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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
g'r']":geoé‘é;?”;‘tzr compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
use only thg 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.

The Stormwater Report must include:

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

e Applicant/Project Name

¢ Project Address

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

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

e 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.

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

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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer’s Certification

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

Registered Professional Engineer Block and Signature

JUSTIN W.
DUFRESNE

CIVIL
No. 51506

December 14, 2021

Signafure and Date

Checklist

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

XI New development
[] Redevelopment

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

Checklist for Stormwater Report

Checklist (continued)

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

[ ] No disturbance to any Wetland Resource Areas

[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[ ] Reduced Impervious Area (Redevelopment Only)
[ 1 Minimizing disturbance to existing trees and shrubs
[ ] LID Site Design Credit Requested:
[] Credit 1
[] Credit2
[ ] Credit3
[ ] Use of “country drainage” versus curb and gutter conveyance and pipe
[ ] Bioretention Cells (includes Rain Gardens)
X Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[ ] Treebox Filter
[] Water Quality Swale
[ ] Grass Channel
[ ] Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

XI No new untreated discharges

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

[ ] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

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
L]

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:

Xl 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)

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

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

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

* Good housekeeping practices;

< Provisions for storing materials and waste products inside or under cover;

¢ Vehicle washing controls;

* Requirements for routine inspections and maintenance of stormwater BMPs;

e 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:

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

[ is near or to other critical areas

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

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

X [

Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.

15392.00 - Stormwater Checklist.doc + 04/01/08 Stormwater Report Checklist « Page 5 of 8



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

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

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

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

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

[ ] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.

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

[ ] The NPDES Multi-Sector General Permit does not cover the land use.
XI LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[

All exposure has been eliminated.

X

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

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

Standard 6: Critical Areas

[ 1 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

[ 1 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

O OO0 oo dd

Redevelopment portion of mix of new and redevelopment.

X] 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;

e 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;

e Site Development Plan;

e 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.

XI A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.

15392.00 - Stormwater Checklist.doc + 04/01/08 Stormwater Report Checklist « Page 7 of 8



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.

[ 1 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

XI 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;
XI Plan showing the location of all stormwater BMPs maintenance access areas;
[] Description and delineation of public safety features;

[ ] Estimated operation and maintenance budget; and

XI 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:

[ 1 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;

[ ] Aplan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
X The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

[ 1 An lliicit Discharge Compliance Statement is attached;

X NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.

15392.00 - Stormwater Checklist.doc + 04/01/08 Stormwater Report Checklist « Page 8 of 8
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Stormwater Report Narrative

This Stormwater Report has been prepared to demonstrate compliance with the Massachusetts
Stormwater Management Standards in accordance with the Massachusetts Wetlands Protection
Act Regulations (310 CMR 10.00) and Water Quality Certification Regulations (314 CMR 9.00).
This report also demonstrates compliance with the Town of Leicester Stormwater Regulations for
stormwater design and mitigation.

Project Description

The Applicant, JIMC/TBG Leicester, LLC, is proposing the development of a
warehouse/manufacturing facility (the Project). As proposed, the Project consists of 260,000
square feet of building space, ancillary landscape improvements, parking spaces, and utility
improvements to support this use.

The Project will generate more than 1,000 vehicle trips per day and is considered a Land Use with
Higher Potential Pollutant Loads (LUHPPL).

Site Description

The Project Site is a £49.8-acre parcel of land (the Site) located at 0, 90 & 92 Huntoon Memorial
Highway in Leicester, Massachusetts (see Figure 1). The Site lies within the French surface
watershed and is bounded by a business and wetland system to the north, undeveloped, wooded
land and wetlands to the south, Grindstone Brook to the east, and undeveloped, wooded land
and wetlands to the west. See Figure 1, Site Locus Map.

There are wetland resource areas on the Site and the Project will include work within areas
regulated by the Wetlands Protection Act. Refer to the Notice of Intent prepared by VHB for
more information regarding wetland resource areas on the Site and work within areas regulated
by the Wetlands Protection Act.

According to the National Resources Conservation Service (NRCS), surface soils on the Site
include Montauk fine sandy loam, Freetown muck, and Canton fine sandy loam. On-site soils are
classified as Hydrologic Soil Groups (HSG) B, C and D. Based on the soil evaluation included in
Appendix C, the Site appears to be generally Hydrologic Soil Group C with shallow bedrock and
is not 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



Stormwater Report

Existing Drainage Conditions

Under existing conditions, the Site is undeveloped woodlands with generally rolling topography.
Figure 2 illustrates the existing drainage patterns on the Site. Currently, the Site is divided into 8

drainage areas as stormwater runoff flows to 4 Design Points. Table 2 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)
EX1 Large Wetland DP1 7.83 71 27.0
EX1-A Property Line DP1-A 4,96 70 15.4
EX2 Rochdale Pond DP2 3.40 70 16.0
EX2-A Reach R2-A DP2 3.1 70 13.5
Grindstone Brook (South)
EX2-B Reach R2-B DP2 4.95 70 13.1
Grindstone Brook (Middle)
EX2-BB Wetland attached to DP2 4,96 70 22.8
Grindstone Brook
EX2-C Reach R2-C DP2 4.87 70 9.5
Grindstone Brook (North)
EX3 Small Wetland DP3 4.00 70 10.9

Total: 38.08

Proposed Drainage Conditions

Figure 3 illustrates the proposed "post construction” drainage conditions for the project. As
shown, the Site will be divided into 10 drainage areas that discharge treated stormwater to the 4
existing Design Points. Table 3 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)
PR1 Subsurface Basin DP1 6.83 91 5.0
PR1-A Property Line DP1-A 1.06 71 5.0
PR1-B Large Wetland DP1 3.05 72 5.0
PR2 Gravel Wetland DP2 11.15 91 54

4 Stormwater Report Narrative
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PR2-A Rochdale Pond DP2 1.94 70 7.5

PR2-AA Reach R2-A DP2 2.73 70 12.2
Grindstone Brook (South)

PR2-B Reach R2-B DP2 418 70 8.1
Grindstone Brook (Middle)

PR2-BB Wetland attached to DP2 1.61 71 10.6
Grindstone Brook

PR2-C Reach R2-C DP2 2.80 70 5.0
Grindstone Brook (North)

PR3 Small Wetland DP3 2.73 70 6.3

Total: 38.08

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

There area two treatment trains proposed for the stormwater management system and they are
follows:

> Deep-sump, hooded catch basin>Proprietary Hydrodynamic Separator=>Infiltration

> Deep-sump, hooded catch basin-> Gravel Wetland

Hydraulic Pipe Sizing

The closed drainage piping system was sized for the 10-year storm event. Drainage pipes were
sized using Manning's equation for flowing-full capacity and the Rational Method to estimate
runoff. The performance of the system was analyzed using StormCAD, a HEC-22 based program.
A summary table of the closed-drainage system analysis is included in Appendix A.

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 a constructed wetland (gravel wetland). In general,

stormwater from the proposed impervious surfaces is captured by deep-sump, hooded catch
basins and treated by the gravel wetland.

Stormwater Report Narrative






Figure 1: USGS Locus Map
Leicester Central | Leicester, MA
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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 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 2, 10, 25 and 100 years. The results of the analysis, as
summarized in Table 3 below, indicate that there is no increase in peak discharge rates between
the existing and proposed conditions for the analyzed storms.

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

Regulatory Compliance
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Table 3 Peak Discharge Rates (cfs*)

Design Point 2-year 10-year 25-year 100-year
Design Point: DP1

Existing 6.74 17.82 25.69 38.59
Proposed 4.14 16.60 24.51 37.93
Design Point: DP1-A

Existing 3.10 8.42 12.19 18.38
Proposed 0.98 2.54 3.64 542
Design Point: DP2

Existing 11.51 32.61 47.79 72.94
Proposed 11.35 32.24 47.37 72.01
Design Point: DP3

Existing 2.83 7.67 11.10 16.73
Proposed 2.26 6.06 8.76 13.17

Standard 3: Stormwater Recharge

The Project is seeking relief under Stormwater Management Standard 7 and as such complies
with Standard 3 to the maximum extent practicable.

In accordance with the Stormwater Handbook, the Required Recharge Volume for the Project is
therefore 11,905 cubic feet.

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

Table 5 Summary of Recharge Calculations

Provided Recharge Volume

Infiltration BMP (cubic feet)
Basin P1 17,772
Total Provided Recharge 17,772
Total Required Recharge* 11,905

*The Adjusted Recharge Volume with the capture area adjust factor is 32,080 cubic feet. Due
to high groundwater and C and D soils, we are recharging to the maximum extent practicable
and exceeding the required recharge volume before applying the capture area adjustment.

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

Regulatory Compliance
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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] — engineer to include if
pretreatment is required.

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 is considered a LUHPPL and therefore has been designed with suitable BMPs sized to
treat the 1 inch Water Quality Volume and provide the pretreatment requirement of 44% TSS
removal prior to infiltration. Proposed source controls and pollution prevention measures 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.

For computations and supporting information regarding the sizing of BMPs suitable for treatment of
runoff near or to critical areas, see Appendix D.

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

The Project site is comprised solely of C and D soils and bedrock therefore the Project has been
designed to comply with Stormwater Management Standards 2-6 to the maximum extent
practicable. Standards 8-10 have been met completely.

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 one 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

Regulatory Compliance
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begins. Recommended construction period pollution prevention and erosion and sedimentation
controls to be finalized in the SWPPP are included in Appendix F.

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 is included in Appendix D as
part of the Long Term Pollution Prevention Plan.

Standard 10: Prohibition of lllicit Discharges

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

13 Regulatory Compliance
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Appendix A:Standard 1 Computations and
Supporting Information

> Precipitation Frequency Data
> Pipe Sizing Calculations

The closed drainage system was designed for the 10-year storm event. Drainage pipes were
sized using Manning's Equation for full-flow capacity and the Rational Method. Additionally,
the performance of the system was analyzed using StormCAD, a HEC-22 based program.

> Stone outlet protection for pipe ends

A-1  Appendix A: Standard 1 Computations and Supporting Information
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NOAA Atlas 14, Volume 10, Version 3

Location name: Rochdale, Massachusetts, USA* éf‘”mss‘%
Latitude: 42.2079°, Longitude: -71.9054° i )’
Elevation: 790.82 ft** i ¢

* source: ESRI Maps "mﬁm ”‘p,r”,

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

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 incheslhour)1 ‘

) | Average recurrence interval (years)
Duration
[ 1 2 5 |[ 10 25 50 100 || 200 500 1000
5-min 4.08 4.80 5.98 6.96 8.30 9.32 10.4 11.5 13.1 14.4
(3.28-5.04) || (3.84-5.93) || (4.75-7.40) || (5.51-8.69) || (6.34-10.9) || (6.94-12.5) || (7.45-14.6) || (7.82-16.7) || (8.53-19.9) || (9.12-22.3)
10-min 2.89 3.40 4.24 4.93 5.89 6.61 7.36 8.17 9.29 10.2
(2.32-3.57) || (2.72-4.20) || (3.38-5.26) || (3.91-6.16) || (4.48-7.72) || (4.92-8.89) || (5.28-10.3) || (5.55-11.8) || (6.05-14.1) || (6.46-15.8)
15-min 2.27 2.67 3.32 3.87 4.62 5.18 5.77 6.40 7.29 8.00
(1.82-2.80) || (2.14-3.30) || (2.65-4.12) || (3.06-4.83) || (3.52-6.06) || (3.85-6.97) || (4.14-8.09) || (4.35-9.29) || (4.74-11.0) || (5.06-12.4)
30-min 1.55 1.82 2.27 2.64 3.15 3.54 3.94 4.38 4.99 5.47
(1.24-1.91) || (1.46-2.25) || (1.81-2.81) || (2.09-3.30) || (2.40-4.14) || (2.64-4.76) || (2.83-5.53) || (2.97-6.35) || (3.24-7.54) || (3.47-8.49)
60-min 0.981 1.16 1.44 1.68 2.00 2.25 2.50 2.78 3.16 3.47
(0.785-1.21) || (0.924-1.43) || (1.15-1.79) || (1.33-2.09) || (1.52-2.62) || (1.67-3.02) || (1.80-3.51) || (1.89-4.03) || (2.06-4.79) || (2.20-5.39)
2.hr 0.625 0.739 0.926 1.08 1.29 1.45 1.62 1.82 2.11 2.35
(0.504-0.765)((0.595-0.906) | (0.742-1.14) || (0.861-1.34) || (0.994-1.69) || (1.09-1.95) || (1.18-2.28) || (1.24-2.62) || (1.37-3.17) || (1.49-3.62)
3-hr 0.476 0.565 0.712 0.833 1.00 1.12 1.26 1.42 1.66 1.86
(0.385-0.580)|((0.457-0.691)|/(0.573-0.873)|| (0.667-1.03) || (0.772-1.31) || (0.848-1.51) || (0.920-1.77) || (0.967-2.04) || (1.08-2.48) || (1.18-2.85)
6-hr 0.297 0.357 0.454 0.535 0.647 0.729 0.819 0.928 1.09 1.24
(0.242-0.360)((0.291-0.433)|(0.368-0.553) ||(0.431-0.657) (|(0.503-0.840) |((0.554-0.974) || (0.604-1.15) || (0.636-1.33) || (0.717-1.63) || (0.789-1.89)
12-hr 0.181 0.220 0.284 0.337 0.410 0.464 0.522 0.594 0.703 0.797
(0.148-0.217)((0.180-0.265) |(0.232-0.343)(/(0.273-0.410)(|(0.321-0.529)|((0.355-0.616) ((0.387-0.729) |(0.408-0.843) || (0.462-1.04) || (0.510-1.21)
24-hr 0.108 0.132 0.172 0.206 0.251 0.285 0.322 0.367 0.436 0.496
(0.089-0.129)|((0.109-0.158)|/(0.142-0.207)|(0.168-0.249) |(0.198-0.323)|(0.220-0.377)((0.240-0.447)|((0.254-0.518) | [(0.288-0.641) |((0.318-0.745)
2-da 0.062 0.076 0.100 0.120 0.146 0.166 0.188 0.215 0.257 0.293
y (0.052-0.073)((0.064-0.091)|{(0.083-0.119) ||(0.098-0.144)||(0.116-0.187) |[(0.129-0.218)((0.141-0.260) |(0.149-0.301) ||(0.170-0.375) ||(0.189-0.437)
3-da 0.045 0.055 0.072 0.087 0.106 0.120 0.136 0.156 0.186 0.213
y (0.038-0.053)((0.046-0.066) |(0.060-0.086) |/(0.072-0.104)||(0.084-0.135)|((0.094-0.158)((0.103-0.187)|(0.108-0.217) ||(0.123-0.271)||(0.137-0.316)
4-da 0.036 0.044 0.058 0.069 0.085 0.096 0.108 0.124 0.148 0.169
y (0.030-0.043)|((0.037-0.052)|/(0.048-0.069) ||(0.057-0.083) /(0.068-0.107) {(0.075-0.125)((0.082-0.149)|((0.086-0.172)|((0.098-0.215) |((0.109-0.251)
7-da 0.025 0.030 0.038 0.045 0.055 0.062 0.070 0.080 0.095 0.107
y (0.021-0.029)((0.025-0.035)|(0.032-0.045) ||(0.038-0.054)|(0.044-0.069) |[(0.049-0.081) ((0.053-0.095) |(0.056-0.110) ||(0.063-0.136) ||(0.070-0.158)
10-da 0.020 0.024 0.030 0.035 0.042 0.048 0.053 0.060 0.071 0.080
y (0.017-0.023)((0.020-0.028)|(0.025-0.035) ||(0.030-0.042) {|(0.034-0.053)|((0.037-0.061) |{(0.040-0.072)|(0.042-0.083) ||(0.047-0.102) ||(0.052-0.117)
20-da 0.014 0.016 0.020 0.022 0.026 0.029 0.032 0.035 0.040 0.044
y (0.012-0.017)|((0.014-0.019)/(0.017-0.023)||(0.019-0.026) |(0.021-0.032) |(0.023-0.037) ((0.024-0.042)|((0.025-0.048) | {(0.027-0.057) |((0.028-0.064)
30-da 0.012 0.013 0.016 0.017 0.020 0.022 0.024 0.026 0.029 0.031
y (0.010-0.014)/((0.011-0.015){(0.013-0.018)|/(0.015-0.020)||(0.016-0.025)|((0.017-0.028)((0.018-0.031){(0.019-0.035) ||(0.019-0.04 1) ||(0.020-0.045)
45-da 0.010 0.011 0.012 0.014 0.016 0.017 0.018 0.020 0.021 0.022
y (0.009-0.011)(/(0.009-0.013){(0.011-0.014){(0.012-0.016)((0.013-0.019)|{(0.013-0.021)|((0.014-0.024)|(0.014-0.026) |/(0.014-0.030) ||(0.014-0.032)
60-da 0.009 0.009 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.018
y (0.008-0.010)((0.008-0.011){(0.009-0.012)||(0.010-0.014)||(0.011-0.016) |[(0.011-0.017)|{(0.011-0.019) |{(0.011-0.022) ||(0.012-0.024)||(0.012-0.026)
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: 42.2079°, Longitude: -71.9054"
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Stormcad Conduit Output Table - Hydraulic Pipe Analysis

Project Leicester Central Project# 15392

Calculated by CSH Date 12/7/2021

Checked by REW Date 12/7/2021

Upstream | Upstream Time of . . . . Manning's Capacity Capacity Velocity Rim Hydrau.lic Rim Hydrau.lic Invert Invert
Start Node Stop Node System CA Intensity | Pipe Size | Material Slope Length . Grade Line Grade Line
Inlet Area Inlet C Conc. "n" (Full Flow) | (Design) | (Average) | (Upper) In (Lower) Out (Upper) (Lower)
- - (acres) - (acres) (min) (in/hr) (in) - - (ft/ft) (ft) (cfs) (cfs) (ft/s) (ft) (ft) (ft) (ft) (ft) (ft)

