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PROJECT NARRATIVE

This project, “555 Hopping Brook Road”, is a commercial development that encompasses the
construction of a building, parking, and driveways including drainage, septic system and utilities.

The calculations include off-site property as well as off-site stormwater detention basins as we are
using the link 11L as our design analysis point to the west and 12L as our development point to the
north.

DRAINAGE NARRATIVE

As required by the Town of Holliston, Massachusetts and MassDEP’s Stormwater Handbook, a storm
water analysis was performed for the project at 555 Hopping Brook Road. The method of analysis is
the SCS method for hydrologic conditions. The SCS method utilized TR-55 and “HydroCAD
stormwater modeling system to analysis the 2-year, 10-year, 25-year and 100-year, 24 hour storm
events. The “Rational Method” and “Manning’s Equation” was utilized for the 25-year storm for the
analysis of the projects piped drainage system. The stormwater pipe design was calculated using
“Stormwater Studio 2020v 3.0.0323” software for Manning’s equation using the 25-year storm.

The existing Cross Culverts channel (11R) in the wetland area have not changed from the original
design, the existing detention basin will be increased in size to accommodate the runoff from a portion
of this project.

Hydrologic Existing Conditions:

The existing site runoff generally flows toward the north and west. The predominant hydrologic soils
group for the project is “Woodbridge fine sandy loam” with a hydrologic value of “C” and “Paxton
fine sandy loam with a hydrologic value of “C” and a smaller area of “Charlton Hollis Rock Outcrop,”
with a hydrologic value of “A” is present, this was also noted in a report titled “Permeability Testing
and Measured groundwater levels, Hopping Brook Park, Holliston, MA,” prepared by The
Geotechnical Group, Inc. dated August 2005. In this design an overall Hydrologic Group “C” was
used for the pre-developed analysis as well as the post-developed analysis.

Subcatchment Area 1S drains to the wetland to the southwest and is generally wooded. Subcatchment
2S, also flows to the wetland area to the west is generally a wooded area.

The overall pre-developed flow to the west is represented by Link 1L, “Total PreDeveloped West”.
Subcatchment 3S drains to the North and is labeled, “Total PreDeveloped North.”
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Hydrologic Proposed Conditions:

Under proposed conditions the same design point locations were analyzed for peak flow discharge for
the 2-year, 10-year, 25-year and 100-year, 24 hour storm events.

There are fifteen (15) Subcatchments, included in the proposed condition that flows to the west
including the existing site at 465 Hopping Brook Road. Subcatchment 8S, 9S, 10S, 11S, 17S, 19S,
21S, and 22S represent developed portions of the parcel flowing to the west. Subcatchments 12S, 15S,
16S, and 18S represent Hopping Brook Road Subcatchments and Subcathment 21S is an area that
surround the detention basin directly. Other Subcatchments, 13S, 14S, and 20S are either undeveloped
or partially developed areas that are wooded and also flow to the west.

There are five (6) Subcatchments that, included in the proposed condition that flow to the north.
Subcatchments representing developed land are 23S, 24S and 25S. Subcatchment 26S is representing
an area that is wooded and substantially undeveloped flowing to the north.

Contech Stormwater Management Structures have been added to the design for TSS removal.

The peak discharge results are in the following tables;

Bvents for Link 1L: Total PreDeveloped West Bvents for Link 11L: Total Post Developed West
Bent Rainfall Inflow \olume Bent Rainfall Inflow \olume
(inches) (cfs) (cubic-feet) (inches) (cfs) (cubic-feet)
2-Year D 316 218 302,530 2Year D 316 205 387,955
10-Year D 477 559 701,900 10-YearD 477 486 806,035
25YearD 603 86.7 1,063,312 25Year D 603 731 1,174,274

100-Year D 862 1555 1.879.893 100-Year D 862 1459 1.996.066

Brents for Subcatchment 3S: Total PreDeveloped N Bents for Link 12L: Total Post-Developed North
Bent Rainfall Runoff \olume Bwent Rainfall Inflow \olume
(inches) (cfs) (cubic-feet) (inches) (cfs) (cubic-feet)

2-YearD 316 109 156,676 2-Year D 316 104 249,723
10-YearD 477 279 363,503 10-Year D 477 259 500,042
25YearD 603 432 550,673 25YearD 603 400 715,155
100-Year D 862 775 973568 100-Year D 862 759 1185409

In conclusion, the 2-year, 10-year, 25-year and 100-year peak rates of runoff are predominately
maintained under proposed conditions to the design points.
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INFILTRATION/DETENTION BASIN SUMMARY

Infiltration/Detention basin “10P” was previously designed with two forebays to treat for TSS
removal from the two inlet pipes from the roadway runoff, the northern most forebay will be
replaced by a Contech CDS structural BMP and the detention/infiltration basin will be expanded in
area and volume to accommodate this project, the outlet control structure has also been redesigned.
A new proposed Infiltration/Detention basin “30P”is located at the northern end of the project.

Top of Berm for Basin 10P is 284.0

Bvents for Pond 10P: DB1
Bwent Inflow CQutflow Discarded Primary Hevation Storage
(cfs) (cs) (cfs) (cfs)  (feet)  (cubicfeet)
2-YearD 422 47 04 43 27887 108,049
10-Year D 7438 80 05 74 28009 203216
25-Year D 1004 103 0.6 97 28101 287424
100-Year D 1489 328 0.7 321 28227 413960

Top of Berm for Basin 30P is 326.7

Bvents for Pond 30P:
Bwent Inflow Cutflow Discarded Primary Eevation Storage
(cfs) (cfs) (cfs) (cfs) (feet) (cubic-feet)
2-YearD 430 49 03 46 32286 100,894
10-Year D 734 117 04 113 32390 160,613
25-YearD 97.7 184 05 179 32455 207,367
100-Year D 1479 365 0.6 359 32565 295,082

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225



DEP STORMWATER MANAGEMENT STANDARDS:

Standard 1. All proposed impervious surfaces are treated and will not cause erosion in adjacent wetlands
and waters of the Commonwealth, as BMP measures are proposed in accordance with the design requirements
of the Stormwater Management Handbook.

Standard 2. The proposed development peak discharge rates predominately meet predevelopment discharge
rates for the 2-year, 10-year, 25-year and 100-year storm events for the design point.

Standard 3. 1,195,809 s.f. of additional impervious surfaces will be created as part of the proposed project,
with the prior project at 365 Hopping Brook Road having 162,608 s.f. of impervious surfaces being recharged
on site.

503,704 s.f of impervious flows to the west, and 692,105 s.f of impervious flows to the north.

The amount of recharge required to the west is (503,704 x 0.25/12)= 10,494 c.f., based upon an underlying
hydrologic soil group C. Recharge required to the north is (692,105x0.25/12)= 14,419 c.f.

DEP’s “Static” method of evaluating recharge was used for this project.
Storage provided in basin 10P-DB1(West), up to the elevation 276.36 of the lowest orifice is 10,721c.f.
Storage provided in basin 30P-DB2(North), up to the elevation 320.34 of the lowest orifice is 14,623c.f.

The drawdown time for each of the two basins are calculated using the formula;
T @rawdown) = RV/K(bottom Area) ; Rv in this case is the storage provided, k is Rawl’s rate for “C” soil.

T(West) = 10,721/((0.27/12)(28,622)) = 16.65 hours
T(North 30P) = 14,623/((0.27/12)(26,203))=24.80 hours

This project meets Standard 3 requirements.
Standard 4. TSS Removal of 80% or greater.

Contech Stormwater Management Structures have been added to the design using the required 1-inch of
runoff for the design. The results range from 87.6% to 89.7% TSS removal.

The forebays for the infiltration/detention basins were designed using 0.1-inches of runoff since we meet the
greater than 80% TSS removal with the Contech structures.

Three forebays were designed to meet the pretreatment criteria for infiltration basins.

Basin 10P Forebay: 140,960 s.f. of pavement, Required volume=140,960 x 0.1”/12=1,175c.f.
Volume provided = 4,172c.f. ok!

Basin 30P;

Northeast Forebay: 241,279 s.f. of pavement, Required volume=241,279x 0.1”/12= 2,011c.f.
Volume provided = 3,839 c.f. ok!

Northwest Forebay: 105,720s.f. of pavement, Required volume=105,720 x 0.1”/12= 881 c.f.
Volume provided = 2,880 c.f. ok!

This project meets Standard 4 requirements.
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Standard 5. The proposed development will not generate higher potential pollutant loads, and therefore will
not require additional BMP practices.

Standard 6. The proposed work is not within an Outstanding Resource Water. The 1.0-inch rule was used to
calculate the water quality volume for the structural BMP’s..

Standard 7. Not applicable.

Standard 8. Erosion and sediment control measures are proposed during construction. They include first the
installation of an erosion control barrier and catch basin protection prior to construction. Construction period
pollution prevention and erosion and sedimentation control plans were previously submitted under the
previous amendment and remain the same.

Standard 9. An operation and maintenance plan will be submitted for approval.

Standard 10. An Illicit Discharge Compliance Statement will be submitted and included with the pollution
prevention plan.
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Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return
key.

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

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

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

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

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

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

e Operation and Maintenance Plan required by Standard 9

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

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

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

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

Checklist for Stormwater Report

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

nature and Date

Checklist

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

X 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:

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

Minimizing disturbance to existing trees and shrubs

I W

LID Site Design Credit Requested:

[ ] Credit1

[ ] Credit2

[ ] Credit3

Use of “country drainage” versus curb and gutter conveyance and pipe
Bioretention Cells (includes Rain Gardens)

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

O Oo0Oododoaon

Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

X] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225



11

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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
[

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

[ X

[ X

0 O

Soil Analysis provided.

Required Recharge Volume calculation provided.

Required Recharge volume reduced through use of the LID site Design Credits.

Sizing the infiltration, BMPs is based on the following method: Check the method used.

X static [] Simple Dynamic [] Dynamic Field?

Runoff from all impervious areas at the site discharging to the infiltration BMP.

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to

generate the required recharge volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[] Site is comprised solely of C and D soils and/or bedrock at the land surface
[ ] M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

[] Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)
Standard 3: Recharge (continued)

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

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

Standard 4: Water Quality

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

e Good housekeeping practices;

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

e Vehicle washing controls;

e Requirements for routine inspections and maintenance of stormwater BMPs;

e Spill prevention and response plans;

e Provisions for maintenance of lawns, gardens, and other landscaped areas;

¢ Requirements for storage and use of fertilizers, herbicides, and pesticides;

e Pet waste management provisions;

e Provisions for operation and management of septic systems;

e Provisions for solid waste management;

e Snow disposal and plowing plans relative to Wetland Resource Areas;

e Winter Road Salt and/or Sand Use and Storage restrictions;

e Street sweeping schedules;

e Provisions for prevention of illicit discharges to the stormwater management system;

e 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;

e Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;

e List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

[] A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

[] Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:
[] is within the Zone 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)
[] involves runoff from land uses with higher potential pollutant loads.

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

X] Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if

applicable, the 44% TSS removal pretreatment requirement, are provided.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
X The BMP is sized (and calculations provided) based on:

XI The %" or 1” Water Quality Volume or

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

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 (LUHPPLS)

[ ] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

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

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

[

All exposure has been eliminated.

[

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

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

Standard 6: Critical Areas

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

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

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

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

Limited Project

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

Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

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

Bike Path and/or Foot Path

0O 0O d od

[ ] Redevelopment Project

[ ] Redevelopment portion of mix of new and redevelopment.

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

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

[] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

[] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

[ ] The project is not covered by a NPDES Construction General Permit.

[ ] The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

X] The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

X] The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

X Name of the stormwater management system owners;

Party responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;

Description and delineation of public safety features;

K X X X KX

Estimated operation and maintenance budget; and

X] Operation and Maintenance Log Form.

[] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

] A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

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

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

] An lllicit 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.
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3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 1

Summary for Subcatchment 1S: PreDeveloped

Runoff = 11.8 cfs @ 13.46 hrs, Volume= 170,388 cf, Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description
2,540,256 70 Woods, Good, HSG C
2,540,256 100.00% Pervious Area

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

21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
22.8 483 0.0200 0.35 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
20.8 623 0.0400 0.50 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
32.8 1,254 0.0650 0.64 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

97.9 2,410 Total
Summary for Subcatchment 2S: PreDeveloped

Runoff = 10.5cfs @ 13.15 hrs, Volume= 132,142 cf, Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description
1,970,057 70 Woods, Good, HSG C

1,970,057 100.00% Pervious Area
3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 2

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

21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
25.8 387 0.0100 0.25 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
6.2 196 0.0440 0.52 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
25.8 1,142 0.0870 0.74 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

79.3 1,775 Total
Summary for Subcatchment 3S: Total PreDeveloped North

Runoff = 10.9cfs @ 13.46 hrs, Volume= 156,676 cf, Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description

2,335,823 70 Woods, Good, HSG C

2,335,823 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
27.6 641 0.0240 0.39 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
46.2 1,713 0.0610 0.62 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

1.6 267 0.0600 2.71 14.43 Parabolic Channel,
W=8.00' D=1.00" Area=5.3 sf Perim=8.3'
n=0.100 Earth, dense brush, high stage

96.9 2,671 Total
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3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 8S: EAST SIDE DRIVE

Runoff = 25cfs @ 12.26 hrs, Volume= 12,374 cf, Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description

140,049 74  >75% Grass cover, Good, HSG C
6,776 70 Woods, Good, HSG C

146,825 74  Weighted Average

146,825 100.00% Pervious Area

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

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.9 937 0.0230 2.27 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

1.6 703 0.0450 7.48 37.40 Trap/Vee/Rect Channel Flow,
Bot.W=2.00' D=1.00' Z=3.0 "/ Top.W=8.00"
n=0.030 Earth, grassed & winding

16.7 1,690 Total
Summary for Subcatchment 9S: WEST SIDE DRIVE

Runoff = 1.8cfs @ 12.26 hrs, Volume= 8,984 cf, Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description
106,603 74 >75% Grass cover, Good, HSG C

106,603 100.00% Pervious Area
3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 4

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

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.9 937 0.0230 2.27 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14 638 0.0450 7.48 37.40 Trap/Vee/Rect Channel Flow,
Bot.W=2.00' D=1.00' Z=3.0"/'" Top.W=8.00"
n=0.030 Earth, grassed & winding

16.5 1,625 Total
Summary for Subcatchment 10S: 555 HALF ROOF

Runoff = 16.3cfs @ 12.15 hrs, Volume= 67,092 cf, Depth= 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description
275,000 98 Roofs, HSG C

275,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.4 Direct Entry,

Summary for Subcatchment 11S: 555 SW

Runoff = 8.4 cfs @ 12.28 hrs, Volume= 42,700 cf, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"
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3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 5

Area (sf) CN __ Description
90,464 74  >75% Grass cover, Good, HSG C
160,091 98 Paved parking, HSG C
250,555 89 Weighted Average
90,464 36.11% Pervious Area
160,091 63.89% Impervious Area

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

104 50 0.0110 0.08 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
3.2 140 0.0110 0.73 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
2.3 296 0.0110 213 Shallow Concentrated Flow,

Paved Kv=20.3 fps

3.2 1,467 0.0170 7.75 13.70 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

19.1 1,953 Total
Summary for Subcatchment 12S: Road
Runoff = 0.7cfs @ 12.15 hrs, Volume= 2,434 cf, Depth= 2.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description
9,362 98 Paved parking, HSG C
3,789 74 >75% Grass cover, Good, HSG C
13,151 91 Weighted Average

3,789 28.81% Pervious Area

9,362 71.19% Impervious Area
3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 6

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
7.4 44 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.5 122 0.0440 4.26 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 100 0.0400 9.07 7.13 Pipe Channel, RCP_Round 12"
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

8.1 266 Total
Summary for Subcatchment 13S: Undeveloped

Runoff = 3.8cfs@ 13.07 hrs, Volume= 44,009 cf, Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description

496,005 70 Woods, Good, HSG C

122,277 74 >75% Grass cover, Good, HSG C
618,282 71  Weighted Average

618,282 100.00% Pervious Area

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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3780 STORMWATER-(5-31-22)
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC
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NRCC 24-hr D 2-Year D Rainfall=3.16"

Page 7

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
20.8 599 0.0370 0.48 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
12.5 350 0.0350 0.47 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
3.1 163 0.1200 0.87 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
22.7 737 0.0470 0.54 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
714 1,899 Total
Summary for Subcatchment 14S: Undeveloped
Runoff = 6.4 cfs @ 12.35 hrs, Volume= 38,243 cf, Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN __ Description

178,452 70 Woods, Good, HSG C

300,921 74 >75% Grass cover, Good, HSG C
479,373 73  Weighted Average

479,373 100.00% Pervious Area

3780 STORMWATER-(5-31-22)
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC

NRCC 24-hr D 2-Year D Rainfall=3.16"

Page 8

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
14.3 50 0.0050 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.6 275 0.0370 2.89 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.4 225 0.2000 1.12 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
1.0 239 0.0650 3.82 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.1 357 0.0160 1.90 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
234 1,146 Total
Summary for Subcatchment 15S: Road
Runoff = 1.7cfs @ 12.13 hrs, Volume= 5,659 cf, Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description
20,008 98 Paved parking, HSG C
16,125 74 >75% Grass cover, Good, HSG C
36,133 87 Weighted Average
16,125 44.63% Pervious Area
20,008 55.37% Impervious Area

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
43 16 0.0100 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.5 132 0.0460 4.35 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.3 110 0.0200 6.42 5.04 Pipe Channel, RCP_Round 12"
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013
5.1 258 Total, Increased to minimum Tc = 6.0 min
Summary for Subcatchment 16S: Road
Runoff = 1.4 cfs @ 12.13 hrs, Volume= 4,803 cf, Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN__ Description
18,005 92 Paved roads w/open ditches, 50% imp, HSG C
2,688 98 Paved parking, HSG C
9,970 74 >75% Grass cover, Good, HSG C
30,663 87 Weighted Average
18,973 61.87% Pervious Area
11,691 38.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

NRCC 24-hr D 2-Year D Rainfall=3.16"

3780 STORMWATER-(5-31-22)

Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC
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Summary for Subcatchment 17S: 465 SITE SOUTH

Runoff = 1.6cfs @ 12.25 hrs, Volume= 7,445 cf, Depth= 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN__ Description
21,889 74  >75% Grass cover, Good, HSG C
25,644 98 Unconnected pavement, HSG C
47,533 87 Weighted Average
21,889 46.05% Pervious Area
25,644 53.95% Impervious Area
25,644 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.7 38 0.0100 0.07 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
8.1 694 0.0050 1.44 Shallow Concentrated Flow,
Paved Kv=20.3 fps
16.8 732 Total
Summary for Subcatchment 18S: Road
Runoff = 1.2cfs @ 12.13 hrs, Volume= 4,226 cf, Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN __ Description
21,926 92 Paved roads w/open ditches, 50% imp, HSG C
10,963 50.00% Pervious Area
10,963 50.00% Impervious Area

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment 19S: 465 SITE NORTH
Runoff = 19cfs @ 12.16 hrs, Volume= 6,881 cf, Depth= 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description

25,932 74 >75% Grass cover, Good, HSG C
21,980 98 Paved parking, HSG C

47,912 85 Weighted Average

25,932 54.12% Pervious Area
21,980 45.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11 45 0.0050 0.67 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
7.6 658 0.0050 1.44 Shallow Concentrated Flow,
Paved Kv=20.3 fps
8.7 703 Total
Summary for Subcatchment 20S: Undeveloped
Runoff = 12.3cfs @ 12.94 hrs, Volume= 137,493 cf, Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

22

3780 STORMWATER-(5-31-22)

Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC
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Area (sf) CN __ Description

1,809,628 70  Woods, Good, HSG C

240,208 74 >75% Grass cover, Good, HSG C

2,049,836 70 Weighted Average

2,049,836 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
121 50 0.0210 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
13.2 293 0.0220 0.37 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
11.6 322 0.0340 0.46 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
27.3 1,193 0.0850 0.73 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
64.2 1,858 Total
Summary for Subcatchment 21S: DB1
Runoff = 40cfs @ 12.14 hrs, Volume= 13,686 cf, Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description

162,392 74 >75% Grass cover, Good, HSG C

162,392 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)

(feet) (ft/ft)  (ft/sec) (cfs)

6.0

Direct Entry,

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 22S: 465 SITE ROOF

Runoff = 6.3cfs @ 12.17 hrs, Volume= 27,229 cf, Depth= 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description

57,453 98 Roofs, HSG C

54,155 98 Roofs, HSG C
111,608 98 Weighted Average
111,608 100.00% Impervious Area

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

10.0 Direct Entry,

Summary for Subcatchment 23S: 555 HALF ROOF

Runoff = 174 cfs @ 12.14 hrs, Volume= 67,092 cf, Depth= 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description
275,000 98 Roofs, HSG C

275,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

0.7 483 0.0270 11.83 37.17 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'

23

n=0.013
6.7 483 Total
3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 14

Summary for Subcatchment 24S: LOT3 NORTH

Runoff = 251 cfs@ 12.23 hrs, Volume= 113,499 cf, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN _ Description

248,887 74  >75% Grass cover, Good, HSG C
417,105 98 Paved parking, HSG C

665,992 89 Weighted Average

248,887 37.37% Pervious Area

417,105 62.63% Impervious Area

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

55 50 0.0540 0.15 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"
4.8 200 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps
15 184 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

3.0 1,300 0.0100 7.20 22.62 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013

14.8 1,734 Total
Summary for Subcatchment 25S: DB2
Runoff = 51cfs@ 12.18 hrs, Volume= 20,794 cf, Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"
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Area (sf) CN __ Description
246,734 74 >75% Grass cover, Good, HSG C
246,734 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 50 0.0600 0.16 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
3.5 660 0.0450 3.18 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
15 119 0.0080 1.34 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
10.3 829 Total
Summary for Subcatchment 26S: UNDEVELOPED
Runoff = 58cfs @ 13.48 hrs, Volume= 84,556 cf, Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 2-Year D Rainfall=3.16"

Area (sf) CN  Description
1,184,876 70 Woods, Good, HSG C
75,742 74 >75% Grass cover, Good, HSG C
1,260,618 70 Weighted Average
1,260,618 100.00% Pervious Area

3780 STORMWATER-(5-31-22)
Prepared by Engineering Design Consultants, Inc.
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
29.6 1,022 0.0530 0.58 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
20.6 586 0.0360 0.47 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
36.1 1,210 0.0500 0.56 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
98.6 2,868 Total
Summary for Reach 11R: Culvert
Inflow Area = 640,208 sf, 1.71% Impervious, Inflow Depth = 0.90" for 2-Year D event
Inflow = 3.9cfs @ 13.07 hrs, Volume= 48,234 cf
Outflow = 3.9cfs @ 13.07 hrs, Volume= 48,234 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.54 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.47 fps, Avg. Travel Time= 0.6 min

Peak Storage= 55 cf @ 13.07 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 3.00" Flow Area= 8.7 sf, Capacity=63.1 cfs

2.00" x 3.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value= 0.3 "/ Top Width= 3.80'

Length=50.0' Slope=0.0200 /'

Inlet Invert= 280.00', Outlet Invert=279.00'

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772

- (508)480-0225




25

3780 STORMWATER-(5-31-22)
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC

NRCC 24-hr D 2-Year D Rainfall=3.16"

Page 17

Summary for Pond 9P: CULVERT

Inflow Area = 106,603 sf, 0.00% Impervious, Inflow Depth = 1.01" for 2-Year D event
Inflow = 1.8cfs @ 12.26 hrs, Volume= 8,984 cf

Outflow = 1.8cfs @ 12.29 hrs, Volume= 8,856 cf, Atten=2%, Lag= 1.8 min
Primary = 1.8cfs@ 12.29 hrs, Volume= 8,856 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
Peak Elev=294.61' @ 12.29 hrs Surf.Area= 524 sf Storage= 403 cf

Plug-Flow detention time= 17.4 min calculated for 8,853 cf (99% of inflow)
Center-of-Mass det. time= 9.6 min ( 915.3 - 905.6 )

Volume Invert Avail.Storage Storage Description
#1 293.00' 4,006 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
293.00 0 0.0 0 0 0
294.00 385 92.0 128 128 675
296.00 925 120.0 1,271 1,400 1,193
298.00 1,723 157.0 2,607 4,006 2,054
Device Routing Invert Outlet Devices
#1  Primary 294.00' 18.0" Round Culvert L=75.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 294.00' / 293.00' S=0.0133'/" Cc=0.900 n=0.013, Flow Area= 1.77 sf

Primary OutFlow Max=1.8 cfs @ 12.29 hrs HW=294.61' (Free Discharge)
1=Culvert (Inlet Controls 1.8 cfs @ 2.65 fps)

Summary for Pond 10P: DB1
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Inflow Area = 1,677,085 sf, 37.19% Impervious, Inflow Depth = 1.65" for 2-Year D event
Inflow = 422 cfs @ 12.21 hrs, Volume= 230,604 cf

Outflow = 4.7 cfs @ 13.88 hrs, Volume= 230,586 cf, Atten=89%, Lag= 100.0 min
Discarded = 0.4 cfs @ 13.88 hrs, Volume= 33,161 cf

Primary = 43cfs @ 13.88 hrs, Volume= 197,425 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 2
Peak Elev= 278.87' @ 13.88 hrs Surf.Area= 66,258 sf Storage= 108,049 cf

Plug-Flow detention time= 362.7 min calculated for 230,529 cf (100% of inflow)
Center-of-Mass det. time= 363.6 min ( 1,200.4 - 836.9 )

Volume Invert Avail.Storage Storage Description
#1 275.00' 603,909 cf Custom Stage Data (Irregular)Listed below (Recalc)
#2 273.00' 138 cf 4.00'D x 11.00'H Vertical Cone/Cylinder

604,047 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

275.00 100 40.0 0 0 100
276.00 13,700 600.0 4,990 4,990 28,622
277.00 27,095 820.0 20,021 25,011 53,492
278.00 44,050 1,020.0 35,231 60,242 82,791
279.00 69,900 1,580.0 56,480 116,721 198,664
280.00 87,050 1,610.0 78,318 195,040 206,444
282.00 103,500 1,725.0 190,313 385,353 237,146
284.00 115,160  1,730.0 218,556 603,909 240,864

Device Routing Invert Outlet Devices
#1  Primary 273.34' 24.0" Round Culvert L=90.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 273.34' / 266.30' S=0.0782'/' Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 3.14 sf

#2  Device 1 276.36" 6.0" Vert. Orifice/Grate X 3.00 C= 0.600

#3  Device 1 278.80' 0.7'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#4  Device 1 281.40' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#5  Primary 283.50' 6.0'long x 10.0' breadth Emergency Spillway

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
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Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#6  Discarded 273.00' 0.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.4 cfs @ 13.88 hrs HW=278.87' (Free Discharge)
*6=Exfiltration (Exfiltration Controls 0.4 cfs)

rimary OutFlow Max=4.3 cfs @ 13.88 hrs HW=278.87' (Free Discharge)
=Culvert (Passes 4.3 cfs of 32.2 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 4.3 cfs @ 7.24 fps)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.0 cfs @ 0.87 fps)
=Orifice/Grate ( Controls 0.0 cfs)
5=Emergency Spillway ( Controls 0.0 cfs)

Summary for Pond 12P: CULV 30

Inflow Area = 527,285 sf, 4.17% Impervious, Inflow Depth = 1.03" for 2-Year D event
Inflow = 7.1cfs @ 12.33 hrs, Volume= 45,124 cf

Outflow = 71cfs@ 12.35hrs, Volume= 45,125 cf, Atten=1%, Lag= 1.1 min
Discarded = 0.0cfs @ 12.35 hrs, Volume= 365 cf

Primary = 71cfs@ 12.35 hrs, Volume= 44,760 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 6
Peak Elev=281.07' @ 12.35 hrs Surf.Area= 824 sf Storage= 868 cf

Plug-Flow detention time= 6.9 min calculated for 45,114 cf (100% of inflow)
Center-of-Mass det. time= 7.1 min ( 913.6 - 906.5 )

Volume Invert Avail.Storage Storage Description
#1 279.50' 8,119 c¢f Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (cubic-feet) (cubic-feet) (sg-ft)
279.50 0 0 0 0
280.00 610 102 102 610
282.00 1,035 1,626 1,728 1,081
284.00 1,570 2,586 4,315 1,673
286.00 2,255 3,804 8,119 2,425
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Device Routing Invert Outlet Devices
#1  Primary 280.00' 30.0" Round Culvert L=129.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 280.00' / 278.00' S=0.0155"" Cc=0.900 n=0.013, Flow Area= 4.91 sf
#2  Discarded 279.50' 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.0 cfs @ 12.35 hrs HW=281.07" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=7.1 cfs @ 12.35 hrs HW=281.07" (Free Discharge)
1=Culvert (Inlet Controls 7.1 cfs @ 3.53 fps)

Summary for Pond 13P: CULV 12A

Inflow Area = 421,825 sf, 65.19% Impervious, Inflow Depth = 2.26" for 2-Year D event
Inflow = 18.1cfs @ 12.16 hrs, Volume= 79,465 cf

Outflow = 16.5cfs @ 12.19 hrs, Volume= 79,466 cf, Atten=9%, Lag= 2.3 min
Primary = 16.5cfs @ 12.19 hrs, Volume= 79,466 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 6
Peak Elev=292.75' @ 12.19 hrs Surf.Area= 2,558 sf Storage= 2,661 cf

Plug-Flow detention time= 2.2 min calculated for 79,446 cf (100% of inflow)
Center-of-Mass det. time= 2.2 min ( 787.4 - 785.2)

Volume Invert Avail.Storage Storage Description
#1 291.00' 28,701 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
291.00 100 40.0 0 0 100
292.00 2,142 200.0 902 902 3,158
294.00 3,334 230.0 5,432 6,334 4,271
296.00 4,670 270.0 7,967 14,300 5,939
298.00 6,352 323.0 10,979 25,279 8,510
298.50 7,345 340.0 3,421 28,701 9,422
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Device Routing Invert Outlet Devices

#1  Primary 291.00'

30.0" Round Culvert L=120.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 291.00' / 286.20'

S=0.0400"'" Cc=0.900 n=0.013, Flow Area=4.91 sf

Primary OutFlow Max=16.4 cfs @ 12.19 hrs HW=292.74' (Free Discharge)

1=Culvert (Inlet Controls 16.4 cfs @ 4.49 fps)

Summary for Pond 22P: INF

Inflow Area = 111,608 sf,100.00% Impervious, Inflow Depth = 2.93" for 2-Year D event
Inflow = 6.3cfs @ 12.17 hrs, Volume= 27,229 cf

Outflow = 55cfs @ 12.22 hrs, Volume= 27,229 cf, Atten= 12%, Lag=2.9 min
Discarded = 0.0cfs @ 12.22 hrs, Volume= 1,630 cf

Primary = 55cfs @ 12.22 hrs, Volume= 25,599 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 4
Peak Elev=287.18' @ 12.22 hrs Surf.Area= 2,044 sf Storage= 2,422 cf

Plug-Flow detention time= 43.1 min calculated for 27,222 cf (100% of inflow)
Center-of-Mass det. time= 43.3 min ( 807.8 - 764.5)

Volume Invert Avail.Storage  Storage Description
#1A 285.50' 1,589 cf 28.00'W x 73.00'L x 3.21'H Field A
6,558 cf Overall - 2,587 cf Embedded = 3,971 cf x 40.0% Voids
#2A 286.00' 2,587 cf Cultec R-280HD x 60 Inside #1
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 6 rows
4,175 cf  Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Primary 286.00' 18.0" Round Culvert L=20.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 286.00' / 285.14' S=0.0430 /" Cc=0.900 n=0.013, Flow Area= 1.77 sf
#2  Discarded 285.50' 0.270 in/hr Exfiltration over Wetted area

27

3780 STORMWATER-(5-31-22) NRCC 24-hr D 2-Year D Rainfall=3.16"

Prepared by Engineering Design Consultants, Inc.

HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 22

iscarded OutFlow Max=0.0 cfs @ 12.22 hrs HW=287.17"
2=Exfiltration (Exfiltration Controls 0.0 cfs)

(Free Discharge)

Primary OutFlow Max=5.4 cfs @ 12.22 hrs HW=287.17" (Free Discharge)
1=Culvert (Inlet Controls 5.4 cfs @ 3.68 fps)

Summary for Pond 30P: DB2

Inflow Area = 1,187,726 sf, 58.27% Impervious, Inflow Depth = 2.03" for 2-Year D event
Inflow = 43.0cfs@ 12.17 hrs, Volume= 201,384 cf

Outflow = 49cfs @ 13.44 hrs, Volume= 201,385 cf, Atten=89%, Lag= 76.4 min
Discarded = 0.3cfs@ 13.44 hrs, Volume= 36,218 cf

Primary = 4.6cfs @ 13.44 hrs, Volume= 165,167 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt=0.03 hrs / 4
Peak Elev= 322.86' @ 13.44 hrs Surf.Area= 48,554 sf Storage= 100,894 cf

Plug-Flow detention time= 449.2 min calculated for 201,334 cf (100% of inflow)
Center-of-Mass det. time= 450.1 min ( 1,269.3 - 819.1)

Volume Invert Avail.Storage Storage Description
#1 319.00' 329,237 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (%) (cubic-feet) (cubic-feet) (sa-ft)
319.00 400 80.0 0.0 0 0 400
320.00 19,450 575.0 100.0 7,546 7,546 26,203
321.00 28,075 685.0 100.0 23,631 31,177 37,250
322.00 37,630 790.0 100.0 32,736 63,913 49,597
323.00 50,456 930.0 100.0 43,887 107,800 68,779
324.00 69,750 1,090.0 100.0 59,843 167,643 94,518
325.00 76,570 1,130.0 100.0 73,133 240,777 101,671
326.00 100,910 1,570.0 100.0 88,461 329,237 196,219
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Device Routing Invert Outlet Devices

#1  Primary 319.00' 24.0" Round Culvert L=70.0' RCP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 319.00' / 315.50' S=0.0500 ' Cc=0.900 n=0.013, Flow Area= 3.14 sf

#2  Device 1 320.34' 10.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 322.50" 20.0 deg x 1.0' long Sharp-Crested Vee/Trap Weir Cv=2.69 (C= 3.36)

#4  Device 1 324.90" 24.0" x 24.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#5  Primary 325.50" 10.0"long x 10.0' breadth Broad-Crested Rectangular Weir X 0.00

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
#6  Discarded 319.00" 0.270 in/hr Exfiltration over Surface area

giscarded OutFlow Max=0.3 cfs @ 13.44 hrs HW=322.86" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.3 cfs)

Primary OutFlow Max=4.6 cfs @ 13.44 hrs HW=322.86" (Free Discharge)
=Culvert (Passes 4.6 cfs of 25.6 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 3.8 cfs @ 6.98 fps)
3=Sharp-Crested Vee/Trap Weir (Weir Controls 0.8 cfs @ 1.99 fps)
=Orifice/Grate ( Controls 0.0 cfs)
5=Broad-Crested Rectangular Weir ( Controls 0.0 cfs)

Summary for Link 1L: Total PreDeveloped West

Inflow Area = 4,510,313 sf, 0.00% Impervious, Inflow Depth = 0.80" for 2-Year D event
Inflow = 21.8cfs @ 13.33 hrs, Volume= 302,530 cf
Primary = 21.8cfs @ 13.33 hrs, Volume= 302,530 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

Summary for Link 10L: PostDeveloped

Inflow Area = 2,347,956 sf, 27.53% Impervious, Inflow Depth = 1.28" for 2-Year D event
Inflow = 8.3cfs @ 13.07 hrs, Volume= 250,462 cf
Primary = 8.3cfs @ 13.07 hrs, Volume= 250,462 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
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Summary for Link 11L: Total Post Developed West

Inflow Area = 4,397,792 sf, 14.70% Impervious, Inflow Depth = 1.06" for 2-Year D event
Inflow = 20.5cfs @ 12.97 hrs, Volume= 387,955 cf
Primary = 20.5cfs @ 12.97 hrs, Volume= 387,955 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

Summary for Link 12L: Total Post-Developed North

Inflow Area = 2,448,344 sf, 28.27% Impervious, Inflow Depth = 1.22" for 2-Year D event
Inflow = 10.4 cfs @ 13.47 hrs, Volume= 249,723 cf
Primary = 10.4 cfs @ 13.47 hrs, Volume= 249,723 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
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Summary for Subcatchment 1S: PreDeveloped

Runoff = 30.4 cfs @ 13.38 hrs, Volume= 395,317 cf, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description
2,540,256 70 Woods, Good, HSG C
2,540,256 100.00% Pervious Area

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

21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
22.8 483 0.0200 0.35 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
20.8 623 0.0400 0.50 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
32.8 1,254 0.0650 0.64 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

97.9 2,410 Total
Summary for Subcatchment 2S: PreDeveloped

Runoff = 269cfs@ 13.13 hrs, Volume= 306,582 cf, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description
1,970,057 70 Woods, Good, HSG C
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
25.8 387 0.0100 0.25 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
6.2 196 0.0440 0.52 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
25.8 1,142 0.0870 0.74 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

79.3 1,775 Total
Summary for Subcatchment 3S: Total PreDeveloped North

Runoff = 279cfs @ 13.35 hrs, Volume= 363,503 cf, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description

2,335,823 70 Woods, Good, HSG C

2,335,823 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
27.6 641 0.0240 0.39 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
46.2 1,713 0.0610 0.62 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

1.6 267 0.0600 2.71 14.43 Parabolic Channel,
W=8.00' D=1.00" Area=5.3 sf Perim=8.3'
n=0.100 Earth, dense brush, high stage

96.9 2,671 Total
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Summary for Subcatchment 8S: EAST SIDE DRIVE

Runoff = 5.6cfs @ 12.25 hrs, Volume= 26,700 cf, Depth= 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description

140,049 74  >75% Grass cover, Good, HSG C
6,776 70 Woods, Good, HSG C

146,825 74  Weighted Average

146,825 100.00% Pervious Area

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

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.9 937 0.0230 2.27 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

1.6 703 0.0450 7.48 37.40 Trap/Vee/Rect Channel Flow,
Bot.W=2.00' D=1.00' Z=3.0 "/ Top.W=8.00"
n=0.030 Earth, grassed & winding

16.7 1,690 Total
Summary for Subcatchment 9S: WEST SIDE DRIVE

Runoff = 41cfs @ 12.25 hrs, Volume= 19,386 cf, Depth= 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description
106,603 74 >75% Grass cover, Good, HSG C
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.9 937 0.0230 2.27 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14 638 0.0450 7.48 37.40 Trap/Vee/Rect Channel Flow,
Bot.W=2.00' D=1.00' Z=3.0"/'" Top.W=8.00"
n=0.030 Earth, grassed & winding

16.5 1,625 Total
Summary for Subcatchment 10S: 555 HALF ROOF

Runoff = 24.8cfs @ 12.15 hrs, Volume= 103,894 cf, Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description
275,000 98 Roofs, HSG C

275,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.4 Direct Entry,

Summary for Subcatchment 11S: 555 SW

Runoff = 143 cfs @ 12.27 hrs, Volume= 74,167 cf, Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"
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Area (sf) CN __ Description

90,464 74  >75% Grass cover, Good, HSG C
160,091 98 Paved parking, HSG C

250,555 89 Weighted Average
90,464 36.11% Pervious Area
160,091 63.89% Impervious Area

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

104 50 0.0110 0.08 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
3.2 140 0.0110 0.73 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
2.3 296 0.0110 213 Shallow Concentrated Flow,

Paved Kv=20.3 fps

3.2 1,467 0.0170 7.75 13.70 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

19.1 1,953 Total
Summary for Subcatchment 12S: Road
Runoff = 1.1cfs @ 12.15 hrs, Volume= 4,120 cf, Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description

9,362 98 Paved parking, HSG C
3,789 74 >75% Grass cover, Good, HSG C

13,151 91 Weighted Average
3,789 28.81% Pervious Area
9,362 71.19% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

7.4 44 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.5 122 0.0440 4.26 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 100 0.0400 9.07 7.13 Pipe Channel, RCP_Round 12"
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

8.1 266 Total
Summary for Subcatchment 13S: Undeveloped

Runoff = 9.4 cfs@ 12.99 hrs, Volume= 100,174 cf, Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description

496,005 70  Woods, Good, HSG C
122,277 74 >75% Grass cover, Good, HSG C

618,282 71  Weighted Average
618,282 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
20.8 599 0.0370 0.48 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
12.5 350 0.0350 0.47 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
3.1 163 0.1200 0.87 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
22.7 737 0.0470 0.54 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

714 1,899 Total
Summary for Subcatchment 14S: Undeveloped

Runoff = 149 cfs @ 12.34 hrs, Volume= 83,954 cf, Depth= 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN __ Description
178,452 70 Woods, Good, HSG C
300,921 74 >75% Grass cover, Good, HSG C

479,373 73  Weighted Average

479,373 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

14.3 50 0.0050 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.6 275 0.0370 2.89 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.4 225 0.2000 1.12 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
1.0 239 0.0650 3.82 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.1 357 0.0160 1.90 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

234 1,146 Total
Summary for Subcatchment 15S: Road

Runoff = 3.0cfs @ 12.13 hrs, Volume= 10,091 cf, Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description
20,008 98 Paved parking, HSG C
16,125 74 >75% Grass cover, Good, HSG C
36,133 87 Weighted Average
16,125 44.63% Pervious Area
20,008 55.37% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
43 16 0.0100 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.5 132 0.0460 4.35 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.3 110 0.0200 6.42 5.04 Pipe Channel, RCP_Round 12"
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013
5.1 258 Total, Increased to minimum Tc = 6.0 min
Summary for Subcatchment 16S: Road
Runoff = 25cfs @ 12.13 hrs, Volume= 8,563 cf, Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN__ Description
18,005 92 Paved roads w/open ditches, 50% imp, HSG C
2,688 98 Paved parking, HSG C
9,970 74 >75% Grass cover, Good, HSG C
30,663 87 Weighted Average
18,973 61.87% Pervious Area
11,691 38.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

NRCC 24-hr D 10-Year D Rainfall=4.77"
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Summary for Subcatchment 17S: 465 SITE SOUTH

Runoff = 2.8cfs @ 12.25 hrs, Volume= 13,274 cf, Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN__ Description
21,889 74  >75% Grass cover, Good, HSG C
25,644 98 Unconnected pavement, HSG C
47,533 87 Weighted Average
21,889 46.05% Pervious Area
25,644 53.95% Impervious Area
25,644 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.7 38 0.0100 0.07 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
8.1 694 0.0050 1.44 Shallow Concentrated Flow,
Paved Kv=20.3 fps
16.8 732 Total
Summary for Subcatchment 18S: Road
Runoff = 2.0cfs @ 12.13 hrs, Volume= 7,062 cf, Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN __ Description
21,926 92 Paved roads w/open ditches, 50% imp, HSG C
10,963 50.00% Pervious Area
10,963 50.00% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment 19S: 465 SITE NORTH
Runoff = 3.4cfs@ 12.16 hrs, Volume= 12,601 cf, Depth= 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description

25,932 74 >75% Grass cover, Good, HSG C
21,980 98 Paved parking, HSG C

47,912 85 Weighted Average

25,932 54.12% Pervious Area
21,980 45.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11 45 0.0050 0.67 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
7.6 658 0.0050 1.44 Shallow Concentrated Flow,
Paved Kv=20.3 fps
8.7 703 Total
Summary for Subcatchment 20S: Undeveloped
Runoff = 31.8cfs @ 12.90 hrs, Volume= 318,998 cf, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"
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Area (sf) CN __ Description

1,809,628 70  Woods, Good, HSG C

240,208 74 >75% Grass cover, Good, HSG C

2,049,836 70 Weighted Average

2,049,836 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
121 50 0.0210 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
13.2 293 0.0220 0.37 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
11.6 322 0.0340 0.46 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
27.3 1,193 0.0850 0.73 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
64.2 1,858 Total
Summary for Subcatchment 21S: DB1
Runoff = 9.0cfs @ 12.13 hrs, Volume= 29,531 cf, Depth= 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description

162,392 74 >75% Grass cover, Good, HSG C

162,392 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)

(feet) (ft/ft)  (ft/sec) (cfs)

6.0

Direct Entry,
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Summary for Subcatchment 22S: 465 SITE ROOF

Runoff = 9.5cfs @ 12.17 hrs, Volume= 42,165 cf, Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description

57,453 98 Roofs, HSG C

54,155 98 Roofs, HSG C
111,608 98 Weighted Average
111,608 100.00% Impervious Area

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

10.0 Direct Entry,

Summary for Subcatchment 23S: 555 HALF ROOF

Runoff = 26.3cfs @ 12.13 hrs, Volume= 103,894 cf, Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description
275,000 98 Roofs, HSG C

275,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

0.7 483 0.0270 11.83 37.17 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'

35

n=0.013
6.7 483 Total
3780 STORMWATER-(5-31-22) NRCC 24-hr D 10-Year D Rainfall=4.77"
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Summary for Subcatchment 24S: LOT3 NORTH

Runoff = 428 cfs @ 12.22 hrs, Volume= 197,140 cf, Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN _ Description

248,887 74  >75% Grass cover, Good, HSG C
417,105 98 Paved parking, HSG C

665,992 89 Weighted Average

248,887 37.37% Pervious Area

417,105 62.63% Impervious Area

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

55 50 0.0540 0.15 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"
4.8 200 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps
15 184 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

3.0 1,300 0.0100 7.20 22.62 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013

148 1,734 Total
Summary for Subcatchment 25S: DB2
Runoff = 11.5cfs @ 12.18 hrs, Volume= 44,869 cf, Depth= 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"
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Area (sf) CN __ Description
246,734 74 >75% Grass cover, Good, HSG C
246,734 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 50 0.0600 0.16 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
3.5 660 0.0450 3.18 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
15 119 0.0080 1.34 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
10.3 829 Total
Summary for Subcatchment 26S: UNDEVELOPED
Runoff = 149 cfs @ 13.38 hrs, Volume= 196,179 cf, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 10-Year D Rainfall=4.77"

Area (sf) CN  Description
1,184,876 70 Woods, Good, HSG C
75,742 74 >75% Grass cover, Good, HSG C
1,260,618 70 Weighted Average
1,260,618 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
29.6 1,022 0.0530 0.58 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
20.6 586 0.0360 0.47 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
36.1 1,210 0.0500 0.56 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
98.6 2,868 Total
Summary for Reach 11R: Culvert
Inflow Area = 640,208 sf, 1.71% Impervious, Inflow Depth = 2.01" for 10-Year D event
Inflow = 9.6 cfs @ 12.98 hrs, Volume= 107,236 cf
Outflow = 9.6 cfs @ 12.97 hrs, Volume= 107,236 cf, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
Max. Velocity= 4.60 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.81 fps, Avg. Travel Time= 0.5 min

Peak Storage= 104 cf @ 12.97 hrs
Average Depth at Peak Storage= 0.91'
Bank-Full Depth= 3.00" Flow Area= 8.7 sf, Capacity=63.1 cfs

2.00" x 3.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value= 0.3 "/ Top Width= 3.80'

Length=50.0' Slope=0.0200 /'

Inlet Invert= 280.00', Outlet Invert=279.00'
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Summary for Pond 9P: CULVERT

Inflow Area = 106,603 sf, 0.00% Impervious, Inflow Depth = 2.18" for 10-Year D event
Inflow = 41cfs @ 12.25 hrs, Volume= 19,386 cf
Outflow = 40cfs @ 12.28 hrs, Volume= 19,257 cf, