EX-3

Runoff = 6.7cfs@ 12.22 hrs, Volume= 0.6 af, Depth> 2.50"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description

1.3 79 <50% Grass cover, Poor, HSG B
0.5 86 <50% Grass cover, Poor, HSG C
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Roofs, HSG B

0.6 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

3.0 78 Weighted Average

2.5 83.02% Pervious Area
0.5 16.98% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0220 0.15 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
8.3 773 0.0490 1.55 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

13.8 823 Total
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Summary for Link DP-1: Existing Wetland

Inflow Area = 9.2 ac, 7.75% Impervious, Inflow Depth > 2.59" for 10-Yr event
Inflow = 21.0cfs @ 12.22 hrs, Volume= 2.0 af
Primary = 21.0cfs@ 12.22 hrs, Volume= 2.0 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 2.2 ac, 9.09% Impervious, Inflow Depth > 2.59" for 10-Yr event
Inflow = 6.0cfs @ 12.16 hrs, Volume= 0.5 af
Primary = 6.0cfs @ 12.16 hrs, Volume= 0.5 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 3.0 ac, 16.98% Impervious, Inflow Depth > 2.50" for 10-Yr event
Inflow = 6.7cfs @ 12.22 hrs, Volume= 0.6 af
Primary = 6.7 cfs @ 12.22 hrs, Volume= 0.6 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-1: Subcat EX-1 Runoff Area=9.2 ac 7.75% Impervious Runoff Depth>3.49"
Flow Length=1,000' Tc=14.2 min CN=79 Runoff=28.2 cfs 2.7 af

SubcatchmentEX-2: Subcat EX-2 Runoff Area=2.2 ac  9.09% Impervious Runoff Depth>3.49"
Flow Length=639' Tc=8.9 min CN=79 Runoff=8.0 cfs 0.6 af

SubcatchmentEX-3: Subcat EX-3 Runoff Area=3.0 ac  16.98% Impervious Runoff Depth>3.39"
Flow Length=823"' Tc=13.8 min CN=78 Runoff=9.1 cfs 0.9 af

Link DP-1: Existing Wetland Inflow=28.2 cfs 2.7 af
Primary=28.2 cfs 2.7 af

Link DP-2: Existing AdjacentSwale Inflow=8.0 cfs 0.6 af
Primary=8.0 cfs 0.6 af

Link DP-3: Main Street Drainage System Inflow=9.1 cfs 0.9 af
Primary=9.1 cfs 0.9 af

Total Runoff Area = 14.4 ac Runoff Volume = 4.2 af Average Runoff Depth = 3.47"
90.12% Pervious =13.0 ac  9.88% Impervious = 1.4 ac
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Summary for Subcatchment EX-1: Subcat EX-1

Runoff = 28.2cfs@ 12.22 hrs, Volume= 2.7 af, Depth> 3.49"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description

2.5 79 <50% Grass cover, Poor, HSG B
2.3 86 <50% Grass cover, Poor, HSG C
0.4 89 <50% Grass cover, Poor, HSG D
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.1 98 Roofs, HSG C

0.0 98 Roofs, HSG D

0.7 55 Woods, Good, HSG B

1.5 70 Woods, Good, HSG C

1.2 77 Woods, Good, HSG D

9.2 79 Weighted Average

8.5 92.25% Pervious Area
0.7 7.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
34 50 0.0740 0.25 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
10.8 950 0.0440 1.47 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

14.2 1,000 Total
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Summary for Subcatchment EX-2: Subcat EX-2

Runoff = 8.0cfs@ 12.16 hrs, Volume= 0.6 af, Depth> 3.49"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description
0.8 68 <50% Grass cover, Poor, HSG A
1.0 86 <50% Grass cover, Poor, HSG C
0.2 98 Paved parking, HSG C
0.0 98 Roofs, HSG C
0.2 70 Woods, Good, HSG C

2.2 79 Weighted Average

2.0 90.91% Pervious Area
0.2 9.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
24 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps
0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved Drive
Paved Kv=20.3 fps
1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment EX-3: Subcat EX-3

Runoff = 91cfs@ 12.22 hrs, Volume= 0.9 af, Depth> 3.39"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description

1.3 79 <50% Grass cover, Poor, HSG B
0.5 86 <50% Grass cover, Poor, HSG C
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Roofs, HSG B

0.6 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

3.0 78 Weighted Average

2.5 83.02% Pervious Area
0.5 16.98% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0220 0.15 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
8.3 773 0.0490 1.55 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

13.8 823 Total
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Summary for Link DP-1: Existing Wetland

Inflow Area = 9.2 ac, 7.75% Impervious, Inflow Depth > 3.49" for 25-Yr event
Inflow = 28.2cfs @ 12.22 hrs, Volume= 2.7 af
Primary = 28.2cfs@ 12.22 hrs, Volume= 2.7 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 2.2 ac, 9.09% Impervious, Inflow Depth > 3.49" for 25-Yr event
Inflow = 8.0cfs@ 12.16 hrs, Volume= 0.6 af
Primary = 8.0cfs@ 12.16 hrs, Volume= 0.6 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 3.0 ac, 16.98% Impervious, Inflow Depth > 3.39" for 25-Yr event
Inflow = 9.1cfs@ 12.22 hrs, Volume= 0.9 af
Primary = 91cfs@ 12.22 hrs, Volume= 0.9 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX-1: Subcat EX-1 Runoff Area=9.2 ac 7.75% Impervious Runoff Depth>4.93"
Flow Length=1,000' Tc=14.2 min CN=79 Runoff=39.5 cfs 3.8 af

SubcatchmentEX-2: Subcat EX-2 Runoff Area=2.2 ac  9.09% Impervious Runoff Depth>4.93"
Flow Length=639" Tc=8.9 min CN=79 Runoff=11.2 cfs 0.9 af

SubcatchmentEX-3: Subcat EX-3 Runoff Area=3.0 ac  16.98% Impervious Runoff Depth>4.82"
Flow Length=823' Tc=13.8 min CN=78 Runoff=12.8 cfs 1.2 af

Link DP-1: Existing Wetland Inflow=39.5 cfs 3.8 af
Primary=39.5 cfs 3.8 af

Link DP-2: Existing AdjacentSwale Inflow=11.2 cfs 0.9 af
Primary=11.2 cfs 0.9 af

Link DP-3: Main Street Drainage System Inflow=12.8 cfs 1.2 af
Primary=12.8 cfs 1.2 af

Total Runoff Area = 14.4 ac Runoff Volume = 5.9 af Average Runoff Depth = 4.90"
90.12% Pervious =13.0 ac  9.88% Impervious = 1.4 ac
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Summary for Subcatchment EX-1: Subcat EX-1

Runoff = 39.5cfs @ 12.22 hrs, Volume= 3.8 af, Depth> 4.93"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description

2.5 79 <50% Grass cover, Poor, HSG B
2.3 86 <50% Grass cover, Poor, HSG C
0.4 89 <50% Grass cover, Poor, HSG D
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.1 98 Roofs, HSG C

0.0 98 Roofs, HSG D

0.7 55 Woods, Good, HSG B

1.5 70 Woods, Good, HSG C

1.2 77 Woods, Good, HSG D

9.2 79 Weighted Average

8.5 92.25% Pervious Area
0.7 7.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
34 50 0.0740 0.25 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
10.8 950 0.0440 1.47 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

14.2 1,000 Total
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Summary for Subcatchment EX-2: Subcat EX-2

Runoff = 11.2cfs@ 12.16 hrs, Volume= 0.9 af, Depth> 4.93"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description
0.8 68 <50% Grass cover, Poor, HSG A
1.0 86 <50% Grass cover, Poor, HSG C
0.2 98 Paved parking, HSG C
0.0 98 Roofs, HSG C
0.2 70 Woods, Good, HSG C

2.2 79 Weighted Average

2.0 90.91% Pervious Area
0.2 9.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
24 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps
0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved Drive
Paved Kv=20.3 fps
1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment EX-3: Subcat EX-3

Runoff = 128 cfs @ 12.22 hrs, Volume= 1.2 af, Depth> 4.82"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description