DMH 213 DMH 211 (N/A) (N/A) 1.495 0.0 7.81 24.0 CHDPE 0.013 0.011 149.7 23.4 23.4 7.5 761.8 753.0 754.2 751.2 751.8 750.2
DMH 215 DMH 213 (N/A) (N/A) 1.249 0.0 7.89 24.0 CHDPE 0.013 0.011 66.0 23.3 23.3 7.1 761.3 753.7 761.8 753.0 752.6 751.9
DMH 218 DMH 216 (N/A) (N/A) 0.689 0.0 8.15 24.0 CHDPE 0.013 0.010 132.7 22.4 22.4 59 758.7 755.7 758.7 754.6 754.9 753.6
DMH 216 DMH 215 (N/A) (N/A) 1.249 0.0 7.97 24.0 CHDPE 0.013 0.011 71.0 24.0 24.0 73 758.7 754.6 761.3 753.6 7535 752.7
DMH 116 DMH 115 (N/A) (N/A) 0.767 0.0 8.32 18.0 CHDPE 0.013 0.011 113.3 11.3 11.3 6.1 758.3 752.4 756.8 751.6 752.7 751.4
DMH 109 DMH 104 (N/A) (N/A) 6.099 0.0 7.69 36.0 CHDPE 0.013 0.011 191.5 69.8 69.8 10.2 757.9 746.6 757.6 744.8 744.9 742.8
DMH 104 DMH 101 (N/A) (N/A) 7.011 0.0 7.53 36.0 CHDPE 0.013 0.010 232.9 66.3 66.3 104 757.6 744.8 744.2 742.1 742.4 740.1
DMH 110 DMH 109 (N/A) (N/A) 5.331 0.0 7.77 36.0 CHDPE 0.013 0.011 99.3 70.2 70.2 10.0 757.3 747.6 757.9 746.6 746.1 745.0
DMH 115 DMH 114 (N/A) (N/A) 1.535 0.0 8.17 24.0 CHDPE 0.013 0.011 106.3 24.0 24.0 7.5 756.8 751.6 755.5 750.7 751.3 750.1
DMH 111 DMH 110 (N/A) (N/A) 4.563 0.0 7.85 30.0 CHDPE 0.013 0.011 106.3 43.6 43.6 9.8 756.4 748.7 7573 747.6 747.4 746.2
DMH 114 DMH 112 (N/A) (N/A) 2.303 0.0 8.05 24.0 CHDPE 0.013 0.011 106.3 24.0 24.0 8.2 755.5 750.7 755.3 749.7 750.0 748.8
DMH 105 DMH 104 (N/A) (N/A) 0.913 0.0 8.07 24.0 CHDPE 0.013 0.021 90.4 328 32.8 8.4 755.3 7454 757.6 744.8 7444 742.5
DMH 112 DMH 111 (N/A) (N/A) 3.796 0.0 7.95 30.0 CHDPE 0.013 0.011 106.3 43.6 43.6 9.3 755.3 749.7 756.4 748.7 748.7 747.5
DMH 201 FES 200 (N/A) (N/A) 0.000 0.0 10.71 24.0 CHDPE 0.013 0.145 345 86.2 86.2 204 7543 744.4 740.3 738.6 743.0 738.0
DMH 211 DMH 210 (N/A) (N/A) 1.628 0.0 7.65 24.0 CHDPE 0.013 0.013 105.8 26.0 26.0 8.2 754.2 751.4 752.5 750.1 750.1 748.7
DMH 202 DMH 201 (N/A) (N/A) 0.000 0.0 10.74 24.0 CHDPE 0.013 0.042 493 46.2 46.2 13.0 752.9 746.5 7543 743.9 745.2 743.1
wQu 203 BASIN IN (N/A) (N/A) 4.510 0.0 6.98 36.0 CHDPE 0.013 0.004 23.1 43.9 43.9 6.8 752.5 748.6 748.9 748.4 746.7 746.6
DMH 210 DMH 207 (N/A) (N/A) 2.150 0.0 7.55 30.0 CHDPE 0.013 0.005 193.1 28.0 28.0 5.9 7525 750.1 7524 749.5 748.7 747.8
DMH 207 WQu 203 (N/A) (N/A) 2.970 0.0 7.28 30.0 CHDPE 0.013 0.005 236.0 28.0 28.0 6.3 752.4 749.5 752.5 748.6 747.8 746.7
DMH 204 WQu 203 (N/A) (N/A) 1.541 0.0 8.13 24.0 CHDPE 0.013 0.019 15.9 31.1 31.1 94 7523 748.5 7525 748.6 747.0 746.7
DMH 101 FES 100 (N/A) (N/A) 7.658 0.0 7.35 36.0 CHDPE 0.013 0.010 102.1 66.0 66.0 10.5 744.2 742.4 740.7 741.2 740.0 739.0
CB 220 DMH 218 0.246 0.788 0.194 5.0 8.33 12.0 CHDPE 0.013 0.013 111.6 4.1 4.1 5.0 759.5 757.0 758.7 755.7 756.5 755.0
CB 219 DMH 218 0.671 0.739 0.496 5.0 8.33 18.0 CHDPE 0.013 0.010 29.0 10.7 10.7 5.7 759.3 756.1 758.7 755.7 755.3 755.0
CB 217 DMH 216 0.879 0.637 0.560 5.0 8.33 12.0 CHDPE 0.013 0.049 34.8 7.9 7.9 10.5 759.3 756.2 758.7 754.6 755.3 753.6
CB 214 DMH 213 0.266 0.900 0.239 5.0 8.33 12.0 CHDPE 0.013 0.090 59.9 10.7 10.7 10.5 764.5 758.8 761.8 753.1 758.2 752.8
CB 212 DMH 211 0.147 0.900 0.132 5.0 8.33 12.0 CHDPE 0.013 0.016 18.6 4.5 4.5 4.8 754.2 7514 754.2 7514 750.5 750.2
CB 209 DMH 210 0.678 0.771 0.523 5.0 8.33 12.0 CHDPE 0.013 0.026 46.3 57 57 5.6 751.6 750.8 752.5 750.1 749.3 748.1
CB 208 DMH 207 0.937 0.874 0.819 5.0 8.33 18.0 CHDPE 0.013 0.008 359 9.6 9.6 5.9 751.6 749.5 7524 749.5 748.5 748.2
CB 206 DMH 204 0.959 0.858 0.822 5.0 8.33 18.0 CHDPE 0.013 0.008 50.9 9.3 9.3 5.8 751.6 749.0 752.3 748.6 748.0 747.6
CB 205 DMH 204 0.926 0.776 0.718 5.0 8.33 18.0 CHDPE 0.013 0.011 159.3 10.9 10.9 6.3 751.6 750.3 7523 748.4 749.3 747.6
CB 107 DMH 105 0.822 0.614 0.504 5.0 8.33 12.0 CHDPE 0.013 0.021 90.7 5.2 5.2 7.3 752.6 747.3 755.3 745.4 746.4 744.5
CB 108 DMH 105 0.222 0.851 0.189 5.0 8.33 12.0 CHDPE 0.013 0.020 182.3 5.1 5.1 57 755.5 750.7 755.3 746.9 750.2 746.5
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Stormcad Conduit Output Table - Hydraulic Pipe Analysis

Project Leicester Central Project# 15392
Calculated by CSH Date 12/7/2021
Checked by REW Date 12/7/2021
. . . . . . Hydraulic . Hydraulic
Upstream | Upstream Time of . . . . Manning's Capacity Capacity Velocity Rim . Rim . Invert Invert
Start Node Stop Node System CA Intensity | Pipe Size | Material Slope Length . Grade Line Grade Line
Inlet Area Inlet C Conc. "n" (Full Flow) | (Design) | (Average) (Upper) In (Lower) Out (Upper) (Lower)
- - (acres) - (acres) (min) (in/hr) (in) - - (ft/ft) (ft) (cfs) (cfs) (ft/s) (ft) (ft) (ft) (ft) (ft) (ft)
CB 106 DMH 105 0.266 0.827 0.220 5.0 8.33 12.0 CHDPE 0.013 0.022 41.5 53 53 6.1 755.5 746.0 755.3 745.4 745.4 744.5
RL7 DMH 109 0.853 0.900 0.768 5.0 8.33 12.0 CHDPE 0.013 0.079 24.1 10.0 10.0 14.1 759.3 754.3 757.9 751.8 753.3 751.4
RL 6 DMH 110 0.853 0.900 0.768 5.0 8.33 12.0 CHDPE 0.013 0.079 24.1 10.0 10.0 14.1 759.3 754.3 757.3 751.8 753.3 751.4

\\vhb\gbl\proj\Worcester\15392.00 Leicester Warehouse\ssheets\Stormwater\Stormcad Conduit Output Table.xIsx

20of2




Outfall Riprap Sizing and Velocity Calculations

Project Leicester Central Project# 15392
Calculated by CSH Date 12/7/2021
Checked by REW Date 12/7/2021
Tw > 0.5Do Tw < 0.5Do
3Do T 3Do
—— W =Do+0.4La “L‘i: W =Do +La
Do — | J Do 2 (min.)
1
La s
La
OUTLET DESCRIPTION: | FES-100 | FES-119 | FES-200 | FES-302
Design Storm (yr) 25 25 25 25
Flow / Discharge (Q) (cfs) 56.2 56.2 14.4 8.0
Defined Channel ? - NO NO NO NO
Defined Channel Width (ft) 0 0 0 0
Outlet Pipe Diameter (Dg) (in) 36 24 24 12
Tailwater Condition (Ty) (ft) |[TW = 0.5DITW = 0.5D[TW > 0.5D|TW = 0.5D
Apron Length (L,) (ft) 20 13 16 20
Apron Width at Outlet (3Dg) (ft) 9 6 6
Apron Width at End (W) (ft) 1 7.2 8.4
Median Stone Diameter (d;p)  (in) 8.4 9.4 6 6
Largest Stone Diameter (in) 12.6 14.1 9 9
Apron Depth (2) (in) 18.9 21.15 13.5 13.5
Apron Length (L 4): Length = From Virginia DCR Handbook - Plate 3.18-3 fTw < 05D
Length = From Virginia DCR Handbook - Plate 3.18-4 fTw 205D
Apron Width at Outlet (3D ): Width = 3 x pipe dia. (or width of channel)
Apron Width at End (W): Width = dia. + apron length fTw < 05D
Width = dia. + 0.4 x apron length fTw 205D

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

Rock Riprap:

Largest stone dia = 1.5 x d 5

Apron Depth (Z):

6" or 1.5 x largest stone dia

\\vhb\gbl\proj\Worcester\15392.00 Leicester Warehouse\ssheets\Stormwater\Riprap Sizing & Velocity Calculations.xIsx

l1of1l






1992 3.18

199 ‘azig deadry 0Sp
co
S
S
—
=)
S
[Te)
o
S
o~
I o
! S
= .
o (8}
o <]
~ w
~
%) -
L +
L Y
+ )
o o
o <
<
=
] o
- (%]
=) -1 =
o a
<]
=
=
2
3 Vo
o~ AV
- o
w W - / ~
o N
— L e
NS \
as - _, “
= i o T o
=) a : ~
O wn + w - ] . P
&= . . . @0 i 1
e < © 2 L
< S < ol A k= S
M< 1 v 0\4 = = = w.» i
2.5 = s z (R
[t — 3 = e
© = A1
=z S VT 2 = S
S5 : H.Ww.... 1 S
—— fel -~ " ==
= o — ol M - -
b= = e = E 0
< N = N -
= = o~ 5 o === = S=: T
oS i SR S
&3 A_. =
a e
o - B
e & _
%) =
— << DO =]
== ™
o> - o o [S) Y
O s N —
< ]
U L +
g LT} .
= —  E o
=z 2 2 ac -~
S = S e g
== oo o
n =
[ ..%
a
= T
<]
:
S%
ol
o 3
<7 ¢]

Source: USDA-SCS Plate 3.18-3

III - 164






B-1

Stormwater Report

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 2, 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: 3.17, 4.93, 6.03, and 7.73 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
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NOAA Atlas 14, Volume 10, Version 3

Location name: Rochdale, Massachusetts, USA* g,,,m,%%%
Latitude: 42.2079°, Longitude: -71.9054° i !
Elevation: 790.82 ft** 1y ¢

: &
* source: ESRI Maps o -
** source: USGS i e

POINT PRECIPITATION FREQUENCY ESTIMATES

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 |

. | Average recurrence interval (years) |
Duration
[ 1 | 2 || 5 [ 10 || 25 | s | 100 | 200 | 500 | 1000 |
5-min 0.340 0.400 0.498 0.580 0.692 0.777 0.865 0.960 1.09 1.20
(0.273-0.420)||(0.320-0.494)||(0.396-0.617)||(0.459-0.724)||(0.528-0.908)||(0.578-1.05)||(0.621-1.21)||(0.652-1.39)|| (0.711-1.66)||(0.760-1.86)
10-min 0.482 0.567 0.706 0.822 0.981 1.10 1.23 1.36 1.55 1.70
(0.386-0.595)||(0.454-0.700)|| (0.563-0.876)|| (0.651-1.03) || (0.747-1.29) ||(0.820-1.48)|[(0.880-1.72)||(0.925-1.97)|| (1.01-2.35) || (1.08-2.64)
15-min 0.567 0.667 0.831 0.967 1.15 1.30 1.44 1.60 1.82 2.00
(0.454-0.699)||(0.534-0.824)|| (0.662-1.03) || (0.765-1.21) || (0.879-1.51) ||(0.963-1.74)|| (1.03-2.02) || (1.09-2.32) || (1.19-2.76) || (1.27-3.10)
30-min 0.774 0.911 1.14 1.32 1.58 1.77 1.97 2.19 2.49 2.74
(0.620-0.954)|| (0.729-1.13) || (0.904-1.41) || (1.05-1.65) || (1.20-2.07) || (1.32-2.38) || (1.42-2.76) || (1.49-3.18) || (1.62-3.77) || (1.73-4.25)
60-min 0.981 1.16 1.44 1.68 2.00 2.25 2.50 2.78 3.16 3.47
(0.785-1.21) || (0.924-1.43) || (1.15-1.79) || (1.33-2.09) || (1.52-2.62) || (1.67-3.02) || (1.80-3.51) || (1.89-4.03) || (2.06-4.79) || (2.20-5.39)
2.hr 1.25 1.48 1.85 2.16 2.59 2.90 3.24 3.63 4.21 4.70
(1.01-1.53) || (1.19-1.81) || (1.49-2.28) || (1.72-2.68) || (1.99-3.38) || (2.18-3.90) || (2.36-4.56) || (2.48-5.24) || (2.75-6.34) || (2.98-7.23)
3-hr 1.43 1.70 214 2.50 3.00 3.38 3.78 4.25 4.97 5.58
(1.16-1.74) || (1.37-2.07) || (1.72-2.62) || (2.00-3.09) || (2.32-3.92) || (2.55-4.53) || (2.76-5.31) || (2.90-6.12) || (3.25-7.45) || (3.55-8.56)
6-hr 1.78 214 2.72 3.21 3.87 4.37 4.90 5.55 6.55 7.41
(1.45-2.15) || (1.74-2.59) || (2.21-3.31) || (2.58-3.93) || (3.01-5.03) || (3.32-5.83) || (3.61-6.88) || (3.81-7.94) || (4.29-9.76) || (4.72-11.3)
12-hr 218 2.65 3.42 4.06 4.94 5.59 6.29 715 8.47 9.60
(1.79-2.62) || (2.17-3.19) || (2.79-4.14) || (3.29-4.94) || (3.86-6.38) || (4.27-7.42) || (4.67-8.78) || (4.92-10.2) || (5.57-12.5) || (6.14-14.5)
24-hr 2.58 3.17 413 4.93 6.03 6.85 7.73 8.81 10.5 1.9
(2.14-3.09) || (2.62-3.79) || (3.40-4.97) || (4.03-5.97) || (4.75-7.74) || (5.27-9.04) || (5.76-10.7) || (6.08-12.4) || (6.90-15.4) || (7.63-17.9)
2-da 2.97 3.67 4.80 5.74 7.03 7.98 9.03 10.3 12.3 141
Y || (2.48-353) || (3.05-4.36) || (3.98-5.73) || (4.72-6.90) || (5.58-8.97) || (6.19-10.5) || (6.78-12.5) || (7.15-14.5) || (8.15-18.0) || (9.05-21.0)
3-da 3.24 3.99 5.22 6.24 7.64 8.67 9.80 11.2 13.4 15.3
Y || (2.71-3.83) || (3.34-4.72) || (4.34-6.20) || (5.15-7.46) || (6.08-9.71) || (6.74-11.3) || (7.39-13.5) || (7.79-15.6) || (8.89-19.5) || (9.88-22.8)
4-da 3.48 4.27 5.56 6.64 8.12 9.21 10.4 11.9 14.2 16.2
Y || (2.92-4.10) || (3.58-5.04) || (4.64-6.59) || (5.50-7.92) || (6.48-10.3) || (7.18-12.0) || (7.86-14.3) || (8.28-16.5) || (9.44-20.6) || (10.5-24.1)
7-da 414 5.01 6.44 7.63 9.26 10.5 11.8 13.4 15.9 18.0
Y || (3.50-4.85) || (4.23-5.88) || (5.41-7.59) || (6.36-9.05) || (7.42-11.6) || (8.19-13.5) || (8.91-16.0) || (9.36-18.5) || (10.6-22.9) || (11.7-26.6)
10-da 4.80 5.72 7.22 8.47 10.2 11.5 12.8 14.5 17.0 19.1
Y || 4.07-5.61) || (4.84-6.69) || (6.09-8.48) || (7.09-10.0) || (8.18-12.7) || (8.98-14.7) || (9.70-17.3) || (10.1-19.9) || (11.3-24.4) || (12.4-28.1)
20-da 6.87 7.85 9.44 10.8 12.6 14.0 15.4 17.0 19.2 20.9
Y || 5.87-7.97) || (6.70-9.11) || (8.02-11.0) || (9.07-12.6) || (10.2-15.5) || (11.0-17.7) || (11.6-20.3) || (12.0-23.1) || (12.9-27.3) || (13.6-30.6)
30-da 8.61 9.61 1.3 12.6 14.5 15.9 17.4 18.8 20.8 22.2
Y |l (7.39-0.94) || (8.24-11.1) || (9.60-13.1) || (10.7-14.7) || (11.7-17.7) || (12.5-19.9) || (13.0-22.6) || (13.3-25.5) || (14.0-29.4) || (14.5-32.3)
45-da 10.8 1.8 13.5 14.9 16.8 18.3 19.8 211 22.8 24.0
Y | ©.28-12.4) || (10.2-13.6) || (11.6-15.6) || (12.717.3) || (13.6-20.4) || (14.4-22.7) || (14.8-25.4) | (15.0-28.5) || (15.4-32.1) || (15.6-34.7)
60-da 12.6 13.6 15.3 16.8 18.8 20.3 21.8 231 24.6 25.6
Y || (10.9-14.4) || (11.8-15.6) || (13.2-17.7) || (14.3-19.5) || (15.3-22.6) || (16.0-25.1) || (16.3-27.8) || (16.5-31.1) || (16.7-34.6) || (16.8-36.9)

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: 42.2079°, Longitude: -71.9054"
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15392.00 - EX

Prepared by VHB Printed 12/14/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.00 65 Brush, Good, HSG C (EX2-C)
0.03 92 Paved roads w/open ditches, 50% imp, HSG C (EX2-C)
0.03 55 Woods, Good, HSG B (EX1, EX2, EX3)
37.27 70 Woods, Good, HSG C (EX1, EX1-A, EX2, EX2-A, EX2-B, EX2-BB, EX2-C, EX3)
0.74 77 Woods, Good, HSG D (EX1)
38.08 70 TOTAL AREA




15392.00 - EX

Prepared by VHB Printed 12/14/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.00 HSG A

0.03 HSG B EX1, EX2, EX3

37.30 HSG C EX1, EX1-A, EX2, EX2-A, EX2-B, EX2-BB, EX2-C, EX3
0.74 HSG D EX1
0.00 Other

38.08 TOTAL AREA



15392.00 - EX

Prepared by VHB Printed 12/14/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 4

Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.00 0.00 0.00 0.00 0.00 0.00 Brush, Good EX
2-C

0.00 0.00 0.03 0.00 0.00 0.03 Paved roads w/open ditches, 50% imp EX
2-C

0.00 0.03 37.27 0.74 0.00 38.05 Woods, Good EX
1,
EX
1-A

EX
2,

EX
2-A
EX
2-B

0.00 0.03 37.30 0.74 0.00 38.08 TOTAL AREA



15392.00 - EX Type lll 24-hr 2-year Rainfall=3.17"

Prepared by VHB Printed 12/14/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 5

Time span=0.00-20.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX1: Subcat EX1 Runoff Area=7.83 ac 0.00% Impervious Runoff Depth>0.77"
Flow Length=663' Tc=27.0 min CN=71 Runoff=4.24 cfs 0.503 af

SubcatchmentEX1-A: Subcat EX1-A Runoff Area=4.96 ac 0.00% Impervious Runoff Depth>0.73"
Flow Length=636" Tc=15.4 min CN=70 Runoff=3.10 cfs 0.301 af

SubcatchmentEX2: Subcat EX2 Runoff Area=3.40 ac 0.00% Impervious Runoff Depth>0.73"
Flow Length=703' Tc=16.0 min CN=70 Runoff=2.09 cfs 0.206 af

SubcatchmentEX2-A: Subcat EX2-A Runoff Area=3.11 ac  0.00% Impervious Runoff Depth>0.73"
Flow Length=636" Tc=13.5min CN=70 Runoff=2.04 cfs 0.189 af

SubcatchmentEX2-B: Subcat EX2-B Runoff Area=4.95 ac 0.00% Impervious Runoff Depth>0.73"
Flow Length=476" Tc=13.1 min CN=70 Runoff=3.29 cfs 0.301 af

SubcatchmentEX2-BB: Subcat EX2-BB Runoff Area=4.96 ac 0.00% Impervious Runoff Depth>0.73"
Flow Length=452" Tc=22.8 min CN=70 Runoff=2.66 cfs 0.300 af

SubcatchmentEX2-C: Subcat EX2-C Runoff Area=4.87 ac 0.30% Impervious Runoff Depth>0.73"
Flow Length=651" Tc=9.5 min CN=70 Runoff=3.60 cfs 0.296 af

SubcatchmentEX3: Subcat EX3 Runoff Area=4.00 ac  0.00% Impervious Runoff Depth>0.73"
Flow Length=295" Tc=10.9 min CN=70 Runoff=2.83 cfs 0.243 af

Reach R2-A: Grindstone Brook (South) Avg. Flow Depth=0.49" Max Vel=3.53 fps Inflow=9.87 cfs 1.076 af
n=0.022 L=178.0' S=0.0124"'" Capacity=110.72 cfs Outflow=9.78 cfs 1.074 af

Reach R2-B: Grindstone Brook (Middle) Avg. Flow Depth=0.42" Max Vel=4.62 fps Inflow=8.79 cfs 0.895 af
n=0.022 L=1,206.0" S=0.0260"'" Capacity=54.42 cfs Outflow=8.29 cfs 0.888 af

Reach R2-C: Grindstone Brook (North) Avg. Flow Depth=0.31" Max Vel=3.69 fps Inflow=3.60 cfs 0.296 af
n=0.022 L=498.0' S=0.0245'/" Capacity=41.91 cfs Outflow=3.44 cfs 0.295 af

Pond P2-BB: Wetland attached to Grindstone Brook Inflow=2.66 cfs 0.300 af
Primary=2.66 cfs 0.300 af

Link DP1: Large Wetland Inflow=6.74 cfs 0.804 af
Primary=6.74 cfs 0.804 af

Link DP1-A: Property Line Inflow=3.10 cfs 0.301 af
Primary=3.10 cfs 0.301 af

Link DP2: Rochdale Pond Inflow=11.51 cfs 1.280 af
Primary=11.51 cfs 1.280 af

Link DP3: Small Wetland Inflow=2.83 cfs 0.243 af
Primary=2.83 cfs 0.243 af



15392.00 - EX Type lll 24-hr 2-year Rainfall=3.17"

Prepared by VHB Printed 12/14/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 6

Total Runoff Area = 38.08 ac Runoff Volume = 2.339 af Average Runoff Depth = 0.74"
99.96% Pervious = 38.06 ac  0.04% Impervious = 0.01 ac



15392.00 - EX Type lll 24-hr 2-year Rainfall=3.17"

Prepared by VHB Printed 12/14/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment EX1: Subcat EX1

Runoff = 424 cfs @ 12.42 hrs, Volume= 0.503 af, Depth> 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.02 55 Woods, Good, HSG B
7.08 70 Woods, Good, HSG C
0.74 77 Woods, Good, HSG D

7.83 71 Weighted Average

7.83 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.4 50 0.0340 0.05 Sheet Flow, First 50 feet
Woods: Dense underbrush n=0.800 P2=3.17"
3.6 235 0.0464 1.08 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.7 81 0.1519 1.95 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
53 297 0.0350 0.94 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

27.0 663 Total
Summary for Subcatchment EX1-A: Subcat EX1-A

Runoff = 3.10cfs @ 12.24 hrs, Volume= 0.301 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
4.96 70 Woods, Good, HSG C

4.96 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.3 50 0.1100 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

0.5 38 0.0789 1.40 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

3.4 195 0.0359 0.95 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

2.8 190 0.0526 1.15 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

2.4 163 0.0534 1.16 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.4 636 Total



15392.00 - EX Type lll 24-hr 2-year Rainfall=3.17"

Prepared by VHB Printed 12/14/2021
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Summary for Subcatchment EX2: Subcat EX2

Runoff = 2.09cfs @ 12.25 hrs, Volume= 0.206 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description

0.00 55 Woods, Good, HSG B
3.39 70 Woods, Good, HSG C

3.40 70 Weighted Average

3.40 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.1 50 0.0580 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

0.5 60 0.1600 2.00 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

4.2 368 0.0842 1.45 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 40 0.1750 2.09 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

2.9 185 0.0454 1.07 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

16.0 703 Total
Summary for Subcatchment EX2-A: Subcat EX2-A

Runoff = 2.04 cfs@ 12.21 hrs, Volume= 0.189 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
3.11 70 Woods, Good, HSG C
3.1 100.00% Pervious Area




15392.00 - EX Type lll 24-hr 2-year Rainfall=3.17"
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0900 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
0.6 74 0.1514 1.95 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.8 254 0.0937 1.53 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.4 48 0.1354 1.84 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.9 210 0.0571 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.5 636 Total
Summary for Subcatchment EX2-B: Subcat EX2-B

Runoff = 3.29cfs @ 12.21 hrs, Volume= 0.301 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
4.95 70 Woods, Good, HSG C

4.95 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.3 50 0.0540 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

1.1 76 0.0500 1.12 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.5 58 0.1724 2.08 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.7 144 0.0764 1.38 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.5 148 0.1101 1.66 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.1 476 Total
Summary for Subcatchment EX2-BB: Subcat EX2-BB

Runoff = 2.66 cfs @ 12.36 hrs, Volume= 0.300 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"
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Area (ac) CN Description
4.96 70 Woods, Good, HSG C

4.96 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
16.4 50 0.0100 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
4.7 263 0.0354 0.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.7 139 0.0784 1.40 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

22.8 452 Total
Summary for Subcatchment EX2-C: Subcat EX2-C

Runoff = 3.60 cfs @ 12.15 hrs, Volume= 0.296 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.00 65 Brush, Good, HSG C
0.03 92 Paved roads w/open ditches, 50% imp, HSG C
4.84 70 Woods, Good, HSG C
4.87 70 Weighted Average

4.85 99.70% Pervious Area
0.01 0.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 50 0.0220 1.24 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
1.6 115 0.0591 1.22 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
41 207 0.0290 0.85 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.7 131 0.0687 1.31 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.4 148 0.1243 1.76 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.5 651 Total
Summary for Subcatchment EX3: Subcat EX3

Runoff = 283 cfs@ 12.17 hrs, Volume= 0.243 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"
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Area (ac) CN Description
0.01 55 Woods, Good, HSG B
3.98 70 Woods, Good, HSG C
4.00 70 Weighted Average
4.00 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.3 50 0.0740 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
3.6 245 0.0518 1.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

10.9 295 Total

Summary for Reach R2-A: Grindstone Brook (South)

Inflow Area = 17.88 ac, 0.08% Impervious, Inflow Depth > 0.72" for 2-year event
Inflow = 9.87 cfs @ 12.37 hrs, Volume= 1.076 af
Outflow = 9.78 cfs @ 12.40 hrs, Volume= 1.074 af, Atten=1%, Lag= 1.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.53 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 1.77 fps, Avg. Travel Time= 1.7 min

Peak Storage= 495 cf @ 12.38 hrs
Average Depth at Peak Storage= 0.49', Surface Width= 8.55'
Bank-Full Depth= 1.50" Flow Area= 15.0 sf, Capacity= 110.72 cfs

15.00" x 1.50' deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 178.0' Slope=0.0124"/"
Inlet Invert= 701.90", Outlet Invert= 699.70'

s
Summary for Reach R2-B: Grindstone Brook (Middle)
Inflow Area = 14.78 ac, 0.10% Impervious, Inflow Depth > 0.73" for 2-year event
Inflow = 8.79cfs @ 12.24 hrs, Volume= 0.895 af
Outflow = 8.29cfs @ 12.39 hrs, Volume= 0.888 af, Atten=6%, Lag= 8.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.62 fps, Min. Travel Time= 4.4 min
Avg. Velocity = 2.30 fps, Avg. Travel Time= 8.7 min
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Peak Storage= 2,187 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.42', Surface Width= 6.48'
Bank-Full Depth= 1.00" Flow Area= 6.7 sf, Capacity= 54.42 cfs

10.00' x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight

Length= 1,206.0' Slope= 0.0260 '/
Inlet Invert= 733.20', Outlet Invert=701.90'

i

Summary for Reach R2-C: Grindstone Brook (North)

Inflow Area = 4.87 ac, 0.30% Impervious, Inflow Depth > 0.73" for 2-year event
Inflow = 3.60cfs @ 12.15 hrs, Volume= 0.296 af
Outflow = 3.44 cfs @ 12.22 hrs, Volume= 0.295 af, Atten=4%, Lag= 4.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.69 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 1.72 fps, Avg. Travel Time= 4.8 min

Peak Storage= 467 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.31', Surface Width= 4.48'
Bank-Full Depth= 1.00" Flow Area= 5.3 sf, Capacity=41.91 cfs

8.00" x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight

Length=498.0" Slope= 0.0245"/"
Inlet Invert= 745.40', Outlet Invert= 733.20'

T~

Summary for Pond P2-BB: Wetland attached to Grindstone Brook

Inflow Area = 4.96 ac, 0.00% Impervious, Inflow Depth > 0.73" for 2-year event
Inflow = 2.66 cfs @ 12.36 hrs, Volume= 0.300 af
Primary = 2.66 cfs @ 12.36 hrs, Volume= 0.300 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP1: Large Wetland

Inflow Area = 12.80 ac, 0.00% Impervious, Inflow Depth > 0.75" for 2-year event
Inflow = 6.74 cfs @ 12.36 hrs, Volume= 0.804 af
Primary = 6.74 cfs @ 12.36 hrs, Volume= 0.804 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1-A: Property Line

Inflow Area = 4.96 ac, 0.00% Impervious, Inflow Depth > 0.73" for 2-year event
Inflow = 3.10cfs @ 12.24 hrs, Volume= 0.301 af
Primary = 3.10 cfs @ 12.24 hrs, Volume= 0.301 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP2: Rochdale Pond

Inflow Area = 21.28 ac, 0.07% Impervious, Inflow Depth > 0.72" for 2-year event
Inflow = 11.51 cfs @ 12.39 hrs, Volume= 1.280 af
Primary = 11.51cfs @ 12.39 hrs, Volume= 1.280 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP3: Small Wetland

Inflow Area = 4.00 ac, 0.00% Impervious, Inflow Depth > 0.73" for 2-year event
Inflow = 283 cfs@ 12.17 hrs, Volume= 0.243 af
Primary = 283 cfs@ 12.17 hrs, Volume= 0.243 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Time span=0.00-20.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX1: Subcat EX1 Runoff Area=7.83 ac 0.00% Impervious Runoff Depth>1.89"
Flow Length=663"' Tc=27.0 min CN=71 Runoff=11.01 cfs 1.232 af

SubcatchmentEX1-A: Subcat EX1-A Runoff Area=4.96 ac 0.00% Impervious Runoff Depth>1.82"
Flow Length=636" Tc=15.4 min CN=70 Runoff=8.42 cfs 0.753 af

SubcatchmentEX2: Subcat EX2 Runoff Area=3.40 ac 0.00% Impervious Runoff Depth>1.82"
Flow Length=703' Tc=16.0 min CN=70 Runoff=5.65 cfs 0.515 af

SubcatchmentEX2-A: Subcat EX2-A Runoff Area=3.11 ac  0.00% Impervious Runoff Depth>1.82"
Flow Length=636" Tc=13.5min CN=70 Runoff=5.52 cfs 0.471 af

SubcatchmentEX2-B: Subcat EX2-B Runoff Area=4.95 ac 0.00% Impervious Runoff Depth>1.82"
Flow Length=476" Tc=13.1 min CN=70 Runoff=8.88 cfs 0.751 af

SubcatchmentEX2-BB: Subcat EX2-BB Runoff Area=4.96 ac 0.00% Impervious Runoff Depth>1.81"
Flow Length=452" Tc=22.8 min CN=70 Runoff=7.17 cfs 0.750 af

SubcatchmentEX2-C: Subcat EX2-C Runoff Area=4.87 ac 0.30% Impervious Runoff Depth>1.82"
Flow Length=651" Tc=9.5 min CN=70 Runoff=9.71 cfs 0.740 af

SubcatchmentEX3: Subcat EX3 Runoff Area=4.00 ac  0.00% Impervious Runoff Depth>1.82"
Flow Length=295" Tc=10.9 min CN=70 Runoff=7.67 cfs 0.607 af

Reach R2-A: Grindstone Brook (South) Avg. Flow Depth=0.79' Max Vel=4.84 fps Inflow=27.66 cfs 2.698 af
n=0.022 L=178.0' S=0.0124'/" Capacity=110.72 cfs Outflow=27.49 cfs 2.695 af

Reach R2-B: Grindstone Brook (Middle)Avg. Flow Depth=0.67" Max Vel=6.30 fps Inflow=24.01 cfs 2.239 af
n=0.022 L=1,206.0" S=0.0260"'" Capacity=54.42 cfs Outflow=23.18 cfs 2.227 af

Reach R2-C: Grindstone Brook (North) Avg. Flow Depth=0.50' Max Vel=5.02 fps Inflow=9.71 cfs 0.740 af
n=0.022 L=498.0' S=0.0245'" Capacity=41.91 cfs Outflow=9.32 cfs 0.738 af

Pond P2-BB: Wetland attached to Grindstone Brook Inflow=7.17 cfs 0.750 af
Primary=7.17 cfs 0.750 af

Link DP1: Large Wetland Inflow=17.82 cfs 1.985 af
Primary=17.82 cfs 1.985 af

Link DP1-A: Property Line Inflow=8.42 cfs 0.753 af
Primary=8.42 cfs 0.753 af

Link DP2: Rochdale Pond Inflow=32.61 cfs 3.210 af
Primary=32.61 cfs 3.210 af

Link DP3: Small Wetland Inflow=7.67 cfs 0.607 af
Primary=7.67 cfs 0.607 af
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Total Runoff Area = 38.08 ac Runoff Volume = 5.819 af Average Runoff Depth = 1.83"
99.96% Pervious = 38.06 ac  0.04% Impervious = 0.01 ac
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Summary for Subcatchment EX1: Subcat EX1

Runoff = 11.01 cfs @ 12.39 hrs, Volume= 1.232 af, Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.02 55 Woods, Good, HSG B
7.08 70 Woods, Good, HSG C
0.74 77 Woods, Good, HSG D

7.83 71 Weighted Average

7.83 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.4 50 0.0340 0.05 Sheet Flow, First 50 feet
Woods: Dense underbrush n=0.800 P2=3.17"
3.6 235 0.0464 1.08 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.7 81 0.1519 1.95 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
53 297 0.0350 0.94 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

27.0 663 Total
Summary for Subcatchment EX1-A: Subcat EX1-A

Runoff = 8.42cfs @ 12.22 hrs, Volume= 0.753 af, Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
4.96 70 Woods, Good, HSG C

4.96 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.3 50 0.1100 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

0.5 38 0.0789 1.40 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

3.4 195 0.0359 0.95 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

2.8 190 0.0526 1.15 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

2.4 163 0.0534 1.16 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.4 636 Total
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Summary for Subcatchment EX2: Subcat EX2

Runoff = 5.65cfs @ 12.23 hrs, Volume= 0.515 af, Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description

0.00 55 Woods, Good, HSG B
3.39 70 Woods, Good, HSG C

3.40 70 Weighted Average

3.40 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.1 50 0.0580 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

0.5 60 0.1600 2.00 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

4.2 368 0.0842 1.45 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 40 0.1750 2.09 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

2.9 185 0.0454 1.07 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

16.0 703 Total
Summary for Subcatchment EX2-A: Subcat EX2-A

Runoff = 552 cfs @ 12.20 hrs, Volume= 0.471 af, Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
3.11 70 Woods, Good, HSG C
3.1 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0900 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
0.6 74 0.1514 1.95 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.8 254 0.0937 1.53 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.4 48 0.1354 1.84 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.9 210 0.0571 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.5 636 Total
Summary for Subcatchment EX2-B: Subcat EX2-B

Runoff = 8.88cfs @ 12.19 hrs, Volume= 0.751 af, Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
4.95 70 Woods, Good, HSG C

4.95 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.3 50 0.0540 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

1.1 76 0.0500 1.12 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.5 58 0.1724 2.08 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.7 144 0.0764 1.38 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.5 148 0.1101 1.66 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.1 476 Total
Summary for Subcatchment EX2-BB: Subcat EX2-BB

Runoff = 717 cfs@ 12.33 hrs, Volume= 0.750 af, Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"
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Area (ac) CN Description
4.96 70 Woods, Good, HSG C

4.96 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
16.4 50 0.0100 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
4.7 263 0.0354 0.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.7 139 0.0784 1.40 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

22.8 452 Total
Summary for Subcatchment EX2-C: Subcat EX2-C

Runoff = 9.71cfs @ 12.14 hrs, Volume= 0.740 af, Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.00 65 Brush, Good, HSG C
0.03 92 Paved roads w/open ditches, 50% imp, HSG C
4.84 70 Woods, Good, HSG C
4.87 70 Weighted Average

4.85 99.70% Pervious Area
0.01 0.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 50 0.0220 1.24 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
1.6 115 0.0591 1.22 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
41 207 0.0290 0.85 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.7 131 0.0687 1.31 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.4 148 0.1243 1.76 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.5 651 Total
Summary for Subcatchment EX3: Subcat EX3

Runoff = 7.67cfs@ 12.16 hrs, Volume= 0.607 af, Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"
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Area (ac) CN Description
0.01 55 Woods, Good, HSG B
3.98 70 Woods, Good, HSG C
4.00 70 Weighted Average
4.00 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.3 50 0.0740 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
3.6 245 0.0518 1.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

10.9 295 Total

Summary for Reach R2-A: Grindstone Brook (South)

Inflow Area = 17.88 ac, 0.08% Impervious, Inflow Depth > 1.81" for 10-year event
Inflow = 27.66 cfs @ 12.30 hrs, Volume= 2.698 af
Outflow = 2749 cfs @ 12.32 hrs, Volume= 2.695 af, Atten=1%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.84 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 2.14 fps, Avg. Travel Time= 1.4 min

Peak Storage= 1,017 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.79', Surface Width= 10.87"
Bank-Full Depth= 1.50" Flow Area= 15.0 sf, Capacity= 110.72 cfs

15.00" x 1.50' deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 178.0' Slope=0.0124"/"
Inlet Invert= 701.90", Outlet Invert= 699.70'

s
Summary for Reach R2-B: Grindstone Brook (Middle)
Inflow Area = 14.78 ac, 0.10% Impervious, Inflow Depth > 1.82" for 10-year event
Inflow = 24.01 cfs@ 12.21 hrs, Volume= 2.239 af
Outflow = 23.18 cfs @ 12.31 hrs, Volume= 2.227 af, Atten=3%, Lag= 6.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.30 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 2.79 fps, Avg. Travel Time= 7.2 min
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Peak Storage= 4,444 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.67', Surface Width= 8.21'
Bank-Full Depth= 1.00" Flow Area= 6.7 sf, Capacity= 54.42 cfs

10.00' x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight

Length= 1,206.0' Slope= 0.0260 '/
Inlet Invert= 733.20', Outlet Invert=701.90'

S

Summary for Reach R2-C: Grindstone Brook (North)

Inflow Area = 4.87 ac, 0.30% Impervious, Inflow Depth > 1.82" for 10-year event
Inflow = 9.71cfs @ 12.14 hrs, Volume= 0.740 af
Outflow = 9.32cfs @ 12.20 hrs, Volume= 0.738 af, Atten=4%, Lag= 3.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.02 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 2.09 fps, Avg. Travel Time= 4.0 min

Peak Storage= 949 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.50", Surface Width= 5.68'
Bank-Full Depth= 1.00" Flow Area= 5.3 sf, Capacity=41.91 cfs

8.00" x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight

Length=498.0" Slope= 0.0245"/"
Inlet Invert= 745.40', Outlet Invert= 733.20'

B

Summary for Pond P2-BB: Wetland attached to Grindstone Brook

Inflow Area = 4.96 ac, 0.00% Impervious, Inflow Depth > 1.81" for 10-year event
Inflow = 717 cfs@ 12.33 hrs, Volume= 0.750 af
Primary = 717 cfs @ 12.33 hrs, Volume= 0.750 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP1: Large Wetland

Inflow Area = 12.80 ac, 0.00% Impervious, Inflow Depth > 1.86" for 10-year event
Inflow = 17.82cfs @ 12.31 hrs, Volume= 1.985 af
Primary = 17.82cfs @ 12.31 hrs, Volume= 1.985 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1-A: Property Line

Inflow Area = 4.96 ac, 0.00% Impervious, Inflow Depth > 1.82" for 10-year event
Inflow = 8.42cfs @ 12.22 hrs, Volume= 0.753 af
Primary = 8.42 cfs @ 12.22 hrs, Volume= 0.753 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP2: Rochdale Pond

Inflow Area = 21.28 ac, 0.07% Impervious, Inflow Depth > 1.81" for 10-year event
Inflow = 32.61cfs@ 12.31 hrs, Volume= 3.210 af
Primary = 32.61cfs@ 12.31 hrs, Volume= 3.210 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP3: Small Wetland

Inflow Area = 4.00 ac, 0.00% Impervious, Inflow Depth > 1.82" for 10-year event
Inflow = 7.67cfs@ 12.16 hrs, Volume= 0.607 af
Primary = 7.67 cfs @ 12.16 hrs, Volume= 0.607 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Time span=0.00-20.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX1: Subcat EX1 Runoff Area=7.83 ac 0.00% Impervious Runoff Depth>2.69"
Flow Length=663' Tc=27.0 min CN=71 Runoff=15.80 cfs 1.756 af

SubcatchmentEX1-A: Subcat EX1-A Runoff Area=4.96 ac 0.00% Impervious Runoff Depth>2.61"
Flow Length=636" Tc=15.4 min CN=70 Runoff=12.19 cfs 1.080 af

SubcatchmentEX2: Subcat EX2 Runoff Area=3.40 ac 0.00% Impervious Runoff Depth>2.61"
Flow Length=703' Tc=16.0 min CN=70 Runoff=8.18 cfs 0.739 af

SubcatchmentEX2-A: Subcat EX2-A Runoff Area=3.11 ac  0.00% Impervious Runoff Depth>2.61"
Flow Length=636" Tc=13.5min CN=70 Runoff=7.99 cfs 0.676 af

SubcatchmentEX2-B: Subcat EX2-B Runoff Area=4.95 ac 0.00% Impervious Runoff Depth>2.61"
Flow Length=476" Tc=13.1 min CN=70 Runoff=12.85 cfs 1.078 af

SubcatchmentEX2-BB: Subcat EX2-BB Runoff Area=4.96 ac 0.00% Impervious Runoff Depth>2.60"
Flow Length=452" Tc=22.8 min CN=70 Runoff=10.40 cfs 1.076 af

SubcatchmentEX2-C: Subcat EX2-C Runoff Area=4.87 ac 0.30% Impervious Runoff Depth>2.62"
Flow Length=651" Tc=9.5 min CN=70 Runoff=14.04 cfs 1.062 af

SubcatchmentEX3: Subcat EX3 Runoff Area=4.00 ac  0.00% Impervious Runoff Depth>2.62"
Flow Length=295" Tc=10.9 min CN=70 Runoff=11.10 cfs 0.871 af

Reach R2-A: Grindstone Brook (South) Avg. Flow Depth=0.94' Max Vel=5.43 fps Inflow=40.41 cfs 3.875 af
n=0.022 L=178.0' S=0.0124"'/" Capacity=110.72 cfs Outflow=40.21 cfs 3.871 af

Reach R2-B: Grindstone Brook (Middle)Avg. Flow Depth=0.80' Max Vel=7.07 fps Inflow=34.76 cfs 3.213 af
n=0.022 L=1,206.0" S=0.0260"'" Capacity=54.42 cfs Outflow=33.72 cfs 3.199 af

Reach R2-C: Grindstone Brook (North) Avg. Flow Depth=0.60" Max Vel=5.63 fps Inflow=14.04 cfs 1.062 af
n=0.022 L=498.0' S=0.0245'/" Capacity=41.91 cfs Outflow=13.47 cfs 1.059 af

Pond P2-BB: Wetland attached to Grindstone Brook Inflow=10.40 cfs 1.076 af
Primary=10.40 cfs 1.076 af

Link DP1: Large Wetland Inflow=25.69 cfs 2.837 af
Primary=25.69 cfs 2.837 af

Link DP1-A: Property Line Inflow=12.19 cfs 1.080 af
Primary=12.19 cfs 1.080 af

Link DP2: Rochdale Pond Inflow=47.79 cfs 4.610 af
Primary=47.79 cfs 4.610 af

Link DP3: Small Wetland Inflow=11.10 cfs 0.871 af
Primary=11.10 cfs 0.871 af
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Total Runoff Area = 38.08 ac Runoff Volume = 8.339 af Average Runoff Depth = 2.63"
99.96% Pervious = 38.06 ac  0.04% Impervious = 0.01 ac
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Summary for Subcatchment EX1: Subcat EX1

Runoff = 15.80 cfs @ 12.39 hrs, Volume= 1.756 af, Depth> 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.02 55 Woods, Good, HSG B
7.08 70 Woods, Good, HSG C
0.74 77 Woods, Good, HSG D

7.83 71 Weighted Average

7.83 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.4 50 0.0340 0.05 Sheet Flow, First 50 feet
Woods: Dense underbrush n=0.800 P2=3.17"
3.6 235 0.0464 1.08 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.7 81 0.1519 1.95 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
53 297 0.0350 0.94 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

27.0 663 Total
Summary for Subcatchment EX1-A: Subcat EX1-A

Runoff = 1219 cfs @ 12.22 hrs, Volume= 1.080 af, Depth> 2.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
4.96 70 Woods, Good, HSG C

4.96 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.3 50 0.1100 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

0.5 38 0.0789 1.40 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

3.4 195 0.0359 0.95 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

2.8 190 0.0526 1.15 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

2.4 163 0.0534 1.16 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.4 636 Total
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Summary for Subcatchment EX2: Subcat EX2

Runoff = 8.18 cfs @ 12.23 hrs, Volume= 0.739 af, Depth> 2.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description

0.00 55 Woods, Good, HSG B
3.39 70 Woods, Good, HSG C

3.40 70 Weighted Average

3.40 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.1 50 0.0580 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

0.5 60 0.1600 2.00 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

4.2 368 0.0842 1.45 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 40 0.1750 2.09 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

2.9 185 0.0454 1.07 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

16.0 703 Total
Summary for Subcatchment EX2-A: Subcat EX2-A

Runoff = 7.99cfs@ 12.19 hrs, Volume= 0.676 af, Depth> 2.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
3.11 70 Woods, Good, HSG C
3.1 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0900 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
0.6 74 0.1514 1.95 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.8 254 0.0937 1.53 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.4 48 0.1354 1.84 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.9 210 0.0571 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.5 636 Total
Summary for Subcatchment EX2-B: Subcat EX2-B

Runoff = 12.85cfs @ 12.19 hrs, Volume= 1.078 af, Depth> 2.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
4.95 70 Woods, Good, HSG C

4.95 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.3 50 0.0540 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

1.1 76 0.0500 1.12 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.5 58 0.1724 2.08 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.7 144 0.0764 1.38 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.5 148 0.1101 1.66 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.1 476 Total
Summary for Subcatchment EX2-BB: Subcat EX2-BB

Runoff = 1040 cfs @ 12.32 hrs, Volume= 1.076 af, Depth> 2.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"
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Area (ac) CN Description
4.96 70 Woods, Good, HSG C

4.96 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
16.4 50 0.0100 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
4.7 263 0.0354 0.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.7 139 0.0784 1.40 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

22.8 452 Total
Summary for Subcatchment EX2-C: Subcat EX2-C

Runoff = 14.04 cfs @ 12.14 hrs, Volume= 1.062 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.00 65 Brush, Good, HSG C
0.03 92 Paved roads w/open ditches, 50% imp, HSG C
4.84 70 Woods, Good, HSG C
4.87 70 Weighted Average

4.85 99.70% Pervious Area
0.01 0.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 50 0.0220 1.24 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
1.6 115 0.0591 1.22 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
41 207 0.0290 0.85 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.7 131 0.0687 1.31 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.4 148 0.1243 1.76 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.5 651 Total
Summary for Subcatchment EX3: Subcat EX3

Runoff = 11.10cfs @ 12.16 hrs, Volume= 0.871 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"
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Area (ac) CN Description
0.01 55 Woods, Good, HSG B
3.98 70 Woods, Good, HSG C
4.00 70 Weighted Average
4.00 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.3 50 0.0740 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
3.6 245 0.0518 1.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

10.9 295 Total

Summary for Reach R2-A: Grindstone Brook (South)

Inflow Area = 17.88 ac, 0.08% Impervious, Inflow Depth > 2.60" for 25-year event
Inflow = 40.41 cfs @ 12.28 hrs, Volume= 3.875 af
Outflow = 40.21 cfs @ 12.30 hrs, Volume= 3.871 af, Atten=0%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.43 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 2.32 fps, Avg. Travel Time= 1.3 min

Peak Storage= 1,324 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.94' , Surface Width= 11.87"
Bank-Full Depth= 1.50" Flow Area= 15.0 sf, Capacity= 110.72 cfs

15.00" x 1.50' deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 178.0' Slope=0.0124"/"
Inlet Invert= 701.90", Outlet Invert= 699.70'

s
Summary for Reach R2-B: Grindstone Brook (Middle)
Inflow Area = 14.78 ac, 0.10% Impervious, Inflow Depth > 2.61" for 25-year event
Inflow = 34.76 cfs @ 12.21 hrs, Volume= 3.213 af
Outflow = 33.72cfs @ 12.30 hrs, Volume= 3.199 af, Atten= 3%, Lag= 5.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.07 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 3.01 fps, Avg. Travel Time= 6.7 min
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Peak Storage= 5,768 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.80', Surface Width= 8.95'
Bank-Full Depth= 1.00" Flow Area= 6.7 sf, Capacity= 54.42 cfs

10.00' x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight

Length= 1,206.0' Slope= 0.0260 '/
Inlet Invert= 733.20', Outlet Invert=701.90'

S

Summary for Reach R2-C: Grindstone Brook (North)

Inflow Area = 4.87 ac, 0.30% Impervious, Inflow Depth > 2.62" for 25-year event
Inflow = 14.04 cfs @ 12.14 hrs, Volume= 1.062 af
Outflow = 13.47 cfs @ 12.19 hrs, Volume= 1.059 af, Atten=4%, Lag= 2.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.63 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 2.25 fps, Avg. Travel Time= 3.7 min

Peak Storage= 1,230 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.60', Surface Width=6.19'
Bank-Full Depth= 1.00" Flow Area= 5.3 sf, Capacity=41.91 cfs

8.00" x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight

Length=498.0" Slope= 0.0245"/"
Inlet Invert= 745.40', Outlet Invert= 733.20'

S~

Summary for Pond P2-BB: Wetland attached to Grindstone Brook

Inflow Area = 4.96 ac, 0.00% Impervious, Inflow Depth > 2.60" for 25-year event
Inflow = 1040 cfs @ 12.32 hrs, Volume= 1.076 af
Primary = 1040 cfs @ 12.32 hrs, Volume= 1.076 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP1: Large Wetland

Inflow Area = 12.80 ac, 0.00% Impervious, Inflow Depth > 2.66" for 25-year event
Inflow = 25.69 cfs @ 12.30 hrs, Volume= 2.837 af
Primary = 25.69 cfs @ 12.30 hrs, Volume= 2.837 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1-A: Property Line

Inflow Area = 4.96 ac, 0.00% Impervious, Inflow Depth > 2.61" for 25-year event
Inflow = 1219 cfs @ 12.22 hrs, Volume= 1.080 af
Primary = 1219 cfs @ 12.22 hrs, Volume= 1.080 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP2: Rochdale Pond

Inflow Area = 21.28 ac, 0.07% Impervious, Inflow Depth > 2.60" for 25-year event
Inflow = 47.79 cfs @ 12.29 hrs, Volume= 4.610 af
Primary = 47.79 cfs @ 12.29 hrs, Volume= 4.610 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP3: Small Wetland

Inflow Area = 4.00 ac, 0.00% Impervious, Inflow Depth > 2.62" for 25-year event
Inflow = 11.10cfs @ 12.16 hrs, Volume= 0.871 af
Primary = 1110 cfs @ 12.16 hrs, Volume= 0.871 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Time span=0.00-20.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEX1: Subcat EX1 Runoff Area=7.83 ac 0.00% Impervious Runoff Depth>4.03"
Flow Length=663' Tc=27.0 min CN=71 Runoff=23.61 cfs 2.629 af

SubcatchmentEX1-A: Subcat EX1-A Runoff Area=4.96 ac 0.00% Impervious Runoff Depth>3.93"
Flow Length=636" Tc=15.4 min CN=70 Runoff=18.38 cfs 1.627 af

SubcatchmentEX2: Subcat EX2 Runoff Area=3.40 ac 0.00% Impervious Runoff Depth>3.93"
Flow Length=703"' Tc=16.0 min CN=70 Runoff=12.40 cfs 1.113 af

SubcatchmentEX2-A: Subcat EX2-A Runoff Area=3.11 ac  0.00% Impervious Runoff Depth>3.94"
Flow Length=636" Tc=13.5min CN=70 Runoff=12.03 cfs 1.018 af

SubcatchmentEX2-B: Subcat EX2-B Runoff Area=4.95 ac  0.00% Impervious Runoff Depth>3.94"
Flow Length=476" Tc=13.1 min CN=70 Runoff=19.36 cfs 1.624 af

SubcatchmentEX2-BB: Subcat EX2-BB Runoff Area=4.96 ac 0.00% Impervious Runoff Depth>3.92"
Flow Length=452" Tc=22.8 min CN=70 Runoff=15.67 cfs 1.621 af

SubcatchmentEX2-C: Subcat EX2-C Runoff Area=4.87 ac 0.30% Impervious Runoff Depth>3.94"
Flow Length=651" Tc=9.5 min CN=70 Runoff=21.13 cfs 1.599 af

SubcatchmentEX3: Subcat EX3 Runoff Area=4.00 ac  0.00% Impervious Runoff Depth>3.94"
Flow Length=295" Tc=10.9 min CN=70 Runoff=16.73 cfs 1.312 af

Reach R2-A: Grindstone Brook (South) Avg. Flow Depth=1.14' Max Vel=6.16 fps Inflow=61.59 cfs 5.841 af
n=0.022 L=178.0' S=0.0124"'/" Capacity=110.72 cfs Outflow=60.88 cfs 5.837 af

Reach R2-B: Grindstone Brook (Middle)Avg. Flow Depth=0.97" Max Vel=8.00 fps Inflow=52.36 cfs 4.841 af
n=0.022 L=1,206.0" S=0.0260"'" Capacity=54.42 cfs Outflow=50.80 cfs 4.822 af

Reach R2-C: Grindstone Brook (North) Avg. Flow Depth=0.73' Max Vel=6.39 fps Inflow=21.13 cfs 1.599 af
n=0.022 L=498.0' S=0.0245'/" Capacity=41.91 cfs Outflow=20.29 cfs 1.596 af

Pond P2-BB: Wetland attached to Grindstone Brook Inflow=15.67 cfs 1.621 af
Primary=15.67 cfs 1.621 af

Link DP1: Large Wetland Inflow=38.59 cfs 4.256 af
Primary=38.59 cfs 4.256 af

Link DP1-A: Property Line Inflow=18.38 cfs 1.627 af
Primary=18.38 cfs 1.627 af

Link DP2: Rochdale Pond Inflow=72.94 cfs 6.950 af
Primary=72.94 cfs 6.950 af

Link DP3: Small Wetland Inflow=16.73 cfs 1.312 af
Primary=16.73 cfs 1.312 af
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Total Runoff Area = 38.08 ac Runoff Volume = 12.543 af Average Runoff Depth = 3.95"
99.96% Pervious = 38.06 ac  0.04% Impervious = 0.01 ac
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Summary for Subcatchment EX1: Subcat EX1

Runoff = 23.61 cfs@ 12.38 hrs, Volume= 2.629 af, Depth> 4.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.02 55 Woods, Good, HSG B
7.08 70 Woods, Good, HSG C
0.74 77 Woods, Good, HSG D

7.83 71 Weighted Average

7.83 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.4 50 0.0340 0.05 Sheet Flow, First 50 feet
Woods: Dense underbrush n=0.800 P2=3.17"
3.6 235 0.0464 1.08 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.7 81 0.1519 1.95 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
53 297 0.0350 0.94 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

27.0 663 Total
Summary for Subcatchment EX1-A: Subcat EX1-A

Runoff = 18.38 cfs @ 12.21 hrs, Volume= 1.627 af, Depth> 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
4.96 70 Woods, Good, HSG C

4.96 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.3 50 0.1100 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

0.5 38 0.0789 1.40 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

3.4 195 0.0359 0.95 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

2.8 190 0.0526 1.15 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

2.4 163 0.0534 1.16 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.4 636 Total
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Summary for Subcatchment EX2: Subcat EX2

Runoff = 1240 cfs @ 12.22 hrs, Volume= 1.113 af, Depth> 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description

0.00 55 Woods, Good, HSG B
3.39 70 Woods, Good, HSG C

3.40 70 Weighted Average

3.40 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.1 50 0.0580 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

0.5 60 0.1600 2.00 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

4.2 368 0.0842 1.45 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.3 40 0.1750 2.09 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

2.9 185 0.0454 1.07 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

16.0 703 Total
Summary for Subcatchment EX2-A: Subcat EX2-A

Runoff = 12.03 cfs @ 12.19 hrs, Volume= 1.018 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
3.11 70 Woods, Good, HSG C
3.1 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0900 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
0.6 74 0.1514 1.95 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.8 254 0.0937 1.53 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.4 48 0.1354 1.84 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.9 210 0.0571 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.5 636 Total
Summary for Subcatchment EX2-B: Subcat EX2-B

Runoff = 19.36 cfs @ 12.18 hrs, Volume= 1.624 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
4.95 70 Woods, Good, HSG C

4.95 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.3 50 0.0540 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"

1.1 76 0.0500 1.12 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.5 58 0.1724 2.08 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.7 144 0.0764 1.38 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.5 148 0.1101 1.66 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.1 476 Total
Summary for Subcatchment EX2-BB: Subcat EX2-BB

Runoff = 15.67 cfs @ 12.32 hrs, Volume= 1.621 af, Depth> 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"
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Area (ac) CN Description
4.96 70 Woods, Good, HSG C

4.96 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
16.4 50 0.0100 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
4.7 263 0.0354 0.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.7 139 0.0784 1.40 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

22.8 452 Total
Summary for Subcatchment EX2-C: Subcat EX2-C

Runoff = 2113 cfs @ 12.14 hrs, Volume= 1.599 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.00 65 Brush, Good, HSG C
0.03 92 Paved roads w/open ditches, 50% imp, HSG C
4.84 70 Woods, Good, HSG C
4.87 70 Weighted Average

4.85 99.70% Pervious Area
0.01 0.30% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 50 0.0220 1.24 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
1.6 115 0.0591 1.22 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
41 207 0.0290 0.85 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.7 131 0.0687 1.31 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
1.4 148 0.1243 1.76 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

9.5 651 Total
Summary for Subcatchment EX3: Subcat EX3

Runoff = 16.73 cfs @ 12.16 hrs, Volume= 1.312 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"
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Area (ac) CN Description
0.01 55 Woods, Good, HSG B
3.98 70 Woods, Good, HSG C
4.00 70 Weighted Average
4.00 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.3 50 0.0740 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
3.6 245 0.0518 1.14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

10.9 295 Total

Summary for Reach R2-A: Grindstone Brook (South)

Inflow Area = 17.88 ac, 0.08% Impervious, Inflow Depth > 3.92" for 100-year event
Inflow = 61.59 cfs @ 12.26 hrs, Volume= 5.841 af
Outflow = 60.88 cfs @ 12.28 hrs, Volume= 5.837 af, Atten=1%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.16 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 2.52 fps, Avg. Travel Time= 1.2 min

Peak Storage= 1,774 cf @ 12.27 hrs
Average Depth at Peak Storage= 1.14', Surface Width= 13.09'
Bank-Full Depth= 1.50" Flow Area= 15.0 sf, Capacity= 110.72 cfs

15.00" x 1.50' deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 178.0' Slope=0.0124"/"
Inlet Invert= 701.90", Outlet Invert= 699.70'

s
Summary for Reach R2-B: Grindstone Brook (Middle)
Inflow Area = 14.78 ac, 0.10% Impervious, Inflow Depth > 3.93" for 100-year event
Inflow = 52.36 cfs @ 12.20 hrs, Volume= 4.841 af
Outflow = 50.80 cfs @ 12.28 hrs, Volume= 4.822 af, Atten=3%, Lag=4.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.00 fps, Min. Travel Time= 2.5 min
Avg. Velocity = 3.28 fps, Avg. Travel Time= 6.1 min
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Peak Storage= 7,698 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.97', Surface Width= 9.86'
Bank-Full Depth= 1.00" Flow Area= 6.7 sf, Capacity= 54.42 cfs

10.00' x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight

Length= 1,206.0' Slope= 0.0260 '/
Inlet Invert= 733.20', Outlet Invert=701.90'

S~

Summary for Reach R2-C: Grindstone Brook (North)

Inflow Area = 4.87 ac, 0.30% Impervious, Inflow Depth > 3.94" for 100-year event
Inflow = 2113 cfs @ 12.14 hrs, Volume= 1.599 af
Outflow = 20.29 cfs @ 12.18 hrs, Volume= 1.596 af, Atten=4%, Lag= 2.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.39 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 2.46 fps, Avg. Travel Time= 3.4 min

Peak Storage= 1,640 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.73', Surface Width= 6.81"
Bank-Full Depth= 1.00" Flow Area= 5.3 sf, Capacity=41.91 cfs

8.00" x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight

Length=498.0" Slope= 0.0245"/"
Inlet Invert= 745.40', Outlet Invert= 733.20'

S

Summary for Pond P2-BB: Wetland attached to Grindstone Brook

Inflow Area = 4.96 ac, 0.00% Impervious, Inflow Depth > 3.92" for 100-year event
Inflow = 15.67 cfs @ 12.32 hrs, Volume= 1.621 af
Primary = 15.67 cfs @ 12.32 hrs, Volume= 1.621 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP1: Large Wetland

Inflow Area = 12.80 ac, 0.00% Impervious, Inflow Depth > 3.99" for 100-year event
Inflow = 38.59 cfs @ 12.29 hrs, Volume= 4.256 af
Primary = 38.59 cfs @ 12.29 hrs, Volume= 4.256 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1-A: Property Line

Inflow Area = 4.96 ac, 0.00% Impervious, Inflow Depth > 3.93" for 100-year event
Inflow = 18.38 cfs @ 12.21 hrs, Volume= 1.627 af
Primary = 18.38 cfs @ 12.21 hrs, Volume= 1.627 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP2: Rochdale Pond

Inflow Area = 21.28 ac, 0.07% Impervious, Inflow Depth > 3.92" for 100-year event
Inflow = 72.94 cfs @ 12.27 hrs, Volume= 6.950 af
Primary = 72.94 cfs @ 12.27 hrs, Volume= 6.950 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP3: Small Wetland

Inflow Area = 4.00 ac, 0.00% Impervious, Inflow Depth > 3.94" for 100-year event
Inflow = 16.73 cfs @ 12.16 hrs, Volume= 1.312 af
Primary = 16.73 cfs @ 12.16 hrs, Volume= 1.312 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

4.85 74 >75% Grass cover, Good, HSG C (PR1, PR1-A, PR1-B, PR2, PR2-A, PR2-AA,
PR2-B, PR2-BB, PR2-C, PR3)
7.16 98  Paved parking, HSG C (PR1, PR1-B, PR2, PR2-B, PR2-BB, PR3)
5.97 98  Roofs, HSG C (PR2)
0.03 55  Woods, Good, HSG B (PR1-B, PR2-AA, PR3)
19.32 70  Woods, Good, HSG C (PR1, PR1-A, PR1-B, PR2, PR2-A, PR2-AA, PR2-B,
PR2-BB, PR2-C, PR3)
0.74 77 Woods, Good, HSG D (PR1-B)
3808 80 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.00 HSG A

0.03 HSG B PR1-B, PR2-AA, PR3

37.30 HSG C PR1, PR1-A, PR1-B, PR2, PR2-A, PR2-AA, PR2-B, PR2-BB, PR2-C, PR3
0.74 HSG D PR1-B
0.00 Other

38.08 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

0.00 0.00 4.85 0.00 0.00 485 >75% Grass cover, Good PR1, PR1-A,
PR1-B, PR2,
PR2-A,
PR2-AA,
PR2-B,
PR2-BB,
PR2-C, PR3

0.00 0.00 7.16 0.00 0.00 7.16 Paved parking PR1, PR1-B,
PR2, PR2-B,
PR2-BB, PR3

0.00 0.00 5.97 0.00 0.00 5.97 Roofs PR2

0.00 0.03 19.32 0.74 0.00 20.10 Woods, Good PR1, PR1-A,
PR1-B, PR2,
PR2-A,
PR2-AA,
PR2-B,
PR2-BB,
PR2-C, PR3

0.00 0.03 37.30 0.74 0.00 38.08 TOTAL AREA
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Time span=0.00-20.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR1: Subcat PR1 Runoff Area=6.83 ac 71.25% Impervious Runoff Depth>2.10"
Flow Length=1,099' Tc=5.0 min CN=91 Runoff=17.68 cfs 1.196 af

SubcatchmentPR1-A: Subcat PR1-A Runoff Area=1.06 ac 0.00% Impervious Runoff Depth>0.78"
Flow Length=131" Tc=5.0 min CN=71 Runoff=0.98 cfs 0.069 af

SubcatchmentPR1-B: Subcat PR1-B Runoff Area=3.05 ac 0.10% Impervious Runoff Depth>0.83"
Flow Length=213" Tc=5.0 min CN=72 Runoff=3.03 cfs 0.210 af

SubcatchmentPR2: Subcat PR2 Runoff Area=11.15ac 73.99% Impervious Runoff Depth>2.10"
Flow Length=1,482" Slope=0.0100"/ Tc=5.4 min CN=91 Runoff=28.41 cfs 1.951 af

SubcatchmentPR2-A: Subcat PR2-A Runoff Area=1.94 ac  0.00% Impervious Runoff Depth>0.73"
Flow Length=400" Tc=7.5min CN=70 Runoff=1.54 cfs 0.118 af

SubcatchmentPR2-AA:Subcat PR2-AA Runoff Area=2.73 ac  0.00% Impervious Runoff Depth>0.73"
Flow Length=561" Tc=12.2 min CN=70 Runoff=1.85 cfs 0.166 af

SubcatchmentPR2-B: Subcat PR2-B Runoff Area=4.18 ac 0.00% Impervious Runoff Depth>0.73"
Flow Length=362"' Tc=8.1 min CN=70 Runoff=3.20 cfs 0.254 af

SubcatchmentPR2-BB: Subcat PR2-BB Runoff Area=1.61 ac 0.16% Impervious Runoff Depth>0.78"
Flow Length=230" Tc=10.6 min CN=71 Runoff=1.24 cfs 0.104 af

SubcatchmentPR2-C: Subcat PR2-C Runoff Area=2.80 ac 0.00% Impervious Runoff Depth>0.73"
Flow Length=169" Tc=5.0 min CN=70 Runoff=2.40 cfs 0.171 af

SubcatchmentPR3: Subcat PR3 Runoff Area=2.73 ac  0.14% Impervious Runoff Depth>0.73"
Flow Length=287" Tc=6.3 min CN=70 Runoff=2.26 cfs 0.166 af

Reach R2-A: Grindstone Brook (South) Avg. Flow Depth=0.37" Max Vel=2.95 fps Inflow=6.68 cfs 0.641 af
n=0.022 L=178.0' S=0.0124"'/" Capacity=56.86 cfs Outflow=6.59 cfs 0.640 af

Reach R2-B: Grindstone Brook (Middle) Avg. Flow Depth=0.36" Max Vel=4.13 fps Inflow=6.59 cfs 0.528 af
n=0.022 L=1,206.0" S=0.0260"'" Capacity=54.42 cfs Outflow=5.75 cfs 0.523 af

Reach R2-C: Grindstone Brook (North) Avg. Flow Depth=0.26" Max Vel=3.21 fps Inflow=2.40 cfs 0.171 af
n=0.022 L=498.0' S=0.0245'" Capacity=41.91 cfs Outflow=2.23 cfs 0.170 af

Pond P1: Subsurface Basin LoadingDock Peak Elev=746.62" Storage=0.655 af Inflow=17.68 cfs 1.196 af
Discarded=0.12 cfs 0.126 af Primary=2.59 cfs 0.605 af Outflow=2.71 cfs 0.731 af

Pond P2: Gravel Wetland Peak Elev=739.53"' Storage=49,770 cf Inflow=28.41 cfs 1.951 af
Primary=3.95 cfs 1.166 af Secondary=0.00 cfs 0.000 af Outflow=3.95 cfs 1.166 af

Pond P2-BB: Wetland attached to Grindstone Brook Inflow=1.24 cfs 0.104 af
Primary=1.24 cfs 0.104 af
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Link DP1: Large Wetland

Link DP1-A: Property Line

Link DP2: Rochdale Pond

Link DP3: Small Wetland

Inflow=4.14 cfs 0.884 af
Primary=4.14 cfs 0.884 af

Inflow=0.98 cfs 0.069 af
Primary=0.98 cfs 0.069 af

Inflow=11.35 cfs 1.972 af
Primary=11.35 cfs 1.972 af

Inflow=2.26 cfs 0.166 af
Primary=2.26 cfs 0.166 af

Total Runoff Area = 38.08 ac Runoff Volume = 4.406 af Average Runoff Depth = 1.39"

65.53% Pervious = 24.95 ac

34.47% Impervious = 13.13 ac
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Summary for Subcatchment PR1: Subcat PR1

Runoff = 17.68 cfs @ 12.07 hrs, Volume= 1.196 af, Depth> 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
1.10 74  >75% Grass cover, Good, HSG C
4.87 98 Paved parking, HSG C
0.87 70 Woods, Good, HSG C
6.83 91 Weighted Average

1.96 28.75% Pervious Area
4.87 71.25% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.6 50 0.0280 1.36 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
1.5 380 0.0408 410 Shallow Concentrated Flow,

Paved Kv=20.3 fps

14 669 0.0100 7.80 24.51 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.012 Corrugated PP, smooth interior

3.5 1,099 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR1-A: Subcat PR1-A

Runoff = 0.98 cfs @ 12.09 hrs, Volume= 0.069 af, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.30 74 >75% Grass cover, Good, HSG C
0.76 70 Woods, Good, HSG C
1.06 71 Weighted Average
1.06 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 11 0.4545 0.38 Sheet Flow,
Grass: Short n=0.150 P2=3.17"
1.0 120 0.0750 1.92 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

1.5 131 Total, Increased to minimum Tc = 5.0 min
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Summary for Subcatchment PR1-B: Subcat PR1-B

Runoff = 3.03cfs @ 12.09 hrs, Volume= 0.210 af, Depth> 0.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.56 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
0.02 55 Woods, Good, HSG B
1.73 70 Woods, Good, HSG C
0.74 77 Woods, Good, HSG D

3.05 72  Weighted Average

3.05 99.90% Pervious Area
0.00 0.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 27 0.4815 0.47 Sheet Flow,
Grass: Short n=0.150 P2=3.17"
3.2 186 0.0376 0.97 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
4.2 213 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR2: Subcat PR2

Runoff = 28.41 cfs @ 12.08 hrs, Volume= 1.951 af, Depth> 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description

1.92 74 >75% Grass cover, Good, HSG C
2.28 98 Paved parking, HSG C

5.97 98 Roofs, HSG C

0.98 70 Woods, Good, HSG C

11.15 91 Weighted Average

2.90 26.01% Pervious Area
8.25 73.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 50 0.0100 0.90 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
2.0 242 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

25 1,190 0.0100 7.80 24.51 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.012 Corrugated PP, smooth interior
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54 1,482 Total
Summary for Subcatchment PR2-A: Subcat PR2-A

Runoff = 154 cfs @ 12.12 hrs, Volume= 0.118 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.15 74 >75% Grass cover, Good, HSG C
1.79 70 Woods, Good, HSG C
1.94 70 Weighted Average
1.94 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.8 30 0.3000 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
4.7 370 0.0700 1.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

7.5 400 Total
Summary for Subcatchment PR2-AA: Subcat PR2-AA

Runoff = 1.85cfs @ 12.19 hrs, Volume= 0.166 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.18 74  >75% Grass cover, Good, HSG C
0.00 55 Woods, Good, HSG B
2.55 70 Woods, Good, HSG C

2.73 70 Weighted Average
2.73 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.7 50 0.1400 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
6.5 511 0.0685 1.31 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

12.2 561 Total
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Summary for Subcatchment PR2-B: Subcat PR2-B

Runoff = 3.20cfs @ 12.13 hrs, Volume= 0.254 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.18 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
4.00 70 Woods, Good, HSG C
4.18 70 Weighted Average

4.18 100.00% Pervious Area
0.00 0.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.6 50 0.2360 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
3.5 312 0.0860 1.47 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

8.1 362 Total
Summary for Subcatchment PR2-BB: Subcat PR2-BB

Runoff = 1.24 cfs @ 12.17 hrs, Volume= 0.104 af, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.24 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
1.37 70 Woods, Good, HSG C
1.61 71 Weighted Average

1.60 99.84% Pervious Area
0.00 0.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.6 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
2.0 180 0.0900 1.50 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

10.6 230 Total
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Summary for Subcatchment PR2-C: Subcat PR2-C

Runoff = 240 cfs @ 12.09 hrs, Volume= 0.171 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description

0.15 74 >75% Grass cover, Good, HSG C
2.65 70 Woods, Good, HSG C

2.80 70 Weighted Average

2.80 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.1 16 0.5000 3.44 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"

1.5 153 0.1200 1.73 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

1.6 169 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR3: Subcat PR3

Runoff = 226 cfs@ 12.11 hrs, Volume= 0.166 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-year Rainfall=3.17"

Area (ac) CN Description
0.08 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
0.01 55 Woods, Good, HSG B
2.63 70 Woods, Good, HSG C

2.73 70 Weighted Average

2.72 99.86% Pervious Area
0.00 0.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 50 0.0600 0.26 Sheet Flow,
Range n=0.130 P2=3.17"
3.1 237 0.0630 1.25 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

6.3 287 Total
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Summary for Reach R2-A: Grindstone Brook (South)

Inflow Area = 10.53 ac, 0.02% Impervious, Inflow Depth > 0.73" for 2-year event
Inflow = 6.68 cfs @ 12.30 hrs, Volume= 0.641 af
Outflow = 6.59 cfs @ 12.32 hrs, Volume= 0.640 af, Atten=1%, Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.95 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.42 fps, Avg. Travel Time= 2.1 min

Peak Storage= 403 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.37', Surface Width=9.14'
Bank-Full Depth= 1.00" Flow Area= 10.0 sf, Capacity= 56.86 cfs

15.00" x 1.00' deep Parabolic Channel, n=0.022 Earth, clean & straight

Length= 178.0' Slope=0.0124"/"
Inlet Invert=701.90', Outlet Invert=699.70'

S —

Summary for Reach R2-B: Grindstone Brook (Middle)

Inflow Area = 8.58 ac, 0.03% Impervious, Inflow Depth > 0.74" for 2-year event
Inflow = 6.59cfs @ 12.15 hrs, Volume= 0.528 af
Outflow = 5.75cfs @ 12.30 hrs, Volume= 0.523 af, Atten=13%, Lag= 8.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.13 fps, Min. Travel Time= 4.9 min
Avg. Velocity = 1.93 fps, Avg. Travel Time= 10.4 min

Peak Storage= 1,705 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.36', Surface Width= 5.96'
Bank-Full Depth= 1.00" Flow Area= 6.7 sf, Capacity= 54.42 cfs

10.00' x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 1,206.0' Slope= 0.0260 /"
Inlet Invert= 733.20', Outlet Invert=701.90'

S —
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Summary for Reach R2-C: Grindstone Brook (North)

Inflow Area = 2.80 ac, 0.00% Impervious, Inflow Depth > 0.73" for 2-year event
Inflow = 240 cfs @ 12.09 hrs, Volume= 0.171 af
Outflow = 223 cfs@ 12.17 hrs, Volume= 0.170 af, Atten=7%, Lag= 4.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.21 fps, Min. Travel Time= 2.6 min
Avg. Velocity = 1.45 fps, Avg. Travel Time= 5.7 min

Peak Storage= 347 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.26', Surface Width= 4.06'
Bank-Full Depth= 1.00" Flow Area= 5.3 sf, Capacity=41.91 cfs

8.00" x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 498.0' Slope=0.0245"/"
Inlet Invert= 745.40", Outlet Invert= 733.20'

s
Summary for Pond P1: Subsurface Basin Loading Dock
Inflow Area = 6.83 ac, 71.25% Impervious, Inflow Depth > 2.10" for 2-year event
Inflow = 17.68 cfs @ 12.07 hrs, Volume= 1.196 af
Outflow = 2.71cfs@ 12.57 hrs, Volume= 0.731 af, Atten=85%, Lag=29.7 min
Discarded = 0.12cfs@ 8.55 hrs, Volume= 0.126 af
Primary = 259 cfs @ 12.57 hrs, Volume= 0.605 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=746.62' @ 12.57 hrs Surf.Area= 0.45 ac Storage= 0.655 af

Plug-Flow detention time=170.2 min calculated for 0.729 af (61% of inflow)
Center-of-Mass det. time= 96.6 min ( 866.9 - 770.3 )

Volume Invert Avail.Storage Storage Description
#1A 744.50' 0.614 af 101.58'W x 192.12'L x 5.50'H Field A
2.464 af Overall - 0.928 af Embedded = 1.536 af x 40.0% Voids
#2A 745.25' 0.928 af ADS_StormTech MC-3500 d +Capx 364 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

364 Chambers in 14 Rows

Cap Storage= +14.9 cf x 2 x 14 rows = 417.2 cf

1.543 af Total Available Storage

Storage Group A created with Chamber Wizard
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Device Routing Invert Outlet Devices

#1  Discarded 744.50' 0.270 in/hr Exfiltration over Surface area

#2  Primary 745.25' 30.0" Round Culvert L=100.0' Ke= 0.500

Inlet / Outlet Invert= 745.25' / 744.00' S=0.0125"" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#3  Device 2 745.90' 20.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 748.40' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.12 cfs @ 8.55 hrs HW=744.56' (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=2.58 cfs @ 12.57 hrs HW=746.62"' (Free Discharge)
T 2=culvert (Passes 2.58 cfs of 10.92 cfs potential flow)
3=0Orifice/Grate (Orifice Controls 2.58 cfs @ 2.88 fps)
4=Sharp-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond P2: Gravel Wetland

Inflow Area = 11.15 ac, 73.99% Impervious, Inflow Depth > 2.10" for 2-year event

Inflow = 28.41 cfs @ 12.08 hrs, Volume= 1.951 af

Outflow = 3.95cfs @ 12.61 hrs, Volume= 1.166 af, Atten=86%, Lag= 32.0 min
Primary = 3.95cfs @ 12.61 hrs, Volume= 1.166 af

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

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=739.53' @ 12.61 hrs Surf.Area= 23,740 sf Storage= 49,770 cf

Plug-Flow detention time=191.3 min calculated for 1.166 af (60% of inflow)
Center-of-Mass det. time= 116.3 min ( 886.9 - 770.6 )

Volume Invert Avail.Storage Storage Description

#1 737.00' 152,559 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

737.00 15,330 0 0

738.00 18,945 17,138 17,138

739.00 22,018 20,482 37,619

740.00 25,261 23,640 61,259

741.00 28,806 27,034 88,292

742.00 32,209 30,508 118,800

743.00 35,309 33,759 152,559
Device Routing Invert Outlet Devices

#1  Primary 736.60' 24.0" Round Culvert L=100.0" Ke=0.050

Inlet / Outlet Invert= 736.60'/ 735.70' S=0.0090'/" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf

#2  Device 1 738.60" 18.0" W x 9.0" H Vert. Orifice C=0.600
Limited to weir flow at low heads
#3  Device 1 740.10' 24.0" W x 7.0" H Vert. Orifice C=0.600

Limited to weir flow at low heads
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#4  Device 1 741.70' 2.0" x 2.0" Horiz. Grate X 6.00 columns

X 6 rows C=0.600 in 24.0" x 24.0" Grate (25% open area)
Limited to weir flow at low heads

#5  Secondary 742.50' 20.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=3.95 cfs @ 12.61 hrs HW=739.53" (Free Discharge)
1=Culvert (Passes 3.95 cfs of 23.47 cfs potential flow)
2=0rifice (Orifice Controls 3.95 cfs @ 3.51 fps)
3=Orifice ( Controls 0.00 cfs)
4=Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=737.00' (Free Discharge)
5=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond P2-BB: Wetland attached to Grindstone Brook

Inflow Area = 1.61ac, 0.16% Impervious, Inflow Depth > 0.78" for 2-year event
Inflow = 1.24 cfs @ 12.17 hrs, Volume= 0.104 af
Primary = 1.24 cfs @ 12.17 hrs, Volume= 0.104 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1: Large Wetland

Inflow Area = 10.94 ac, 44.51% Impervious, Inflow Depth > 0.97" for 2-year event
Inflow = 414 cfs @ 12.10 hrs, Volume= 0.884 af
Primary = 414 cfs@ 12.10 hrs, Volume= 0.884 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1-A: Property Line

Inflow Area = 1.06 ac, 0.00% Impervious, Inflow Depth > 0.78" for 2-year event
Inflow = 0.98 cfs @ 12.09 hrs, Volume= 0.069 af
Primary = 0.98 cfs @ 12.09 hrs, Volume= 0.069 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP2: Rochdale Pond

Inflow Area = 24.41 ac, 33.81% Impervious, Inflow Depth > 0.97" for 2-year event
Inflow = 11.35cfs @ 12.34 hrs, Volume= 1.972 af
Primary = 11.35cfs @ 12.34 hrs, Volume= 1.972 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP3: Small Wetland

Inflow Area = 2.73 ac, 0.14% Impervious, Inflow Depth > 0.73" for 2-year event
Inflow = 226 cfs @ 12.11 hrs, Volume= 0.166 af
Primary = 226 cfs @ 12.11 hrs, Volume= 0.166 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Time span=0.00-20.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR1: Subcat PR1 Runoff Area=6.83 ac 71.25% Impervious Runoff Depth>3.71"
Flow Length=1,099' Tc=5.0 min CN=91 Runoff=30.22 cfs 2.110 af

SubcatchmentPR1-A: Subcat PR1-A Runoff Area=1.06 ac 0.00% Impervious Runoff Depth>1.90"
Flow Length=131" Tc=5.0 min CN=71 Runoff=2.54 cfs 0.168 af

SubcatchmentPR1-B: Subcat PR1-B Runoff Area=3.05 ac 0.10% Impervious Runoff Depth>1.98"
Flow Length=213" Tc=5.0 min CN=72 Runoff=7.60 cfs 0.503 af

SubcatchmentPR2: Subcat PR2 Runoff Area=11.15ac 73.99% Impervious Runoff Depth>3.71"
Flow Length=1,482" Slope=0.0100"" Tc=5.4 min CN=91 Runoff=48.50 cfs 3.442 af

SubcatchmentPR2-A: Subcat PR2-A Runoff Area=1.94 ac 0.00% Impervious Runoff Depth>1.83"
Flow Length=400" Tc=7.5min CN=70 Runoff=4.15 cfs 0.296 af

SubcatchmentPR2-AA:Subcat PR2-AA Runoff Area=2.73 ac  0.00% Impervious Runoff Depth>1.82"
Flow Length=561" Tc=12.2 min CN=70 Runoff=5.01 cfs 0.415 af

SubcatchmentPR2-B: Subcat PR2-B Runoff Area=4.18 ac  0.00% Impervious Runoff Depth>1.83"
Flow Length=362"' Tc=8.1 min CN=70 Runoff=8.73 cfs 0.635 af

SubcatchmentPR2-BB: Subcat PR2-BB Runoff Area=1.61 ac 0.16% Impervious Runoff Depth>1.90"
Flow Length=230" Tc=10.6 min CN=71 Runoff=3.25 cfs 0.254 af

SubcatchmentPR2-C: Subcat PR2-C Runoff Area=2.80 ac 0.00% Impervious Runoff Depth>1.83"
Flow Length=169" Tc=5.0 min CN=70 Runoff=6.42 cfs 0.427 af

SubcatchmentPR3: Subcat PR3 Runoff Area=2.73 ac  0.14% Impervious Runoff Depth>1.83"
Flow Length=287" Tc=6.3 min CN=70 Runoff=6.06 cfs 0.415 af

Reach R2-A: Grindstone Brook (South) Avg. Flow Depth=0.60' Max Vel=4.06 fps Inflow=18.94 cfs 1.602 af
n=0.022 L=178.0' S=0.0124"'" Capacity=56.86 cfs Outflow=18.74 cfs 1.600 af

Reach R2-B: Grindstone Brook (Middle)Avg. Flow Depth=0.57" Max Vel=5.65 fps Inflow=17.73 cfs 1.314 af
n=0.022 L=1,206.0" S=0.0260"'" Capacity=54.42 cfs Outflow=16.25 cfs 1.306 af

Reach R2-C: Grindstone Brook (North) Avg. Flow Depth=0.41" Max Vel=4.42 fps Inflow=6.42 cfs 0.427 af
n=0.022 L=498.0' S=0.0245'" Capacity=41.91 cfs Outflow=5.99 cfs 0.425 af

Pond P1: Subsurface Basin LoadingDock Peak Elev=747.57' Storage=0.987 af Inflow=30.22 cfs 2.110 af
Discarded=0.12 cfs 0.145 af Primary=9.63 cfs 1.474 af Outflow=9.75 cfs 1.620 af

Pond P2: Gravel Wetland Peak Elev=740.77"' Storage=81,861 cf Inflow=48.50 cfs 3.442 af
Primary=10.62 cfs 2.613 af Secondary=0.00 cfs 0.000 af Outflow=10.62 cfs 2.613 af

Pond P2-BB: Wetland attached to Grindstone Brook Inflow=3.25 cfs 0.254 af
Primary=3.25 cfs 0.254 af
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Link DP1: Large Wetland

Link DP1-A: Property Line

Link DP2: Rochdale Pond

Link DP3: Small Wetland

Inflow=16.60 cfs 2.146 af
Primary=16.60 cfs 2.146 af

Inflow=2.54 cfs 0.168 af
Primary=2.54 cfs 0.168 af

Inflow=32.24 cfs 4.628 af
Primary=32.24 cfs 4.628 af

Inflow=6.06 cfs 0.415 af
Primary=6.06 cfs 0.415 af

Total Runoff Area = 38.08 ac Runoff Volume = 8.665 af Average Runoff Depth = 2.73"

65.53% Pervious = 24.95 ac

34.47% Impervious = 13.13 ac
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Summary for Subcatchment PR1: Subcat PR1

Runoff = 30.22 cfs @ 12.07 hrs, Volume= 2.110 af, Depth> 3.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
1.10 74  >75% Grass cover, Good, HSG C
4.87 98 Paved parking, HSG C
0.87 70 Woods, Good, HSG C
6.83 91 Weighted Average

1.96 28.75% Pervious Area
4.87 71.25% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.6 50 0.0280 1.36 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
1.5 380 0.0408 410 Shallow Concentrated Flow,

Paved Kv=20.3 fps

14 669 0.0100 7.80 24.51 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.012 Corrugated PP, smooth interior

3.5 1,099 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR1-A: Subcat PR1-A

Runoff = 254 cfs @ 12.08 hrs, Volume= 0.168 af, Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.30 74 >75% Grass cover, Good, HSG C
0.76 70 Woods, Good, HSG C
1.06 71 Weighted Average
1.06 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 11 0.4545 0.38 Sheet Flow,
Grass: Short n=0.150 P2=3.17"
1.0 120 0.0750 1.92 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

1.5 131 Total, Increased to minimum Tc = 5.0 min
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Summary for Subcatchment PR1-B: Subcat PR1-B

Runoff = 7.60 cfs @ 12.08 hrs, Volume= 0.503 af, Depth> 1.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.56 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
0.02 55 Woods, Good, HSG B
1.73 70 Woods, Good, HSG C
0.74 77 Woods, Good, HSG D

3.05 72  Weighted Average

3.05 99.90% Pervious Area
0.00 0.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 27 0.4815 0.47 Sheet Flow,
Grass: Short n=0.150 P2=3.17"
3.2 186 0.0376 0.97 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
4.2 213 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR2: Subcat PR2

Runoff = 48.50 cfs @ 12.08 hrs, Volume= 3.442 af, Depth> 3.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description

1.92 74 >75% Grass cover, Good, HSG C
2.28 98 Paved parking, HSG C

5.97 98 Roofs, HSG C

0.98 70 Woods, Good, HSG C

11.15 91 Weighted Average

2.90 26.01% Pervious Area
8.25 73.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 50 0.0100 0.90 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
2.0 242 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

25 1,190 0.0100 7.80 24.51 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.012 Corrugated PP, smooth interior
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54 1,482 Total
Summary for Subcatchment PR2-A: Subcat PR2-A

Runoff = 415cfs@ 12.11 hrs, Volume= 0.296 af, Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.15 74 >75% Grass cover, Good, HSG C
1.79 70 Woods, Good, HSG C
1.94 70 Weighted Average
1.94 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.8 30 0.3000 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
4.7 370 0.0700 1.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

7.5 400 Total
Summary for Subcatchment PR2-AA: Subcat PR2-AA

Runoff = 5.01cfs@ 12.18 hrs, Volume= 0.415 af, Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.18 74  >75% Grass cover, Good, HSG C
0.00 55 Woods, Good, HSG B
2.55 70 Woods, Good, HSG C

2.73 70 Weighted Average
2.73 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.7 50 0.1400 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
6.5 511 0.0685 1.31 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

12.2 561 Total
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Summary for Subcatchment PR2-B: Subcat PR2-B

Runoff = 8.73cfs@ 12.12 hrs, Volume= 0.635 af, Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.18 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
4.00 70 Woods, Good, HSG C
4.18 70 Weighted Average

4.18 100.00% Pervious Area
0.00 0.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.6 50 0.2360 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
3.5 312 0.0860 1.47 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

8.1 362 Total
Summary for Subcatchment PR2-BB: Subcat PR2-BB

Runoff = 3.25cfs @ 12.16 hrs, Volume= 0.254 af, Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.24 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
1.37 70 Woods, Good, HSG C
1.61 71 Weighted Average

1.60 99.84% Pervious Area
0.00 0.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.6 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
2.0 180 0.0900 1.50 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

10.6 230 Total
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Summary for Subcatchment PR2-C: Subcat PR2-C

Runoff = 6.42 cfs @ 12.08 hrs, Volume= 0.427 af, Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description

0.15 74 >75% Grass cover, Good, HSG C
2.65 70 Woods, Good, HSG C

2.80 70 Weighted Average

2.80 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.1 16 0.5000 3.44 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"

1.5 153 0.1200 1.73 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

1.6 169 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR3: Subcat PR3

Runoff = 6.06 cfs @ 12.10 hrs, Volume= 0.415 af, Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-year Rainfall=4.93"

Area (ac) CN Description
0.08 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
0.01 55 Woods, Good, HSG B
2.63 70 Woods, Good, HSG C

2.73 70 Weighted Average

2.72 99.86% Pervious Area
0.00 0.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 50 0.0600 0.26 Sheet Flow,
Range n=0.130 P2=3.17"
3.1 237 0.0630 1.25 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

6.3 287 Total
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Summary for Reach R2-A: Grindstone Brook (South)

Inflow Area = 10.53 ac, 0.02% Impervious, Inflow Depth > 1.83" for 10-year event
Inflow = 18.94 cfs @ 12.23 hrs, Volume= 1.602 af
Outflow = 18.74 cfs @ 12.25 hrs, Volume= 1.600 af, Atten=1%, Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.06 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.71 fps, Avg. Travel Time= 1.7 min

Peak Storage= 830 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.60', Surface Width= 11.63'
Bank-Full Depth= 1.00" Flow Area= 10.0 sf, Capacity= 56.86 cfs

15.00" x 1.00' deep Parabolic Channel, n=0.022 Earth, clean & straight

Length= 178.0' Slope=0.0124"/"
Inlet Invert=701.90', Outlet Invert=699.70'

S~

Summary for Reach R2-B: Grindstone Brook (Middle)

Inflow Area = 8.58 ac, 0.03% Impervious, Inflow Depth > 1.84" for 10-year event
Inflow = 17.73 cfs @ 12.14 hrs, Volume= 1.314 af
Outflow = 16.25cfs @ 12.24 hrs, Volume= 1.306 af, Atten=8%, Lag= 6.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.65 fps, Min. Travel Time= 3.6 min
Avg. Velocity = 2.34 fps, Avg. Travel Time= 8.6 min

Peak Storage= 3,492 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.57', Surface Width=7.57"
Bank-Full Depth= 1.00" Flow Area= 6.7 sf, Capacity= 54.42 cfs

10.00' x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 1,206.0' Slope= 0.0260 /"
Inlet Invert= 733.20', Outlet Invert=701.90'

S~
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Summary for Reach R2-C: Grindstone Brook (North)

Inflow Area = 2.80 ac, 0.00% Impervious, Inflow Depth > 1.83" for 10-year event
Inflow = 6.42 cfs @ 12.08 hrs, Volume= 0.427 af
Outflow = 599 cfs @ 12.14 hrs, Volume= 0.425 af, Atten=7%, Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.42 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 1.76 fps, Avg. Travel Time= 4.7 min

Peak Storage= 705 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.41', Surface Width= 5.14'
Bank-Full Depth= 1.00" Flow Area= 5.3 sf, Capacity=41.91 cfs

8.00" x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 498.0' Slope=0.0245"/"
Inlet Invert= 745.40", Outlet Invert= 733.20'

s
Summary for Pond P1: Subsurface Basin Loading Dock
Inflow Area = 6.83 ac, 71.25% Impervious, Inflow Depth > 3.71" for 10-year event
Inflow = 30.22 cfs @ 12.07 hrs, Volume= 2.110 af
Outflow = 9.75cfs @ 12.37 hrs, Volume= 1.620 af, Atten=68%, Lag= 17.6 min
Discarded = 0.12cfs@ 6.65 hrs, Volume= 0.145 af
Primary = 9.63 cfs @ 12.37 hrs, Volume= 1.474 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=747.57'@ 12.37 hrs Surf.Area= 0.45 ac Storage= 0.987 af

Plug-Flow detention time= 130.7 min calculated for 1.616 af (77% of inflow)
Center-of-Mass det. time=72.9 min ( 829.5 - 756.6 )

Volume Invert Avail.Storage Storage Description
#1A 744.50' 0.614 af 101.58'W x 192.12'L x 5.50'H Field A
2.464 af Overall - 0.928 af Embedded = 1.536 af x 40.0% Voids
#2A 745.25' 0.928 af ADS_StormTech MC-3500 d +Capx 364 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

364 Chambers in 14 Rows

Cap Storage= +14.9 cf x 2 x 14 rows = 417.2 cf

1.543 af Total Available Storage

Storage Group A created with Chamber Wizard
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Device Routing Invert Outlet Devices

#1  Discarded 744.50' 0.270 in/hr Exfiltration over Surface area

#2  Primary 745.25' 30.0" Round Culvert L=100.0' Ke= 0.500

Inlet / Outlet Invert= 745.25' / 744.00' S=0.0125"" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#3  Device 2 745.90' 20.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 748.40' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.12 cfs @ 6.65 hrs HW=744.56' (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=9.61 cfs @ 12.37 hrs HW=747.57" (Free Discharge)
T 2=culvert (Passes 9.61 cfs of 24.64 cfs potential flow)
3=0Orifice/Grate (Orifice Controls 9.61 cfs @ 4.40 fps)
4=Sharp-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond P2: Gravel Wetland

Inflow Area = 11.15 ac, 73.99% Impervious, Inflow Depth > 3.71" for 10-year event

Inflow = 48.50 cfs @ 12.08 hrs, Volume= 3.442 af

Outflow = 10.62 cfs @ 12.49 hrs, Volume= 2.613 af, Atten=78%, Lag= 24.6 min
Primary = 10.62 cfs @ 12.49 hrs, Volume= 2.613 af

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

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=740.77' @ 12.49 hrs Surf.Area= 28,003 sf Storage= 81,861 cf

Plug-Flow detention time= 167.9 min calculated for 2.613 af (76% of inflow)
Center-of-Mass det. time= 108.8 min ( 865.7 - 757.0 )

Volume Invert Avail.Storage Storage Description

#1 737.00' 152,559 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

737.00 15,330 0 0

738.00 18,945 17,138 17,138

739.00 22,018 20,482 37,619

740.00 25,261 23,640 61,259

741.00 28,806 27,034 88,292

742.00 32,209 30,508 118,800

743.00 35,309 33,759 152,559
Device Routing Invert Outlet Devices

#1  Primary 736.60' 24.0" Round Culvert L=100.0" Ke=0.050

Inlet / Outlet Invert= 736.60'/ 735.70' S=0.0090'/" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf

#2  Device 1 738.60" 18.0" W x 9.0" H Vert. Orifice C=0.600
Limited to weir flow at low heads
#3  Device 1 740.10' 24.0" W x 7.0" H Vert. Orifice C=0.600

Limited to weir flow at low heads
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#4  Device 1 741.70' 2.0" x 2.0" Horiz. Grate X 6.00 columns

X 6 rows C=0.600 in 24.0" x 24.0" Grate (25% open area)
Limited to weir flow at low heads

#5  Secondary 742.50' 20.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=10.62 cfs @ 12.49 hrs HW=740.77' (Free Discharge)
1=Culvert (Passes 10.62 cfs of 30.41 cfs potential flow)
2=0rifice (Orifice Controls 7.25 cfs @ 6.44 fps)
3=0Orifice (Orifice Controls 3.37 cfs @ 2.89 fps)
4=Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=737.00' (Free Discharge)
5=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond P2-BB: Wetland attached to Grindstone Brook

Inflow Area = 1.61 ac, 0.16% Impervious, Inflow Depth > 1.90" for 10-year event
Inflow = 3.25cfs @ 12.16 hrs, Volume= 0.254 of
Primary = 3.25cfs @ 12.16 hrs, Volume= 0.254 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1: Large Wetland

Inflow Area = 10.94 ac, 44.51% Impervious, Inflow Depth > 2.35" for 10-year event
Inflow = 16.60 cfs @ 12.11 hrs, Volume= 2.146 af
Primary = 16.60 cfs @ 12.11 hrs, Volume= 2.146 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1-A: Property Line

Inflow Area = 1.06 ac, 0.00% Impervious, Inflow Depth > 1.90" for 10-year event
Inflow = 254 cfs @ 12.08 hrs, Volume= 0.168 af
Primary = 2.54 cfs @ 12.08 hrs, Volume= 0.168 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP2: Rochdale Pond

Inflow Area = 24.41 ac, 33.81% Impervious, Inflow Depth > 2.28" for 10-year event
Inflow = 3224 cfs@ 12.26 hrs, Volume= 4.628 af
Primary = 3224 cfs@ 12.26 hrs, Volume= 4.628 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP3: Small Wetland

Inflow Area = 2.73 ac, 0.14% Impervious, Inflow Depth > 1.83" for 10-year event
Inflow = 6.06 cfs @ 12.10 hrs, Volume= 0.415 af
Primary = 6.06 cfs @ 12.10 hrs, Volume= 0.415 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



15392.00 - PR Type lll 24-hr 25-year Rainfall=6.03"

Prepared by VHB Printed 12/14/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 29

Time span=0.00-20.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR1: Subcat PR1 Runoff Area=6.83 ac  71.25% Impervious Runoff Depth>4.73"
Flow Length=1,099' Tc=5.0 min CN=91 Runoff=37.99 cfs 2.692 af

SubcatchmentPR1-A: Subcat PR1-A Runoff Area=1.06 ac 0.00% Impervious Runoff Depth>2.71"
Flow Length=131" Tc=5.0 min CN=71 Runoff=3.64 cfs 0.240 af

SubcatchmentPR1-B: Subcat PR1-B Runoff Area=3.05 ac 0.10% Impervious Runoff Depth>2.80"
Flow Length=213" Tc=5.0 min CN=72 Runoff=10.79 cfs 0.713 af

SubcatchmentPR2: Subcat PR2 Runoff Area=11.15ac 73.99% Impervious Runoff Depth>4.73"
Flow Length=1,482" Slope=0.0100"" Tc=5.4 min CN=91 Runoff=60.95 cfs 4.393 af

SubcatchmentPR2-A: Subcat PR2-A Runoff Area=1.94 ac  0.00% Impervious Runoff Depth>2.62"
Flow Length=400" Tc=7.5min CN=70 Runoff=6.01 cfs 0.424 af

SubcatchmentPR2-AA:Subcat PR2-AA Runoff Area=2.73 ac  0.00% Impervious Runoff Depth>2.61"
Flow Length=561" Tc=12.2 min CN=70 Runoff=7.30 cfs 0.595 af

SubcatchmentPR2-B: Subcat PR2-B Runoff Area=4.18 ac  0.00% Impervious Runoff Depth>2.62"
Flow Length=362"' Tc=8.1 min CN=70 Runoff=12.63 cfs 0.911 af

SubcatchmentPR2-BB: Subcat PR2-BB Runoff Area=1.61 ac 0.16% Impervious Runoff Depth>2.71"
Flow Length=230" Tc=10.6 min CN=71 Runoff=4.66 cfs 0.362 af

SubcatchmentPR2-C: Subcat PR2-C Runoff Area=2.80 ac 0.00% Impervious Runoff Depth>2.62"
Flow Length=169" Tc=5.0 min CN=70 Runoff=9.26 cfs 0.612 af

SubcatchmentPR3: Subcat PR3 Runoff Area=2.73 ac  0.14% Impervious Runoff Depth>2.62"
Flow Length=287" Tc=6.3 min CN=70 Runoff=8.76 cfs 0.595 af

Reach R2-A: Grindstone Brook (South) Avg. Flow Depth=0.72' Max Vel=4.57 fps Inflow=28.24 cfs 2.298 af
n=0.022 L=178.0' S=0.0124"'" Capacity=56.86 cfs Outflow=27.71 cfs 2.295 af

Reach R2-B: Grindstone Brook (Middle)Avg. Flow Depth=0.69' Max Vel=6.37 fps Inflow=25.61 cfs 1.884 af
n=0.022 L=1,206.0" S=0.0260"'" Capacity=54.42 cfs Outflow=24.14 cfs 1.874 af

Reach R2-C: Grindstone Brook (North) Avg. Flow Depth=0.49" Max Vel=4.96 fps Inflow=9.26 cfs 0.612 af
n=0.022 L=498.0' S=0.0245'" Capacity=41.91 cfs Outflow=8.65 cfs 0.610 af

Pond P1: Subsurface Basin LoadingDock Peak Elev=748.25" Storage=1.195 af Inflow=37.99 cfs 2.692 af
Discarded=0.12 cfs 0.154 af Primary=12.95 cfs 2.036 af Outflow=13.08 cfs 2.190 af

Pond P2: Gravel Wetland Peak Elev=741.40" Storage=100,160 cf Inflow=60.95 cfs 4.393 af
Primary=14.06 cfs 3.540 af Secondary=0.00 cfs 0.000 af Outflow=14.06 cfs 3.540 af

Pond P2-BB: Wetland attached to Grindstone Brook Inflow=4.66 cfs 0.362 af
Primary=4.66 cfs 0.362 af
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Link DP1: Large Wetland

Link DP1-A: Property Line

Link DP2: Rochdale Pond

Link DP3: Small Wetland

Inflow=24.51 cfs 2.988 af
Primary=24.51 cfs 2.988 af

Inflow=3.64 cfs 0.240 af
Primary=3.64 cfs 0.240 af

Inflow=47.37 cfs 6.430 af
Primary=47.37 cfs 6.430 af

Inflow=8.76 cfs 0.595 af
Primary=8.76 cfs 0.595 af

Total Runoff Area = 38.08 ac Runoff Volume = 11.538 af Average Runoff Depth = 3.64"

65.53% Pervious = 24.95 ac

34.47% Impervious = 13.13 ac
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Summary for Subcatchment PR1: Subcat PR1

Runoff = 37.99 cfs @ 12.07 hrs, Volume= 2.692 af, Depth> 4.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
1.10 74  >75% Grass cover, Good, HSG C
4.87 98 Paved parking, HSG C
0.87 70 Woods, Good, HSG C
6.83 91 Weighted Average

1.96 28.75% Pervious Area
4.87 71.25% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.6 50 0.0280 1.36 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
1.5 380 0.0408 410 Shallow Concentrated Flow,

Paved Kv=20.3 fps

14 669 0.0100 7.80 24.51 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.012 Corrugated PP, smooth interior

3.5 1,099 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR1-A: Subcat PR1-A

Runoff = 3.64 cfs@ 12.08 hrs, Volume= 0.240 af, Depth> 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.30 74 >75% Grass cover, Good, HSG C
0.76 70 Woods, Good, HSG C
1.06 71 Weighted Average
1.06 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 11 0.4545 0.38 Sheet Flow,
Grass: Short n=0.150 P2=3.17"
1.0 120 0.0750 1.92 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

1.5 131 Total, Increased to minimum Tc = 5.0 min
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Summary for Subcatchment PR1-B: Subcat PR1-B

Runoff = 10.79 cfs @ 12.08 hrs, Volume= 0.713 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.56 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
0.02 55 Woods, Good, HSG B
1.73 70 Woods, Good, HSG C
0.74 77 Woods, Good, HSG D

3.05 72  Weighted Average

3.05 99.90% Pervious Area
0.00 0.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 27 0.4815 0.47 Sheet Flow,
Grass: Short n=0.150 P2=3.17"
3.2 186 0.0376 0.97 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
4.2 213 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR2: Subcat PR2

Runoff = 60.95cfs @ 12.08 hrs, Volume= 4.393 af, Depth> 4.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description

1.92 74 >75% Grass cover, Good, HSG C
2.28 98 Paved parking, HSG C

5.97 98 Roofs, HSG C

0.98 70 Woods, Good, HSG C

11.15 91 Weighted Average

2.90 26.01% Pervious Area
8.25 73.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 50 0.0100 0.90 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
2.0 242 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

25 1,190 0.0100 7.80 24.51 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.012 Corrugated PP, smooth interior




15392.00 - PR Type lll 24-hr 25-year Rainfall=6.03"

Prepared by VHB Printed 12/14/2021
HydroCAD® 10.10-5a s/n 01038 © 2020 HydroCAD Software Solutions LLC Page 33

54 1,482 Total
Summary for Subcatchment PR2-A: Subcat PR2-A

Runoff = 6.01cfs@ 12.11 hrs, Volume= 0.424 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.15 74 >75% Grass cover, Good, HSG C
1.79 70 Woods, Good, HSG C
1.94 70 Weighted Average
1.94 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.8 30 0.3000 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
4.7 370 0.0700 1.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

7.5 400 Total
Summary for Subcatchment PR2-AA: Subcat PR2-AA

Runoff = 7.30cfs@ 12.17 hrs, Volume= 0.595 af, Depth> 2.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.18 74  >75% Grass cover, Good, HSG C
0.00 55 Woods, Good, HSG B
2.55 70 Woods, Good, HSG C

2.73 70 Weighted Average
2.73 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.7 50 0.1400 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
6.5 511 0.0685 1.31 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

12.2 561 Total
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Summary for Subcatchment PR2-B: Subcat PR2-B

Runoff = 1263 cfs @ 12.12 hrs, Volume= 0.911 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.18 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
4.00 70 Woods, Good, HSG C
4.18 70 Weighted Average

4.18 100.00% Pervious Area
0.00 0.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.6 50 0.2360 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
3.5 312 0.0860 1.47 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

8.1 362 Total
Summary for Subcatchment PR2-BB: Subcat PR2-BB

Runoff = 4.66 cfs @ 12.15 hrs, Volume= 0.362 af, Depth> 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.24 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
1.37 70 Woods, Good, HSG C
1.61 71 Weighted Average

1.60 99.84% Pervious Area
0.00 0.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.6 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
2.0 180 0.0900 1.50 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

10.6 230 Total
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Summary for Subcatchment PR2-C: Subcat PR2-C

Runoff = 9.26 cfs @ 12.08 hrs, Volume= 0.612 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description

0.15 74 >75% Grass cover, Good, HSG C
2.65 70 Woods, Good, HSG C

2.80 70 Weighted Average

2.80 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.1 16 0.5000 3.44 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"

1.5 153 0.1200 1.73 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

1.6 169 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR3: Subcat PR3

Runoff = 8.76 cfs @ 12.10 hrs, Volume= 0.595 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-year Rainfall=6.03"

Area (ac) CN Description
0.08 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
0.01 55 Woods, Good, HSG B
2.63 70 Woods, Good, HSG C

2.73 70 Weighted Average

2.72 99.86% Pervious Area
0.00 0.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 50 0.0600 0.26 Sheet Flow,
Range n=0.130 P2=3.17"
3.1 237 0.0630 1.25 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

6.3 287 Total
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Summary for Reach R2-A: Grindstone Brook (South)

Inflow Area = 10.53 ac, 0.02% Impervious, Inflow Depth > 2.62" for 25-year event
Inflow = 28.24 cfs @ 12.21 hrs, Volume= 2.298 af
Outflow = 27.71 cfs @ 12.23 hrs, Volume= 2.295 af, Atten=2%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.57 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.85 fps, Avg. Travel Time= 1.6 min

Peak Storage= 1,093 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.72', Surface Width= 12.75'
Bank-Full Depth= 1.00" Flow Area= 10.0 sf, Capacity= 56.86 cfs

15.00" x 1.00' deep Parabolic Channel, n=0.022 Earth, clean & straight

Length= 178.0' Slope=0.0124"/"
Inlet Invert=701.90', Outlet Invert=699.70'

S

Summary for Reach R2-B: Grindstone Brook (Middle)

Inflow Area = 8.58 ac, 0.03% Impervious, Inflow Depth > 2.63" for 25-year event
Inflow = 25.61cfs@ 12.13 hrs, Volume= 1.884 af
Outflow = 2414 cfs @ 12.22 hrs, Volume= 1.874 af, Atten=6%, Lag= 5.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.37 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 2.53 fps, Avg. Travel Time= 7.9 min

Peak Storage= 4,583 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.69', Surface Width= 8.29'
Bank-Full Depth= 1.00" Flow Area= 6.7 sf, Capacity= 54.42 cfs

10.00' x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 1,206.0' Slope= 0.0260 /"
Inlet Invert= 733.20', Outlet Invert=701.90'

S
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Summary for Reach R2-C: Grindstone Brook (North)

Inflow Area = 2.80 ac, 0.00% Impervious, Inflow Depth > 2.62" for 25-year event
Inflow = 9.26 cfs @ 12.08 hrs, Volume= 0.612 af
Outflow = 8.65cfs @ 12.13 hrs, Volume= 0.610 af, Atten=7%, Lag= 3.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.96 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 1.91 fps, Avg. Travel Time= 4.4 min

Peak Storage= 915 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.49', Surface Width=5.61"
Bank-Full Depth= 1.00" Flow Area= 5.3 sf, Capacity=41.91 cfs

8.00" x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 498.0' Slope=0.0245"/"
Inlet Invert= 745.40", Outlet Invert= 733.20'

s
Summary for Pond P1: Subsurface Basin Loading Dock
Inflow Area = 6.83 ac, 71.25% Impervious, Inflow Depth > 4.73" for 25-year event
Inflow = 37.99cfs @ 12.07 hrs, Volume= 2.692 af
Outflow = 13.08 cfs @ 12.34 hrs, Volume= 2.190 af, Atten=66%, Lag= 16.1 min
Discarded = 0.12cfs@ 5.70 hrs, Volume= 0.154 af
Primary = 12.95cfs @ 12.34 hrs, Volume= 2.036 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=748.25'@ 12.34 hrs Surf.Area= 0.45 ac Storage= 1.195 af

Plug-Flow detention time= 120.6 min calculated for 2.184 af (81% of inflow)
Center-of-Mass det. time= 69.5 min ( 820.3 - 750.8 )

Volume Invert Avail.Storage Storage Description
#1A 744.50' 0.614 af 101.58'W x 192.12'L x 5.50'H Field A
2.464 af Overall - 0.928 af Embedded = 1.536 af x 40.0% Voids
#2A 745.25' 0.928 af ADS_StormTech MC-3500 d +Capx 364 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

364 Chambers in 14 Rows

Cap Storage= +14.9 cf x 2 x 14 rows = 417.2 cf

1.543 af Total Available Storage

Storage Group A created with Chamber Wizard
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Device Routing Invert Outlet Devices

#1  Discarded 744.50' 0.270 in/hr Exfiltration over Surface area

#2  Primary 745.25' 30.0" Round Culvert L=100.0' Ke= 0.500

Inlet / Outlet Invert= 745.25' / 744.00' S=0.0125"" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#3  Device 2 745.90' 20.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 748.40' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.12 cfs @ 5.70 hrs HW=744.56' (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=12.95 cfs @ 12.34 hrs HW=748.25' (Free Discharge)
T 2=culvert (Passes 12.95 cfs of 31.28 cfs potential flow)
3=0Orifice/Grate (Orifice Controls 12.95 cfs @ 5.93 fps)
4=Sharp-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond P2: Gravel Wetland

Inflow Area = 11.15 ac, 73.99% Impervious, Inflow Depth > 4.73" for 25-year event

Inflow = 60.95cfs @ 12.08 hrs, Volume= 4.393 af

Outflow = 14.06 cfs @ 12.47 hrs, Volume= 3.540 af, Atten=77%, Lag= 23.7 min
Primary = 14.06 cfs @ 12.47 hrs, Volume= 3.540 af

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

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=741.40'@ 12.47 hrs Surf.Area= 30,175 sf Storage= 100,160 cf

Plug-Flow detention time= 158.1 min calculated for 3.540 af (81% of inflow)
Center-of-Mass det. time= 105.6 min ( 856.8 - 751.2)

Volume Invert Avail.Storage Storage Description

#1 737.00' 152,559 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

737.00 15,330 0 0

738.00 18,945 17,138 17,138

739.00 22,018 20,482 37,619

740.00 25,261 23,640 61,259

741.00 28,806 27,034 88,292

742.00 32,209 30,508 118,800

743.00 35,309 33,759 152,559
Device Routing Invert Outlet Devices

#1  Primary 736.60' 24.0" Round Culvert L=100.0" Ke=0.050

Inlet / Outlet Invert= 736.60'/ 735.70' S=0.0090'/" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf

#2  Device 1 738.60" 18.0" W x 9.0" H Vert. Orifice C=0.600
Limited to weir flow at low heads
#3  Device 1 740.10' 24.0" W x 7.0" H Vert. Orifice C=0.600

Limited to weir flow at low heads
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#4  Device 1 741.70' 2.0" x 2.0" Horiz. Grate X 6.00 columns

X 6 rows C=0.600 in 24.0" x 24.0" Grate (25% open area)
Limited to weir flow at low heads

#5  Secondary 742.50' 20.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=14.05 cfs @ 12.47 hrs HW=741.40" (Free Discharge)
1=Culvert (Passes 14.05 cfs of 33.37 cfs potential flow)
2=0rifice (Orifice Controls 8.43 cfs @ 7.49 fps)
3=0Orifice (Orifice Controls 5.62 cfs @ 4.82 fps)
4=Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=737.00' (Free Discharge)
5=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond P2-BB: Wetland attached to Grindstone Brook

Inflow Area = 1.61ac, 0.16% Impervious, Inflow Depth > 2.71" for 25-year event
Inflow = 466 cfs@ 12.15 hrs, Volume= 0.362 af
Primary = 4.66 cfs @ 12.15 hrs, Volume= 0.362 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1: Large Wetland

Inflow Area = 10.94 ac, 44.51% Impervious, Inflow Depth > 3.28" for 25-year event
Inflow = 2451 cfs@ 12.10 hrs, Volume= 2.988 af
Primary = 2451 cfs @ 12.10 hrs, Volume= 2.988 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP1-A: Property Line

Inflow Area = 1.06 ac, 0.00% Impervious, Inflow Depth > 2.71" for 25-year event
Inflow = 3.64 cfs @ 12.08 hrs, Volume= 0.240 af
Primary = 3.64 cfs @ 12.08 hrs, Volume= 0.240 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP2: Rochdale Pond

Inflow Area = 24.41 ac, 33.81% Impervious, Inflow Depth > 3.16" for 25-year event
Inflow = 47.37 cfs @ 12.23 hrs, Volume= 6.430 af
Primary = 47.37 cfs @ 12.23 hrs, Volume= 6.430 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link DP3: Small Wetland

Inflow Area = 2.73 ac, 0.14% Impervious, Inflow Depth > 2.62" for 25-year event
Inflow = 8.76 cfs @ 12.10 hrs, Volume= 0.595 af
Primary = 8.76 cfs @ 12.10 hrs, Volume= 0.595 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
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Time span=0.00-20.00 hrs, dt=0.05 hrs, 401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentPR1: Subcat PR1 Runoff Area=6.83 ac 71.25% Impervious Runoff Depth>6.33"
Flow Length=1,099' Tc=5.0 min CN=91 Runoff=49.90 cfs 3.601 af

SubcatchmentPR1-A: Subcat PR1-A Runoff Area=1.06 ac 0.00% Impervious Runoff Depth>4.06"
Flow Length=131" Tc=5.0 min CN=71 Runoff=5.42 cfs 0.359 af

SubcatchmentPR1-B: Subcat PR1-B Runoff Area=3.05 ac 0.10% Impervious Runoff Depth>4.17"
Flow Length=213" Tc=5.0 min CN=72 Runoff=15.94 cfs 1.059 af

SubcatchmentPR2: Subcat PR2 Runoff Area=11.15ac 73.99% Impervious Runoff Depth>6.32"
Flow Length=1,482" Slope=0.0100"" Tc=5.4 min CN=91 Runoff=80.02 cfs 5.876 af

SubcatchmentPR2-A: Subcat PR2-A Runoff Area=1.94 ac 0.00% Impervious Runoff Depth>3.94"
Flow Length=400" Tc=7.5min CN=70 Runoff=9.04 cfs 0.638 af

SubcatchmentPR2-AA:Subcat PR2-AA Runoff Area=2.73 ac  0.00% Impervious Runoff Depth>3.94"
Flow Length=561' Tc=12.2 min CN=70 Runoff=11.01 cfs 0.896 af

SubcatchmentPR2-B: Subcat PR2-B Runoff Area=4.18 ac 0.00% Impervious Runoff Depth>3.94"
Flow Length=362" Tc=8.1 min CN=70 Runoff=19.03 cfs 1.372 af

SubcatchmentPR2-BB: Subcat PR2-BB Runoff Area=1.61 ac 0.16% Impervious Runoff Depth>4.05"
Flow Length=230" Tc=10.6 min CN=71 Runoff=6.96 cfs 0.542 af

SubcatchmentPR2-C: Subcat PR2-C Runoff Area=2.80 ac 0.00% Impervious Runoff Depth>3.95"
Flow Length=169" Tc=5.0 min CN=70 Runoff=13.91 cfs 0.921 af

SubcatchmentPR3: Subcat PR3 Runoff Area=2.73 ac  0.14% Impervious Runoff Depth>3.95"
Flow Length=287" Tc=6.3 min CN=70 Runoff=13.17 cfs 0.896 af

Reach R2-A: Grindstone Brook (South) Avg. Flow Depth=0.88' Max Vel=5.23 fps Inflow=43.19 cfs 3.459 af
n=0.022 L=178.0' S=0.0124"'" Capacity=56.86 cfs Outflow=42.58 cfs 3.456 af

Reach R2-B: Grindstone Brook (Middle)Avg. Flow Depth=0.84" Max Vel=7.25 fps Inflow=38.79 cfs 2.833 af
n=0.022 L=1,206.0" S=0.0260"'" Capacity=54.42 cfs Outflow=36.76 cfs 2.821 af

Reach R2-C: Grindstone Brook (North) Avg. Flow Depth=0.60' Max Vel=5.62 fps Inflow=13.91 cfs 0.921 af
n=0.022 L=498.0' S=0.0245'/" Capacity=41.91 cfs Outflow=13.09 cfs 0.919 af

Pond P1: Subsurface Basin LoadingDock Peak Elev=749.19" Storage=1.397 af Inflow=49.90 cfs 3.601 af
Discarded=0.12 cfs 0.163 af Primary=25.23 cfs 2.918 af Outflow=25.36 cfs 3.081 af

Pond P2: Gravel Wetland Peak Elev=742.20' Storage=125,317 cf Inflow=80.02 cfs 5.876 af
Primary=20.67 cfs 4.987 af Secondary=0.00 cfs 0.000 af Outflow=20.67 cfs 4.987 af

Pond P2-BB: Wetland attached to Grindstone Brook Inflow=6.96 cfs 0.542 af
Primary=6.96 cfs 0.542 af
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Link DP1: Large Wetland Inflow=37.93 cfs 4.336 af

Primary=37.93 cfs 4.336 af

Link DP1-A: Property Line Inflow=5.42 cfs 0.359 af
Primary=5.42 cfs 0.359 af

Link DP2: Rochdale Pond Inflow=72.01 cfs 9.340 af
Primary=72.01 cfs 9.340 af

Link DP3: Small Wetland Inflow=13.17 cfs 0.896 af
Primary=13.17 cfs 0.896 af

Total Runoff Area = 38.08 ac Runoff Volume = 16.161 af Average Runoff Depth = 5.09"
65.53% Pervious =24.95ac 34.47% Impervious = 13.13 ac
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Summary for Subcatchment PR1: Subcat PR1

Runoff = 49.90 cfs @ 12.07 hrs, Volume= 3.601 af, Depth> 6.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
1.10 74  >75% Grass cover, Good, HSG C
4.87 98 Paved parking, HSG C
0.87 70 Woods, Good, HSG C
6.83 91 Weighted Average

1.96 28.75% Pervious Area
4.87 71.25% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.6 50 0.0280 1.36 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
1.5 380 0.0408 410 Shallow Concentrated Flow,

Paved Kv=20.3 fps

14 669 0.0100 7.80 24.51 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.012 Corrugated PP, smooth interior

3.5 1,099 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR1-A: Subcat PR1-A

Runoff = 542 cfs @ 12.08 hrs, Volume= 0.359 af, Depth> 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.30 74 >75% Grass cover, Good, HSG C
0.76 70 Woods, Good, HSG C
1.06 71 Weighted Average
1.06 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 11 0.4545 0.38 Sheet Flow,
Grass: Short n=0.150 P2=3.17"
1.0 120 0.0750 1.92 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

1.5 131 Total, Increased to minimum Tc = 5.0 min
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Summary for Subcatchment PR1-B: Subcat PR1-B

Runoff = 15.94 cfs @ 12.08 hrs, Volume= 1.059 af, Depth> 4.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.56 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
0.02 55 Woods, Good, HSG B
1.73 70 Woods, Good, HSG C
0.74 77 Woods, Good, HSG D

3.05 72  Weighted Average

3.05 99.90% Pervious Area
0.00 0.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 27 0.4815 0.47 Sheet Flow,
Grass: Short n=0.150 P2=3.17"
3.2 186 0.0376 0.97 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
4.2 213 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR2: Subcat PR2

Runoff = 80.02cfs @ 12.08 hrs, Volume= 5.876 af, Depth> 6.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description

1.92 74 >75% Grass cover, Good, HSG C
2.28 98 Paved parking, HSG C

5.97 98 Roofs, HSG C

0.98 70 Woods, Good, HSG C

11.15 91 Weighted Average

2.90 26.01% Pervious Area
8.25 73.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 50 0.0100 0.90 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"
2.0 242 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

25 1,190 0.0100 7.80 24.51 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.012 Corrugated PP, smooth interior
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54 1,482 Total
Summary for Subcatchment PR2-A: Subcat PR2-A

Runoff = 9.04 cfs @ 12.11 hrs, Volume= 0.638 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.15 74 >75% Grass cover, Good, HSG C
1.79 70 Woods, Good, HSG C
1.94 70 Weighted Average
1.94 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.8 30 0.3000 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
4.7 370 0.0700 1.32 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

7.5 400 Total
Summary for Subcatchment PR2-AA: Subcat PR2-AA

Runoff = 11.01 cfs@ 12.17 hrs, Volume= 0.896 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.18 74  >75% Grass cover, Good, HSG C
0.00 55 Woods, Good, HSG B
2.55 70 Woods, Good, HSG C

2.73 70 Weighted Average
2.73 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.7 50 0.1400 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
6.5 511 0.0685 1.31 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

12.2 561 Total
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Summary for Subcatchment PR2-B: Subcat PR2-B

Runoff = 19.03 cfs @ 12.12 hrs, Volume= 1.372 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.18 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
4.00 70 Woods, Good, HSG C
4.18 70 Weighted Average

4.18 100.00% Pervious Area
0.00 0.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.6 50 0.2360 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
3.5 312 0.0860 1.47 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

8.1 362 Total
Summary for Subcatchment PR2-BB: Subcat PR2-BB

Runoff = 6.96 cfs @ 12.15 hrs, Volume= 0.542 af, Depth> 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.24 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
1.37 70 Woods, Good, HSG C
1.61 71 Weighted Average

1.60 99.84% Pervious Area
0.00 0.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.6 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.17"
2.0 180 0.0900 1.50 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

10.6 230 Total
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Summary for Subcatchment PR2-C: Subcat PR2-C

Runoff = 13.91cfs @ 12.08 hrs, Volume= 0.921 af, Depth> 3.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description

0.15 74 >75% Grass cover, Good, HSG C
2.65 70 Woods, Good, HSG C

2.80 70 Weighted Average

2.80 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.1 16 0.5000 3.44 Sheet Flow,
Smooth surfaces n=0.011 P2=3.17"

1.5 153 0.1200 1.73 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

1.6 169 Total, Increased to minimum Tc = 5.0 min

Summary for Subcatchment PR3: Subcat PR3

Runoff = 13.17 cfs@ 12.10 hrs, Volume= 0.896 af, Depth> 3.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-year Rainfall=7.73"

Area (ac) CN Description
0.08 74  >75% Grass cover, Good, HSG C
0.00 98 Paved parking, HSG C
0.01 55 Woods, Good, HSG B
2.63 70 Woods, Good, HSG C

2.73 70 Weighted Average

2.72 99.86% Pervious Area
0.00 0.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.2 50 0.0600 0.26 Sheet Flow,
Range n=0.130 P2=3.17"
3.1 237 0.0630 1.25 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

6.3 287 Total
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Summary for Reach R2-A: Grindstone Brook (South)

Inflow Area = 10.53 ac, 0.02% Impervious, Inflow Depth > 3.94" for 100-year event
Inflow = 43.19 cfs @ 12.20 hrs, Volume= 3.459 af
Outflow = 4258 cfs @ 12.21 hrs, Volume= 3.456 af, Atten=1%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.23 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 2.01 fps, Avg. Travel Time= 1.5 min

Peak Storage= 1,469 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.88', Surface Width= 14.07"
Bank-Full Depth= 1.00" Flow Area= 10.0 sf, Capacity= 56.86 cfs

15.00" x 1.00' deep Parabolic Channel, n=0.022 Earth, clean & straight

Length= 178.0' Slope=0.0124"/"
Inlet Invert=701.90', Outlet Invert=699.70'

S~

Summary for Reach R2-B: Grindstone Brook (Middle)

Inflow Area = 8.58 ac, 0.03% Impervious, Inflow Depth > 3.96" for 100-year event
Inflow = 38.79cfs@ 12.12 hrs, Volume= 2.833 af
Outflow = 36.76 cfs @ 12.21 hrs, Volume= 2.821 af, Atten=5%, Lag=5.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.25 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 2.75 fps, Avg. Travel Time= 7.3 min

Peak Storage= 6,144 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.84', Surface Width=9.14'
Bank-Full Depth= 1.00" Flow Area= 6.7 sf, Capacity= 54.42 cfs

10.00' x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 1,206.0' Slope= 0.0260 /"
Inlet Invert= 733.20', Outlet Invert=701.90'

S
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Summary for Reach R2-C: Grindstone Brook (North)

Inflow Area = 2.80 ac, 0.00% Impervious, Inflow Depth > 3.95" for 100-year event
Inflow = 13.91cfs @ 12.08 hrs, Volume= 0.921 af
Outflow = 13.09 cfs @ 12.12 hrs, Volume= 0.919 af, Atten=6%, Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.62 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 2.07 fps, Avg. Travel Time= 4.0 min

Peak Storage= 1,220 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.60', Surface Width=6.17"
Bank-Full Depth= 1.00" Flow Area= 5.3 sf, Capacity=41.91 cfs

8.00" x 1.00" deep Parabolic Channel, n=0.022 Earth, clean & straight
Length= 498.0' Slope=0.0245"/"
Inlet Invert= 745.40", Outlet Invert= 733.20'

s

Summary for Pond P1: Subsurface Basin Loading Dock
Inflow Area = 6.83 ac, 71.25% Impervious, Inflow Depth > 6.33" for 100-year event
Inflow = 49.90 cfs @ 12.07 hrs, Volume= 3.601 af
Outflow = 25.36 cfs @ 12.22 hrs, Volume= 3.081 af, Atten=49%, Lag= 8.7 min
Discarded = 0.12cfs@ 4.65 hrs, Volume= 0.163 af
Primary = 25.23 cfs @ 12.22 hrs, Volume= 2.918 af

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=749.19'@ 12.22 hrs Surf.Area= 0.45 ac Storage= 1.397 af

Plug-Flow detention time=108.1 min calculated for 3.073 af (85% of inflow)
Center-of-Mass det. time= 64.4 min ( 808.5-744.1)

Volume Invert Avail.Storage Storage Description
#1A 744.50' 0.614 af 101.58'W x 192.12'L x 5.50'H Field A
2.464 af Overall - 0.928 af Embedded = 1.536 af x 40.0% Voids
#2A 745.25' 0.928 af ADS_StormTech MC-3500 d +Capx 364 Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size=77.0"W x 45.0"H x 7.50'L with 0.33' Overlap

364 Chambers in 14 Rows

Cap Storage= +14.9 cf x 2 x 14 rows = 417.2 cf

1.543 af Total Available Storage

Storage Group A created with Chamber Wizard
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Device Routing Invert Outlet Devices

#1  Discarded 744.50' 0.270 in/hr Exfiltration over Surface area

#2  Primary 745.25' 30.0" Round Culvert L=100.0' Ke= 0.500

Inlet / Outlet Invert= 745.25' / 744.00' S=0.0125"" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#3  Device 2 745.90' 20.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 748.40' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.12 cfs @ 4.65 hrs HW=744.56' (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=24.87 cfs @ 12.22 hrs HW=749.17" (Free Discharge)
T 2=culvert (Passes 24.87 cfs of 38.61 cfs potential flow)
3=0Orifice/Grate (Orifice Controls 16.39 cfs @ 7.51 fps)
4=Sharp-Crested Rectangular Weir(Weir Controls 8.48 cfs @ 2.87 fps)

Summary for Pond P2: Gravel Wetland

Inflow Area = 11.15 ac, 73.99% Impervious, Inflow Depth > 6.32" for 100-year event
Inflow = 80.02 cfs @ 12.08 hrs, Volume= 5.876 af

Outflow = 20.67 cfs @ 12.44 hrs, Volume= 4.987 af, Atten=74%, Lag=21.8 min
Primary = 20.67 cfs @ 12.44 hrs, Volume= 4.987 af

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

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=742.20' @ 12.44 hrs Surf.Area= 32,830 sf Storage= 125,317 cf

Plug-Flow detention time= 146.8 min calculated for 4.987 af (85% of inflow)
Center-of-Mass det. time= 101.7 min ( 846.1 - 744.4 )

Volume Invert Avail.Storage Storage Description

#1 737.00' 152,559 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

737.00 15,330 0 0

738.00 18,945 17,138 17,138

739.00 22,018 20,482 37,619

740.00 25,261 23,640 61,259

741.00 28,806 27,034 88,292

742.00 32,209 30,508 118,800

743.00 35,309 33,759 152,559
Device Routing Invert Outlet Devices

#1  Primary 736.60' 24.0" Round Culvert L=100.0" Ke=0.050

Inlet / Outlet Invert= 736.60'/ 735.70' S=0.0090'/" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf

#2  Device 1 738.60" 18.0"