1.3 79 <50% Grass cover, Poor, HSG B
0.5 86 <50% Grass cover, Poor, HSG C
0.3 98 Paved parking, HSG B

0.1 98 Paved parking, HSG C

0.1 98 Roofs, HSG B

0.6 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

3.0 78 Weighted Average

2.5 83.02% Pervious Area
0.5 16.98% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0220 0.15 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"
8.3 773 0.0490 1.55 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

13.8 823 Total
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Summary for Link DP-1: Existing Wetland

Inflow Area = 9.2ac, 7.75% Impervious, Inflow Depth > 4.93" for 100-Yr event
Inflow = 39.5cfs @ 12.22 hrs, Volume= 3.8 af
Primary = 39.5cfs @ 12.22 hrs, Volume= 3.8 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 2.2ac, 9.09% Impervious, Inflow Depth > 4.93" for 100-Yr event
Inflow = 11.2cfs@ 12.16 hrs, Volume= 0.9 af
Primary = 11.2cfs @ 12.16 hrs, Volume= 0.9 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 3.0 ac, 16.98% Impervious, Inflow Depth > 4.82" for 100-Yr event
Inflow = 128 cfs @ 12.22 hrs, Volume= 1.2 af
Primary = 12.8 cfs @ 12.22 hrs, Volume= 1.2 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 1-Yr NOAA 24-hr D Default 2400 1 255 2
2 2-Yr NOAA 24-hr D Default 24.00 1 3.10 2
3  5-Yr NOAA 24-hr D Default 2400 1 401 2
4 10-Yr NOAA 24-hr D Default 24.00 1 476 2
5 25-Yr NOAA 24-hr D Default 2400 1 580 2
6 100-Yr NOAA24-hr D Default 24.00 1 739 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.6 68 <50% Grass cover, Poor, HSG A (PR-2A, PR-2B, PR-3)
3.9 79 <50% Grass cover, Poor, HSG B (PR-1B)

3.1 86 <50% Grass cover, Poor, HSG C (PR-1A, PR-1B, PR-2A, PR-2B, PR-2C, PR-3)
0.6 89 <50% Grass cover, Poor, HSG D (PR-1B, PR-2B)

0.0 98 Paved parking, HSG A (PR-2B, PR-3)

0.5 98 Paved parking, HSG B (PR-1B)

2.2 98 Paved parking, HSG C (PR-1A, PR-1B, PR-2B, PR-3)
0.1 98 Paved parking, HSG D (PR-1B, PR-2B)

0.2 98 Roofs, HSG B (PR-1B)

0.8 98 Roofs, HSG C (PR-2B, PR-2C)

0.0 98 Roofs, HSG D (PR-1B)

1.2 55 Woods, Good, HSG B (PR-1B)

0.1 70 Woods, Good, HSG C (PR-1B)

1.0 77 Woods, Good, HSG D (PR-1B, PR-2B)
14.4 83 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.7 HSG A PR-2A, PR-2B, PR-3
5.8 HSG B PR-1B
6.2 HSG C PR-1A, PR-1B, PR-2A, PR-2B, PR-2C, PR-3
1.7 HSG D PR-1B, PR-2B
0.0 Other
14.4 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.6 3.9 3.1 0.6 0.0 8.2 <50% Grass cover, Poor PR-1A, PR-1B, PR-2A,
PR-2B, PR-2C, PR-3
0.0 0.5 2.2 0.1 0.0 2.8 Paved parking PR-1A, PR-1B, PR-2B,
PR-3
0.0 0.2 0.8 0.0 0.0 1.1 Roofs PR-1B, PR-2B, PR-2C
0.0 1.2 0.1 1.0 0.0 2.3  Woods, Good PR-1B, PR-2B

0.7 5.8 6.2 1.7 0.0 144 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR-1A: Direct Runoff to Runoff Area=0.7 ac 12.70% Impervious Runoff Depth>1.42"
Tc=5.0 min CN=88 Runoff=1.2 cfs 0.1 af

SubcatchmentPR-1B: Off-Site Areato the Runoff Area=7.7 ac 9.96% Impervious Runoff Depth>0.82"
Flow Length=740" Tc=11.3 min CN=78 Runoff=5.8 cfs 0.5 af

SubcatchmentPR-2A: Overland Flow Runoff Area=0.2 ac 0.00% Impervious Runoff Depth>0.44"
Flow Length=639' Tc=8.9 min CN=69 Runoff=0.1 cfs 0.0 af

SubcatchmentPR-2B: Parking Lot Runoff Area=4.6 ac 47.47% Impervious Runoff Depth>1.50"
Tc=5.0 min CN=89 Runoff=8.4 cfs 0.6 af

SubcatchmentPR-2C: Proposed Building  Runoff Area=0.8 ac  100.00% Impervious Runoff Depth>2.32"
Tc=5.0 min CN=98 Runoff=1.9 cfs 0.2 af

SubcatchmentPR-3: Main St. Overland Flow Runoff Area=0.4 ac 8.25% Impervious Runoff Depth>1.35"
Tc=5.0 min CN=87 Runoff=0.6 cfs 0.0 af

Pond 1P: Infiltration Basin #1P Peak Elev=218.1' Storage=8,418 cf Inflow=10.4 cfs 0.7 af
Discarded=1.6 cfs 0.7 af Primary=0.0 cfs 0.0 af Outflow=1.6 cfs 0.7 af

Link DP-1: Existing Wetland Inflow=6.5 cfs 0.6 af
Primary=6.5 cfs 0.6 af

Link DP-2: Existing AdjacentSwale Inflow=0.1 cfs 0.0 af
Primary=0.1 cfs 0.0 af

Link DP-3: Main Street Drainage System Inflow=0.6 cfs 0.0 af
Primary=0.6 cfs 0.0 af

Total Runoff Area = 14.4 ac Runoff Volume = 1.4 af Average Runoff Depth = 1.16"
73.05% Pervious =10.5ac 26.95% Impervious = 3.9 ac
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Summary for Subcatchment PR-1A: Direct Runoff to Wetland

Runoff = 1.2cfs @ 12.12 hrs, Volume= 0.1 af, Depth> 1.42"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description
0.6 86 <50% Grass cover, Poor, HSG C
0.1 98 Paved parking, HSG C
0.7 88 Weighted Average
0.6 87.30% Pervious Area
0.1 12.70% 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 PR-1B: Off-Site Area to the South

Runoff = 58cfs@ 12.20 hrs, Volume= 0.5 af, Depth> 0.82"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description

3.9 79 <50% Grass cover, Poor, HSG B
1.0 86 <50% Grass cover, Poor, HSG C
0.3 89 <50% Grass cover, Poor, HSG D
0.5 98 Paved parking, HSG B

0.0 98 Paved parking, HSG C

0.0 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.0 98 Roofs, HSG D

1.2 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

0.4 77 Woods, Good, HSG D

7.7 78 Weighted Average

6.9 90.04% Pervious Area
0.8 9.96% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.3 50 0.0400 0.19 Sheet Flow, Grass-Sheet
Grass: Short n=0.150 P2=3.10"

2.1 154 0.0300 1.21 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 148 0.0160 2.57 Shallow Concentrated Flow, Paved-Concentrated
Paved Kv=20.3 fps

1.3 116 0.0470 1.52 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 50 0.0600 1.71 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 55 0.0720 1.88 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.1 17 0.1170 2.39 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 40 0.0375 1.36 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 110 0.0670 1.81 Shallow Concentrated Flow, Grass-Concentrated

Short Grass Pasture Kv= 7.0 fps

11.3 740 Total
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Summary for Subcatchment PR-2A: Overland Flow

Runoff = 0.1cfs@ 12.18 hrs, Volume= 0.0 af, Depth> 0.44"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description

0.2 68 <50% Grass cover, Poor, HSG A
0.0 86 <50% Grass cover, Poor, HSG C

0.2 69 Weighted Average

0.2 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"

2.4 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved
Paved Kv=20.3 fps

1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment PR-2B: Parking Lot

Runoff = 8.4 cfs@ 12.12 hrs, Volume= 0.6 af, Depth> 1.50"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description
0.4 68 <50% Grass cover, Poor, HSG A
1.1 86 <50% Grass cover, Poor, HSG C
0.2 89 <50% Grass cover, Poor, HSG D
0.0 98 Paved parking, HSG A
2.1 98 Paved parking, HSG C
0.0 98 Paved parking, HSG D
0.1 98 Roofs, HSG C
0.7 77 Woods, Good, HSG D
4.6 89 Weighted Average
2.4 52.53% Pervious Area
2.2 47.47% 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 PR-2C: Proposed Building

Runoff = 1.9cfs @ 12.12 hrs, Volume= 0.2 af, Depth> 2.32"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description

0.0 86 <50% Grass cover, Poor, HSG C
0.8 98 Roofs, HSG C

0.8 98 Weighted Average

0.0 0.00% Pervious Area

0.8 100.00% 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 PR-3: Main St. Overland Flow

Runoff = 0.6cfs@ 12.12 hrs, Volume= 0.0 af, Depth> 1.35"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 1-Yr Rainfall=2.55"

Area (ac) CN Description
0.0 68 <50% Grass cover, Poor, HSG A
0.3 86 <50% Grass cover, Poor, HSG C
0.0 98 Paved parking, HSG A
0.0 98 Paved parking, HSG C
0.4 87 Weighted Average
0.3 91.75% Pervious Area
0.0 8.25% 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 Pond 1P: Infiltration Basin #1P

Inflow Area = 5.4 ac, 55.07% Impervious, Inflow Depth > 1.62" for 1-Yr event

Inflow = 104 cfs @ 12.12 hrs, Volume= 0.7 af

Outflow = 16cfs@ 12.63 hrs, Volume= 0.7 af, Atten=85%, Lag= 30.8 min
Discarded = 16cfs@ 12.63 hrs, Volume= 0.7 af

Primary = 0.0cfs@ 0.00 hrs, Volume= 0.0 af

Routed to Link DP-2 : Existing Adjacent Swale

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev=218.1"@ 12.63 hrs Surf.Area= 8,317 sf Storage= 8,418 cf

Plug-Flow detention time= 36.3 min calculated for 0.7 af (100% of inflow)
Center-of-Mass det. time= 35.6 min ( 849.8 - 814.2))

Volume Invert Avail.Storage Storage Description
#1 217.0' 54,371 cf Infiltration Bioretention Basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
217.0 7,157 339.3 0 0 7,157
218.0 8,219 361.7 7,682 7,682 8,455
219.0 9,348 384.2 8,777 16,459 9,841
220.0 12,190 453.6 10,738 27,197 14,487
221.0 13,579 472.4 12,878 40,075 15,948
222.0 15,025 491.2 14,296 54,371 17,468
Device Routing Invert Outlet Devices
#1  Primary 220.6' 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.2 0.4 0.6 0.8 1.0 1.2 14 16 1.8 2.0 25 3.0 3.5
40 45 5.0 55

Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Discarded 217.0" 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=1.6 cfs @ 12.63 hrs HW=218.1" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 1.6 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=217.0" (Free Discharge)
1=Broad-Crested Rectangular Weir( Controls 0.0 cfs)
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Summary for Link DP-1: Existing Wetland

Inflow Area = 8.4 ac, 10.19% Impervious, Inflow Depth > 0.87" for 1-Yr event
Inflow = 6.5cfs @ 12.18 hrs, Volume= 0.6 af
Primary = 6.5cfs@ 12.18 hrs, Volume= 0.6 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 5.6 ac, 52.98% Impervious, Inflow Depth > 0.02" for 1-Yr event
Inflow = 0.1cfs@ 12.18 hrs, Volume= 0.0 af
Primary = 0.1cfs@ 12.18 hrs, Volume= 0.0 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs



16694.00-PR NOAA 24-hr D 1-Yr Rainfall=2.55"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 16

Summary for Link DP-3: Main Street Drainage System

Inflow Area = 0.4 ac, 8.25% Impervious, Inflow Depth > 1.35" for 1-Yr event
Inflow = 0.6cfs@ 12.12 hrs, Volume= 0.0 af
Primary = 06cfs@ 12.12 hrs, Volume= 0.0 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR-1A: Direct Runoff to Runoff Area=0.7 ac 12.70% Impervious Runoff Depth>1.91"
Tc=5.0 min CN=88 Runoff=1.6 cfs 0.1 af

SubcatchmentPR-1B: Off-Site Areato the Runoff Area=7.7 ac  9.96% Impervious Runoff Depth>1.20"
Flow Length=740" Tc=11.3 min CN=78 Runoff=8.7 cfs 0.8 af

SubcatchmentPR-2A: Overland Flow Runoff Area=0.2 ac 0.00% Impervious Runoff Depth>0.72"
Flow Length=639' Tc=8.9 min CN=69 Runoff=0.1 cfs 0.0 af

SubcatchmentPR-2B: Parking Lot Runoff Area=4.6 ac 47.47% Impervious Runoff Depth>1.99"
Tc=5.0 min CN=89 Runoff=11.1 cfs 0.8 af

SubcatchmentPR-2C: Proposed Building  Runoff Area=0.8 ac  100.00% Impervious Runoff Depth>2.87"
Tc=5.0 min CN=98 Runoff=2.4 cfs 0.2 af

SubcatchmentPR-3: Main St. Overland Flow Runoff Area=0.4 ac 8.25% Impervious Runoff Depth>1.82"
Tc=5.0 min CN=87 Runoff=0.8 cfs 0.1 af

Pond 1P: Infiltration Basin #1P Peak Elev=218.6' Storage=12,570 cf Inflow=13.4 cfs 1.0 af
Discarded=1.7 cfs 1.0 af Primary=0.0 cfs 0.0 af Outflow=1.7 cfs 1.0 af

Link DP-1: Existing Wetland Inflow=9.7 cfs 0.9 af
Primary=9.7 cfs 0.9 af

Link DP-2: Existing AdjacentSwale Inflow=0.1 cfs 0.0 af
Primary=0.1 cfs 0.0 af

Link DP-3: Main Street Drainage System Inflow=0.8 cfs 0.1 af
Primary=0.8 cfs 0.1 af

Total Runoff Area = 14.4 ac Runoff Volume = 1.9 af Average Runoff Depth = 1.59"
73.05% Pervious =10.5ac 26.95% Impervious = 3.9 ac
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Summary for Subcatchment PR-1A: Direct Runoff to Wetland

Runoff = 1.6cfs @ 12.12 hrs, Volume= 0.1 af, Depth> 1.91"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description
0.6 86 <50% Grass cover, Poor, HSG C
0.1 98 Paved parking, HSG C
0.7 88 Weighted Average
0.6 87.30% Pervious Area
0.1 12.70% 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 PR-1B: Off-Site Area to the South

Runoff = 8.7cfs@ 12.19 hrs, Volume= 0.8 af, Depth> 1.20"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description

3.9 79 <50% Grass cover, Poor, HSG B
1.0 86 <50% Grass cover, Poor, HSG C
0.3 89 <50% Grass cover, Poor, HSG D
0.5 98 Paved parking, HSG B

0.0 98 Paved parking, HSG C

0.0 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.0 98 Roofs, HSG D

1.2 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

0.4 77 Woods, Good, HSG D

7.7 78 Weighted Average

6.9 90.04% Pervious Area
0.8 9.96% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.3 50 0.0400 0.19 Sheet Flow, Grass-Sheet
Grass: Short n=0.150 P2=3.10"

2.1 154 0.0300 1.21 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 148 0.0160 2.57 Shallow Concentrated Flow, Paved-Concentrated
Paved Kv=20.3 fps

1.3 116 0.0470 1.52 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 50 0.0600 1.71 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 55 0.0720 1.88 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.1 17 0.1170 2.39 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 40 0.0375 1.36 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 110 0.0670 1.81 Shallow Concentrated Flow, Grass-Concentrated

Short Grass Pasture Kv= 7.0 fps

11.3 740 Total
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Summary for Subcatchment PR-2A: Overland Flow

Runoff = 0.1cfs@ 12.17 hrs, Volume= 0.0 af, Depth> 0.72"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description

0.2 68 <50% Grass cover, Poor, HSG A
0.0 86 <50% Grass cover, Poor, HSG C

0.2 69 Weighted Average

0.2 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"

2.4 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved
Paved Kv=20.3 fps

1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment PR-2B: Parking Lot

Runoff = 11.1cfs@ 12.12 hrs, Volume= 0.8 af, Depth> 1.99"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description
0.4 68 <50% Grass cover, Poor, HSG A
1.1 86 <50% Grass cover, Poor, HSG C
0.2 89 <50% Grass cover, Poor, HSG D
0.0 98 Paved parking, HSG A
2.1 98 Paved parking, HSG C
0.0 98 Paved parking, HSG D
0.1 98 Roofs, HSG C
0.7 77 Woods, Good, HSG D
4.6 89 Weighted Average
2.4 52.53% Pervious Area
2.2 47.47% 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 PR-2C: Proposed Building

Runoff = 24 cfs@ 12.12 hrs, Volume= 0.2 af, Depth> 2.87"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description

0.0 86 <50% Grass cover, Poor, HSG C
0.8 98 Roofs, HSG C

0.8 98 Weighted Average

0.0 0.00% Pervious Area

0.8 100.00% 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 PR-3: Main St. Overland Flow

Runoff = 0.8cfs@ 12.12 hrs, Volume= 0.1 af, Depth> 1.82"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Yr Rainfall=3.10"

Area (ac) CN Description
0.0 68 <50% Grass cover, Poor, HSG A
0.3 86 <50% Grass cover, Poor, HSG C
0.0 98 Paved parking, HSG A
0.0 98 Paved parking, HSG C
0.4 87 Weighted Average
0.3 91.75% Pervious Area
0.0 8.25% 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 Pond 1P: Infiltration Basin #1P

Inflow Area = 5.4 ac, 55.07% Impervious, Inflow Depth > 2.12" for 2-Yr event

Inflow = 134 cfs @ 12.12 hrs, Volume= 1.0 af

Outflow = 1.7cfs@ 12.83 hrs, Volume= 1.0 af, Atten=87%, Lag=42.5 min
Discarded = 1.7cfs@ 12.83 hrs, Volume= 1.0 af

Primary = 0.0cfs@ 0.00 hrs, Volume= 0.0 af

Routed to Link DP-2 : Existing Adjacent Swale

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev=218.6' @ 12.83 hrs Surf.Area= 8,857 sf Storage= 12,570 cf

Plug-Flow detention time= 54.4 min calculated for 1.0 af (100% of inflow)
Center-of-Mass det. time= 53.7 min ( 860.5 - 806.8 )

Volume Invert Avail.Storage Storage Description
#1 217.0' 54,371 cf Infiltration Bioretention Basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
217.0 7,157 339.3 0 0 7,157
218.0 8,219 361.7 7,682 7,682 8,455
219.0 9,348 384.2 8,777 16,459 9,841
220.0 12,190 453.6 10,738 27,197 14,487
221.0 13,579 472.4 12,878 40,075 15,948
222.0 15,025 491.2 14,296 54,371 17,468
Device Routing Invert Outlet Devices
#1  Primary 220.6' 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5
4.0 45 5.0 55

Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Discarded 217.0" 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=1.7 cfs @ 12.83 hrs HW=218.6" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 1.7 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=217.0" (Free Discharge)
1=Broad-Crested Rectangular Weir( Controls 0.0 cfs)
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Summary for Link DP-1: Existing Wetland

Inflow Area = 8.4 ac, 10.19% Impervious, Inflow Depth > 1.26" for 2-Yr event
Inflow = 9.7cfs@ 12.18 hrs, Volume= 0.9 af
Primary = 9.7cfs @ 12.18 hrs, Volume= 0.9 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 5.6 ac, 52.98% Impervious, Inflow Depth > 0.03" for 2-Yr event
Inflow = 0.1cfs@ 12.17 hrs, Volume= 0.0 af
Primary = 0.1cfs@ 12.17 hrs, Volume= 0.0 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 0.4 ac, 8.25% Impervious, Inflow Depth > 1.82" for 2-Yr event
Inflow = 0.8cfs@ 12.12 hrs, Volume= 0.1 af
Primary = 0.8cfs@ 12.12 hrs, Volume= 0.1 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR-1A: Direct Runoff to Runoff Area=0.7 ac 12.70% Impervious Runoff Depth>2.74"
Tc=5.0 min CN=88 Runoff=2.3 cfs 0.2 af

SubcatchmentPR-1B: Off-Site Areato the Runoff Area=7.7 ac  9.96% Impervious Runoff Depth>1.89"
Flow Length=740" Tc=11.3 min CN=78 Runoff=14.0 cfs 1.2 af

SubcatchmentPR-2A: Overland Flow Runoff Area=0.2 ac 0.00% Impervious Runoff Depth>1.27"
Flow Length=639' Tc=8.9 min CN=69 Runoff=0.3 cfs 0.0 af

SubcatchmentPR-2B: Parking Lot Runoff Area=4.6 ac 47.47% Impervious Runoff Depth>2.83"
Tc=5.0 min CN=89 Runoff=15.5cfs 1.1 af

SubcatchmentPR-2C: Proposed Building  Runoff Area=0.8 ac  100.00% Impervious Runoff Depth>3.77"
Tc=5.0 min CN=98 Runoff=3.1cfs 0.2 af

SubcatchmentPR-3: Main St. Overland Flow Runoff Area=0.4 ac 8.25% Impervious Runoff Depth>2.64"
Tc=5.0 min CN=87 Runoff=1.2 cfs 0.1 af

Pond 1P: Infiltration Basin #1P Peak Elev=219.4' Storage=20,124 cf Inflow=18.6 cfs 1.3 af
Discarded=2.0 cfs 1.3 af Primary=0.0 cfs 0.0 af Outflow=2.0 cfs 1.3 af

Link DP-1: Existing Wetland Inflow=15.3 cfs 1.4 af
Primary=15.3 cfs 1.4 af

Link DP-2: Existing AdjacentSwale Inflow=0.3 cfs 0.0 af
Primary=0.3 cfs 0.0 af

Link DP-3: Main Street Drainage System Inflow=1.2 cfs 0.1 af
Primary=1.2 cfs 0.1 af

Total Runoff Area = 14.4 ac Runoff Volume = 2.8 af Average Runoff Depth = 2.35"
73.05% Pervious =10.5ac 26.95% Impervious = 3.9 ac
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Summary for Subcatchment PR-1A: Direct Runoff to Wetland

Runoff = 23cfs@ 12.12 hrs, Volume= 0.2 af, Depth> 2.74"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description
0.6 86 <50% Grass cover, Poor, HSG C
0.1 98 Paved parking, HSG C
0.7 88 Weighted Average
0.6 87.30% Pervious Area
0.1 12.70% Impervious Area

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

5.0 Direct Entry,




16694.00-PR NOAA 24-hr D 5-Yr Rainfall=4.01"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 30

Summary for Subcatchment PR-1B: Off-Site Area to the South

Runoff = 14.0cfs@ 12.19 hrs, Volume= 1.2 af, Depth> 1.89"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description

3.9 79 <50% Grass cover, Poor, HSG B
1.0 86 <50% Grass cover, Poor, HSG C
0.3 89 <50% Grass cover, Poor, HSG D
0.5 98 Paved parking, HSG B

0.0 98 Paved parking, HSG C

0.0 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.0 98 Roofs, HSG D

1.2 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

0.4 77 Woods, Good, HSG D

7.7 78 Weighted Average

6.9 90.04% Pervious Area
0.8 9.96% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.3 50 0.0400 0.19 Sheet Flow, Grass-Sheet
Grass: Short n=0.150 P2=3.10"

2.1 154 0.0300 1.21 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 148 0.0160 2.57 Shallow Concentrated Flow, Paved-Concentrated
Paved Kv=20.3 fps

1.3 116 0.0470 1.52 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 50 0.0600 1.71 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 55 0.0720 1.88 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.1 17 0.1170 2.39 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 40 0.0375 1.36 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 110 0.0670 1.81 Shallow Concentrated Flow, Grass-Concentrated

Short Grass Pasture Kv= 7.0 fps

11.3 740 Total
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Summary for Subcatchment PR-2A: Overland Flow

Runoff = 0.3cfs@ 12.17 hrs, Volume= 0.0 af, Depth> 1.27"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description

0.2 68 <50% Grass cover, Poor, HSG A
0.0 86 <50% Grass cover, Poor, HSG C

0.2 69 Weighted Average

0.2 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"

2.4 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved
Paved Kv=20.3 fps

1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment PR-2B: Parking Lot

Runoff = 155cfs @ 12.12 hrs, Volume= 1.1 af, Depth> 2.83"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description
0.4 68 <50% Grass cover, Poor, HSG A
1.1 86 <50% Grass cover, Poor, HSG C
0.2 89 <50% Grass cover, Poor, HSG D
0.0 98 Paved parking, HSG A
2.1 98 Paved parking, HSG C
0.0 98 Paved parking, HSG D
0.1 98 Roofs, HSG C
0.7 77 Woods, Good, HSG D
4.6 89 Weighted Average
2.4 52.53% Pervious Area
2.2 47.47% 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 PR-2C: Proposed Building

Runoff = 31cfs@ 12.12 hrs, Volume= 0.2 af, Depth> 3.77"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description

0.0 86 <50% Grass cover, Poor, HSG C
0.8 98 Roofs, HSG C

0.8 98 Weighted Average

0.0 0.00% Pervious Area

0.8 100.00% Impervious Area

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

5.0 Direct Entry,




16694.00-PR NOAA 24-hr D 5-Yr Rainfall=4.01"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 34

Summary for Subcatchment PR-3: Main St. Overland Flow

Runoff = 1.2cfs @ 12.12 hrs, Volume= 0.1 af, Depth> 2.64"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 5-Yr Rainfall=4.01"

Area (ac) CN Description
0.0 68 <50% Grass cover, Poor, HSG A
0.3 86 <50% Grass cover, Poor, HSG C
0.0 98 Paved parking, HSG A
0.0 98 Paved parking, HSG C
0.4 87 Weighted Average
0.3 91.75% Pervious Area
0.0 8.25% 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 Pond 1P: Infiltration Basin #1P

Inflow Area = 5.4 ac, 55.07% Impervious, Inflow Depth > 2.97" for 5-Yr event

Inflow = 18.6 cfs @ 12.12 hrs, Volume= 1.3 af

Outflow = 20cfs@ 12.98 hrs, Volume= 1.3 af, Atten=89%, Lag=51.5 min
Discarded = 20cfs @ 12.98 hrs, Volume= 1.3 af

Primary = 0.0cfs@ 0.00 hrs, Volume= 0.0 af

Routed to Link DP-2 : Existing Adjacent Swale

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev=219.4'@ 12.98 hrs Surf.Area= 10,361 sf Storage= 20,124 cf

Plug-Flow detention time= 84.0 min calculated for 1.3 af (100% of inflow)
Center-of-Mass det. time= 83.4 min ( 880.8 - 797.5)

Volume Invert Avail.Storage Storage Description
#1 217.0' 54,371 cf Infiltration Bioretention Basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
217.0 7,157 339.3 0 0 7,157
218.0 8,219 361.7 7,682 7,682 8,455
219.0 9,348 384.2 8,777 16,459 9,841
220.0 12,190 453.6 10,738 27,197 14,487
221.0 13,579 472.4 12,878 40,075 15,948
222.0 15,025 491.2 14,296 54,371 17,468
Device Routing Invert Outlet Devices
#1  Primary 220.6' 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5
4.0 45 5.0 55

Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Discarded 217.0" 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=2.0 cfs @ 12.98 hrs HW=219.4" (Free Discharge)
2=EXxfiltration (Exfiltration Controls 2.0 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=217.0" (Free Discharge)
1=Broad-Crested Rectangular Weir( Controls 0.0 cfs)
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Summary for Link DP-1: Existing Wetland

Inflow Area = 8.4 ac, 10.19% Impervious, Inflow Depth > 1.96" for 5-Yr event
Inflow = 15.3cfs @ 12.18 hrs, Volume= 1.4 af
Primary = 15.3cfs @ 12.18 hrs, Volume= 1.4 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 5.6 ac, 52.98% Impervious, Inflow Depth > 0.05" for 5-Yr event
Inflow = 0.3cfs@ 12.17 hrs, Volume= 0.0 af
Primary = 0.3cfs@ 12.17 hrs, Volume= 0.0 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 0.4 ac, 8.25% Impervious, Inflow Depth > 2.64" for 5-Yr event
Inflow = 12cfs@ 12.12 hrs, Volume= 0.1 af
Primary = 1.2cfs @ 12.12 hrs, Volume= 0.1 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR-1A: Direct Runoff to Runoff Area=0.7 ac 12.70% Impervious Runoff Depth>3.44"
Tc=5.0 min CN=88 Runoff=2.8 cfs 0.2 af

SubcatchmentPR-1B: Off-Site Areato the Runoff Area=7.7 ac  9.96% Impervious Runoff Depth>2.50"
Flow Length=740" Tc=11.3 min CN=78 Runoff=18.5 cfs 1.6 af

SubcatchmentPR-2A: Overland Flow Runoff Area=0.2 ac 0.00% Impervious Runoff Depth>1.78"
Flow Length=639" Tc=8.9 min CN=69 Runoff=0.4 cfs 0.0 af

SubcatchmentPR-2B: Parking Lot Runoff Area=4.6 ac 47.47% Impervious Runoff Depth>3.54"
Tc=5.0 min CN=89 Runoff=19.1 cfs 1.4 af

SubcatchmentPR-2C: Proposed Building  Runoff Area=0.8 ac  100.00% Impervious Runoff Depth>4.52"
Tc=5.0 min CN=98 Runoff=3.7 cfs 0.3 af

SubcatchmentPR-3: Main St. Overland Flow Runoff Area=0.4 ac 8.25% Impervious Runoff Depth>3.34"
Tc=5.0 min CN=87 Runoff=1.5cfs 0.1 af

Pond 1P: Infiltration Basin #1P Peak Elev=219.9' Storage=26,499 cf Inflow=22.8 cfs 1.7 af
Discarded=2.3 cfs 1.7 af Primary=0.0 cfs 0.0 af Outflow=2.3 cfs 1.7 af

Link DP-1: Existing Wetland Inflow=20.2 cfs 1.8 af
Primary=20.2 cfs 1.8 af

Link DP-2: Existing AdjacentSwale Inflow=0.4 cfs 0.0 af
Primary=0.4 cfs 0.0 af

Link DP-3: Main Street Drainage System Inflow=1.5 cfs 0.1 af
Primary=1.5 cfs 0.1 af

Total Runoff Area = 14.4 ac Runoff Volume = 3.6 af Average Runoff Depth = 3.00"
73.05% Pervious =10.5ac 26.95% Impervious = 3.9 ac
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Summary for Subcatchment PR-1A: Direct Runoff to Wetland

Runoff = 28cfs@ 12.12 hrs, Volume= 0.2 af, Depth> 3.44"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description
0.6 86 <50% Grass cover, Poor, HSG C
0.1 98 Paved parking, HSG C
0.7 88 Weighted Average
0.6 87.30% Pervious Area
0.1 12.70% 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 PR-1B: Off-Site Area to the South

Runoff = 18.5cfs @ 12.19 hrs, Volume= 1.6 af, Depth> 2.50"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description

3.9 79 <50% Grass cover, Poor, HSG B
1.0 86 <50% Grass cover, Poor, HSG C
0.3 89 <50% Grass cover, Poor, HSG D
0.5 98 Paved parking, HSG B

0.0 98 Paved parking, HSG C

0.0 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.0 98 Roofs, HSG D

1.2 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

0.4 77 Woods, Good, HSG D

7.7 78 Weighted Average

6.9 90.04% Pervious Area
0.8 9.96% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.3 50 0.0400 0.19 Sheet Flow, Grass-Sheet
Grass: Short n=0.150 P2=3.10"

2.1 154 0.0300 1.21 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 148 0.0160 2.57 Shallow Concentrated Flow, Paved-Concentrated
Paved Kv=20.3 fps

1.3 116 0.0470 1.52 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 50 0.0600 1.71 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 55 0.0720 1.88 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.1 17 0.1170 2.39 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 40 0.0375 1.36 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 110 0.0670 1.81 Shallow Concentrated Flow, Grass-Concentrated

Short Grass Pasture Kv= 7.0 fps

11.3 740 Total
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Summary for Subcatchment PR-2A: Overland Flow

Runoff = 0.4cfs@ 12.17 hrs, Volume= 0.0 af, Depth> 1.78"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description

0.2 68 <50% Grass cover, Poor, HSG A
0.0 86 <50% Grass cover, Poor, HSG C

0.2 69 Weighted Average

0.2 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"

2.4 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved
Paved Kv=20.3 fps

1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment PR-2B: Parking Lot

Runoff = 19.1cfs @ 12.12 hrs, Volume= 1.4 af, Depth> 3.54"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description
0.4 68 <50% Grass cover, Poor, HSG A
1.1 86 <50% Grass cover, Poor, HSG C
0.2 89 <50% Grass cover, Poor, HSG D
0.0 98 Paved parking, HSG A
2.1 98 Paved parking, HSG C
0.0 98 Paved parking, HSG D
0.1 98 Roofs, HSG C
0.7 77 Woods, Good, HSG D
4.6 89 Weighted Average
2.4 52.53% Pervious Area
2.2 47.47% 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 PR-2C: Proposed Building

Runoff = 3.7cfs@ 12.12 hrs, Volume= 0.3 af, Depth> 4.52"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description

0.0 86 <50% Grass cover, Poor, HSG C
0.8 98 Roofs, HSG C

0.8 98 Weighted Average

0.0 0.00% Pervious Area

0.8 100.00% 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 PR-3: Main St. Overland Flow

Runoff = 1.5cfs @ 12.12 hrs, Volume= 0.1 af, Depth> 3.34"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Yr Rainfall=4.76"

Area (ac) CN Description
0.0 68 <50% Grass cover, Poor, HSG A
0.3 86 <50% Grass cover, Poor, HSG C
0.0 98 Paved parking, HSG A
0.0 98 Paved parking, HSG C
0.4 87 Weighted Average
0.3 91.75% Pervious Area
0.0 8.25% Impervious Area

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

5.0 Direct Entry,




16694.00-PR NOAA 24-hr D 10-Yr Rainfall=4.76"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 46

Summary for Pond 1P: Infiltration Basin #1P

Inflow Area = 5.4 ac, 55.07% Impervious, Inflow Depth > 3.68" for 10-Yr event

Inflow = 228cfs@ 12.12 hrs, Volume= 1.7 af

Outflow = 23cfs@ 13.02 hrs, Volume= 1.7 af, Atten=90%, Lag= 54.4 min
Discarded = 23cfs@ 13.02 hrs, Volume= 1.7 af

Primary = 0.0cfs@ 0.00 hrs, Volume= 0.0 af

Routed to Link DP-2 : Existing Adjacent Swale

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev=219.9' @ 13.02 hrs Surf.Area= 12,016 sf Storage= 26,499 cf

Plug-Flow detention time= 103.1 min calculated for 1.7 af (100% of inflow)
Center-of-Mass det. time= 102.3 min ( 893.9 - 791.5)

Volume Invert Avail.Storage Storage Description
#1 217.0' 54,371 cf Infiltration Bioretention Basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
217.0 7,157 339.3 0 0 7,157
218.0 8,219 361.7 7,682 7,682 8,455
219.0 9,348 384.2 8,777 16,459 9,841
220.0 12,190 453.6 10,738 27,197 14,487
221.0 13,579 472.4 12,878 40,075 15,948
222.0 15,025 491.2 14,296 54,371 17,468
Device Routing Invert Outlet Devices
#1  Primary 220.6' 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5
4.0 45 5.0 55

Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Discarded 217.0" 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=2.3 cfs @ 13.02 hrs HW=219.9' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 2.3 cfs)

Primary OutFlow Max=0.0 cfs @ 0.00 hrs HW=217.0" (Free Discharge)
1=Broad-Crested Rectangular Weir( Controls 0.0 cfs)
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Summary for Link DP-1: Existing Wetland

Inflow Area = 8.4 ac, 10.19% Impervious, Inflow Depth > 2.58" for 10-Yr event
Inflow = 20.2cfs@ 12.18 hrs, Volume= 1.8 af
Primary = 20.2cfs @ 12.18 hrs, Volume= 1.8 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 5.6 ac, 52.98% Impervious, Inflow Depth > 0.07" for 10-Yr event
Inflow = 0.4 cfs@ 12.17 hrs, Volume= 0.0 af
Primary = 0.4 cfs@ 12.17 hrs, Volume= 0.0 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 0.4 ac, 8.25% Impervious, Inflow Depth > 3.34" for 10-Yr event
Inflow = 15cfs@ 12.12 hrs, Volume= 0.1 af
Primary = 1.5cfs @ 12.12 hrs, Volume= 0.1 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs



16694.00-PR NOAA 24-hr D 25-Yr Rainfall=5.80"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 50

Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR-1A: Direct Runoff to Runoff Area=0.7 ac 12.70% Impervious Runoff Depth>4.43"
Tc=5.0 min CN=88 Runoff=3.5cfs 0.3 af

SubcatchmentPR-1B: Off-Site Areato the Runoff Area=7.7 ac 9.96% Impervious Runoff Depth>3.39"
Flow Length=740" Tc=11.3 min CN=78 Runoff=25.1 cfs 2.2 af

SubcatchmentPR-2A: Overland Flow Runoff Area=0.2 ac 0.00% Impervious Runoff Depth>2.55"
Flow Length=639' Tc=8.9 min CN=69 Runoff=0.6 cfs 0.0 af

SubcatchmentPR-2B: Parking Lot Runoff Area=4.6 ac 47.47% Impervious Runoff Depth>4.54"
Tc=5.0 min CN=89 Runoff=24.1 cfs 1.8 af

SubcatchmentPR-2C: Proposed Building  Runoff Area=0.8 ac  100.00% Impervious Runoff Depth>5.56"
Tc=5.0 min CN=98 Runoff=4.5cfs 0.4 af

SubcatchmentPR-3: Main St. Overland Flow Runoff Area=0.4 ac 8.25% Impervious Runoff Depth>4.32"
Tc=5.0 min CN=87 Runoff=1.9 cfs 0.1 af

Pond 1P: Infiltration Basin #1P Peak Elev=220.7" Storage=35,505 cf Inflow=28.6 cfs 2.1 af
Discarded=2.5 cfs 2.1 af Primary=0.7 cfs 0.0 af Outflow=3.2 cfs 2.1 af

Link DP-1: Existing Wetland Inflow=27.2 cfs 2.4 af
Primary=27.2 cfs 2.4 af

Link DP-2: Existing AdjacentSwale Inflow=0.8 cfs 0.1 af
Primary=0.8 cfs 0.1 af

Link DP-3: Main Street Drainage System Inflow=1.9 cfs 0.1 af
Primary=1.9 cfs 0.1 af

Total Runoff Area = 14.4 ac Runoff Volume = 4.7 af Average Runoff Depth = 3.94"
73.05% Pervious =10.5ac 26.95% Impervious = 3.9 ac
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Summary for Subcatchment PR-1A: Direct Runoff to Wetland

Runoff = 3.5cfs@ 12.12 hrs, Volume= 0.3 af, Depth> 4.43"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description
0.6 86 <50% Grass cover, Poor, HSG C
0.1 98 Paved parking, HSG C
0.7 88 Weighted Average
0.6 87.30% Pervious Area
0.1 12.70% 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 PR-1B: Off-Site Area to the South

Runoff = 251 cfs@ 12.19 hrs, Volume= 2.2 af, Depth> 3.39"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description

3.9 79 <50% Grass cover, Poor, HSG B
1.0 86 <50% Grass cover, Poor, HSG C
0.3 89 <50% Grass cover, Poor, HSG D
0.5 98 Paved parking, HSG B

0.0 98 Paved parking, HSG C

0.0 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.0 98 Roofs, HSG D

1.2 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

0.4 77 Woods, Good, HSG D

7.7 78 Weighted Average

6.9 90.04% Pervious Area
0.8 9.96% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.3 50 0.0400 0.19 Sheet Flow, Grass-Sheet
Grass: Short n=0.150 P2=3.10"

2.1 154 0.0300 1.21 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 148 0.0160 2.57 Shallow Concentrated Flow, Paved-Concentrated
Paved Kv=20.3 fps

1.3 116 0.0470 1.52 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 50 0.0600 1.71 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 55 0.0720 1.88 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.1 17 0.1170 2.39 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 40 0.0375 1.36 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 110 0.0670 1.81 Shallow Concentrated Flow, Grass-Concentrated

Short Grass Pasture Kv= 7.0 fps

11.3 740 Total
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Summary for Subcatchment PR-2A: Overland Flow

Runoff = 0.6cfs@ 12.16 hrs, Volume= 0.0 af, Depth> 2.55"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description

0.2 68 <50% Grass cover, Poor, HSG A
0.0 86 <50% Grass cover, Poor, HSG C

0.2 69 Weighted Average

0.2 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"

2.4 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved
Paved Kv=20.3 fps

1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment PR-2B: Parking Lot

Runoff = 241 cfs@ 12.12 hrs, Volume= 1.8 af, Depth> 4.54"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description
0.4 68 <50% Grass cover, Poor, HSG A
1.1 86 <50% Grass cover, Poor, HSG C
0.2 89 <50% Grass cover, Poor, HSG D
0.0 98 Paved parking, HSG A
2.1 98 Paved parking, HSG C
0.0 98 Paved parking, HSG D
0.1 98 Roofs, HSG C
0.7 77 Woods, Good, HSG D
4.6 89 Weighted Average
2.4 52.53% Pervious Area
2.2 47.47% 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 PR-2C: Proposed Building

Runoff = 45cfs@ 12.12 hrs, Volume= 0.4 af, Depth> 5.56"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description

0.0 86 <50% Grass cover, Poor, HSG C
0.8 98 Roofs, HSG C

0.8 98 Weighted Average

0.0 0.00% Pervious Area

0.8 100.00% 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 PR-3: Main St. Overland Flow

Runoff = 1.9cfs @ 12.12 hrs, Volume= 0.1 af, Depth> 4.32"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 25-Yr Rainfall=5.80"

Area (ac) CN Description
0.0 68 <50% Grass cover, Poor, HSG A
0.3 86 <50% Grass cover, Poor, HSG C
0.0 98 Paved parking, HSG A
0.0 98 Paved parking, HSG C
0.4 87 Weighted Average
0.3 91.75% Pervious Area
0.0 8.25% 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 Pond 1P: Infiltration Basin #1P

Inflow Area = 5.4 ac, 55.07% Impervious, Inflow Depth > 4.69" for 25-Yr event

Inflow = 28.6cfs@ 12.12 hrs, Volume= 2.1 af

Outflow = 3.2cfs@ 12.91 hrs, Volume= 2.1 af, Atten=89%, Lag=47.6 min
Discarded = 25cfs@ 12.91 hrs, Volume= 2.1 af

Primary = 0.7cfs@ 12.91 hrs, Volume= 0.0 af

Routed to Link DP-2 : Existing Adjacent Swale

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev=220.7' @ 12.91 hrs Surf.Area= 13,095 sf Storage= 35,505 cf

Plug-Flow detention time= 126.3 min calculated for 2.1 af (100% of inflow)
Center-of-Mass det. time= 125.7 min ( 910.7 - 785.0 )

Volume Invert Avail.Storage Storage Description
#1 217.0' 54,371 cf Infiltration Bioretention Basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
217.0 7,157 339.3 0 0 7,157
218.0 8,219 361.7 7,682 7,682 8,455
219.0 9,348 384.2 8,777 16,459 9,841
220.0 12,190 453.6 10,738 27,197 14,487
221.0 13,579 472.4 12,878 40,075 15,948
222.0 15,025 491.2 14,296 54,371 17,468
Device Routing Invert Outlet Devices
#1  Primary 220.6' 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0 3.5
4.0 45 5.0 55

Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Discarded 217.0" 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=2.5 cfs @ 12.91 hrs HW=220.7' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 2.5 cfs)

Primary OutFlow Max=0.7 cfs @ 12.91 hrs HW=220.7" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 0.7 cfs @ 0.58 fps)
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Summary for Link DP-1: Existing Wetland

Inflow Area = 8.4 ac, 10.19% Impervious, Inflow Depth > 3.48" for 25-Yr event
Inflow = 27.2cfs@ 12.18 hrs, Volume= 2.4 af
Primary = 27.2cfs @ 12.18 hrs, Volume= 2.4 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 5.6 ac, 52.98% Impervious, Inflow Depth > 0.16" for 25-Yr event
Inflow = 0.8cfs@ 12.90 hrs, Volume= 0.1 af
Primary = 0.8cfs@ 12.90 hrs, Volume= 0.1 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs



16694.00-PR NOAA 24-hr D 25-Yr Rainfall=5.80"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 60

Summary for Link DP-3: Main Street Drainage System

Inflow Area = 0.4 ac, 8.25% Impervious, Inflow Depth > 4.32" for 25-Yr event
Inflow = 19cfs@ 12.12 hrs, Volume= 0.1 af
Primary = 1.9cfs @ 12.12 hrs, Volume= 0.1 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR-1A: Direct Runoff to Runoff Area=0.7 ac 12.70% Impervious Runoff Depth>5.97"
Tc=5.0 min CN=88 Runoff=4.7 cfs 0.3 af

SubcatchmentPR-1B: Off-Site Areato the Runoff Area=7.7 ac  9.96% Impervious Runoff Depth>4.82"
Flow Length=740" Tc=11.3 min CN=78 Runoff=35.2 cfs 3.1 af

SubcatchmentPR-2A: Overland Flow Runoff Area=0.2 ac 0.00% Impervious Runoff Depth>3.83"
Flow Length=639" Tc=8.9 min CN=69 Runoff=0.9 cfs 0.1 af

SubcatchmentPR-2B: Parking Lot Runoff Area=4.6 ac 47.47% Impervious Runoff Depth>6.08"
Tc=5.0 min CN=89 Runoff=31.8 cfs 2.4 af

SubcatchmentPR-2C: Proposed Building  Runoff Area=0.8 ac  100.00% Impervious Runoff Depth>7.15"
Tc=5.0 min CN=98 Runoff=5.7 cfs 0.5 af

SubcatchmentPR-3: Main St. Overland Flow Runoff Area=0.4 ac 8.25% Impervious Runoff Depth>5.85"
Tc=5.0 min CN=87 Runoff=2.5cfs 0.2 af

Pond 1P: Infiltration Basin #1P Peak Elev=221.0" Storage=39,476 cf Inflow=37.5cfs 2.8 af
Discarded=2.6 cfs 2.4 af Primary=10.7 cfs 0.4 af Outflow=13.3 cfs 2.8 af

Link DP-1: Existing Wetland Inflow=38.2 cfs 3.4 af
Primary=38.2 cfs 3.4 af

Link DP-2: Existing AdjacentSwale Inflow=11.2 cfs 0.5 af
Primary=11.2 cfs 0.5 af

Link DP-3: Main Street Drainage System Inflow=2.5 cfs 0.2 af
Primary=2.5 cfs 0.2 af

Total Runoff Area = 14.4 ac Runoff Volume = 6.5 af Average Runoff Depth = 5.42"
73.05% Pervious =10.5ac 26.95% Impervious = 3.9 ac
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Summary for Subcatchment PR-1A: Direct Runoff to Wetland

Runoff = 4.7 cfs @ 12.12 hrs, Volume= 0.3 af, Depth> 5.97"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description
0.6 86 <50% Grass cover, Poor, HSG C
0.1 98 Paved parking, HSG C
0.7 88 Weighted Average
0.6 87.30% Pervious Area
0.1 12.70% 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 PR-1B: Off-Site Area to the South

Runoff = 35.2cfs@ 12.19 hrs, Volume= 3.1 af, Depth> 4.82"
Routed to Link DP-1 : Existing Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description

3.9 79 <50% Grass cover, Poor, HSG B
1.0 86 <50% Grass cover, Poor, HSG C
0.3 89 <50% Grass cover, Poor, HSG D
0.5 98 Paved parking, HSG B

0.0 98 Paved parking, HSG C

0.0 98 Paved parking, HSG D

0.2 98 Roofs, HSG B

0.0 98 Roofs, HSG D

1.2 55 Woods, Good, HSG B

0.1 70 Woods, Good, HSG C

0.4 77 Woods, Good, HSG D

7.7 78 Weighted Average

6.9 90.04% Pervious Area
0.8 9.96% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.3 50 0.0400 0.19 Sheet Flow, Grass-Sheet
Grass: Short n=0.150 P2=3.10"

2.1 154 0.0300 1.21 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 148 0.0160 2.57 Shallow Concentrated Flow, Paved-Concentrated
Paved Kv=20.3 fps

1.3 116 0.0470 1.52 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 50 0.0600 1.71 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 55 0.0720 1.88 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.1 17 0.1170 2.39 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 40 0.0375 1.36 Shallow Concentrated Flow, Grass-Concentrated
Short Grass Pasture Kv= 7.0 fps

1.0 110 0.0670 1.81 Shallow Concentrated Flow, Grass-Concentrated

Short Grass Pasture Kv= 7.0 fps

11.3 740 Total
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Summary for Subcatchment PR-2A: Overland Flow

Runoff = 09cfs@ 12.16 hrs, Volume= 0.1 af, Depth> 3.83"
Routed to Link DP-2 : Existing Adjacent Swale

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description

0.2 68 <50% Grass cover, Poor, HSG A
0.0 86 <50% Grass cover, Poor, HSG C

0.2 69 Weighted Average

0.2 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.1 50 0.0460 0.20 Sheet Flow, Grass - Sheet
Grass: Short n=0.150 P2=3.10"

2.4 303 0.0890 2.09 Shallow Concentrated Flow, Grass - Concentrated
Short Grass Pasture Kv= 7.0 fps

0.5 127 0.0460 4.35 Shallow Concentrated Flow, Paved
Paved Kv=20.3 fps

1.9 159 0.0380 1.36 Shallow Concentrated Flow, Grass - Concentrated

Short Grass Pasture Kv= 7.0 fps

8.9 639 Total
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Summary for Subcatchment PR-2B: Parking Lot

Runoff = 31.8cfs @ 12.12 hrs, Volume= 2.4 af, Depth> 6.08"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description
0.4 68 <50% Grass cover, Poor, HSG A
1.1 86 <50% Grass cover, Poor, HSG C
0.2 89 <50% Grass cover, Poor, HSG D
0.0 98 Paved parking, HSG A
2.1 98 Paved parking, HSG C
0.0 98 Paved parking, HSG D
0.1 98 Roofs, HSG C
0.7 77 Woods, Good, HSG D
4.6 89 Weighted Average
2.4 52.53% Pervious Area
2.2 47.47% 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 PR-2C: Proposed Building

Runoff = 57cfs@ 12.12 hrs, Volume= 0.5 af, Depth> 7.15"
Routed to Pond 1P : Infiltration Basin #1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description

0.0 86 <50% Grass cover, Poor, HSG C
0.8 98 Roofs, HSG C

0.8 98 Weighted Average

0.0 0.00% Pervious Area

0.8 100.00% 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 PR-3: Main St. Overland Flow

Runoff = 25cfs@ 12.12 hrs, Volume= 0.2 af, Depth> 5.85"
Routed to Link DP-3 : Main Street Drainage System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Yr Rainfall=7.39"

Area (ac) CN Description
0.0 68 <50% Grass cover, Poor, HSG A
0.3 86 <50% Grass cover, Poor, HSG C
0.0 98 Paved parking, HSG A
0.0 98 Paved parking, HSG C
0.4 87 Weighted Average
0.3 91.75% Pervious Area
0.0 8.25% 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 Pond 1P: Infiltration Basin #1P

Inflow Area = 5.4 ac, 55.07% Impervious, Inflow Depth > 6.24" for 100-Yr event
Inflow = 37.5cfs@ 12.12 hrs, Volume= 2.8 af

Outflow = 13.3cfs @ 12.27 hrs, Volume= 2.8 af, Atten=65%, Lag= 9.2 min
Discarded = 26cfs@ 12.27 hrs, Volume= 2.4 af

Primary = 10.7cfs @ 12.27 hrs, Volume= 0.4 af

Routed to Link DP-2 : Existing Adjacent Swale

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev=221.0' @ 12.27 hrs Surf.Area= 13,516 sf Storage= 39,476 cf

Plug-Flow detention time= 113.1 min calculated for 2.8 af (100% of inflow)
Center-of-Mass det. time=112.5 min ( 889.9 - 777.4 )

Volume Invert Avail.Storage Storage Description
#1 217.0' 54,371 cf Infiltration Bioretention Basin (Irregular).isted below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
217.0 7,157 339.3 0 0 7,157
218.0 8,219 361.7 7,682 7,682 8,455
219.0 9,348 384.2 8,777 16,459 9,841
220.0 12,190 453.6 10,738 27,197 14,487
221.0 13,579 472.4 12,878 40,075 15,948
222.0 15,025 491.2 14,296 54,371 17,468
Device Routing Invert Outlet Devices
#1  Primary 220.6' 20.0'long x 8.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.2 0.4 0.6 0.8 1.0 1.2 14 16 1.8 2.0 25 3.0 3.5
40 45 5.0 55

Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
#2  Discarded 217.0" 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=2.6 cfs @ 12.27 hrs HW=221.0' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 2.6 cfs)

Primary OutFlow Max=10.7 cfs @ 12.27 hrs HW=221.0" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 10.7 cfs @ 1.50 fps)



16694.00-PR NOAA 24-hr D 100-Yr Rainfall=7.39"

Prepared by VHB, Inc Printed 7/30/2025
HydroCAD® 10.20-5¢ s/n 01038 © 2023 HydroCAD Software Solutions LLC Page 69

Summary for Link DP-1: Existing Wetland

Inflow Area = 8.4 ac, 10.19% Impervious, Inflow Depth > 4.91" for 100-Yr event
Inflow = 38.2cfs @ 12.18 hrs, Volume= 3.4 af
Primary = 38.2cfs@ 12.18 hrs, Volume= 3.4 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-2: Existing Adjacent Swale

Inflow Area = 5.6 ac, 52.98% Impervious, Inflow Depth > 1.04" for 100-Yr event
Inflow = 11.2cfs @ 12.27 hrs, Volume= 0.5 af
Primary = 11.2cfs @ 12.27 hrs, Volume= 0.5 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
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Summary for Link DP-3: Main Street Drainage System

Inflow Area = 0.4 ac, 8.25% Impervious, Inflow Depth > 5.85" for 100-Yr event
Inflow = 25cfs@ 12.12 hrs, Volume= 0.2 af
Primary = 25cfs@ 12.12 hrs, Volume= 0.2 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs



Appendix C: Standard 3 Computations and
Supporting Documentation

> Soil Evaluation in accordance with Volume 3, Chapter 1 of the Handbook
> Recharge Volume Calculations
> 72-hour drawdown analysis

> Mounding Analysis

Appendix C: Standard 3 Computations and Supporting Documentation



Appendix D:Standard 4 Computations and
Supporting Information

> Operation and Maintenance Plan
> Water Quality Volume Calculations
>TSS Removal Worksheets
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Appendix E: Standard 8 Supporting Information

» Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan
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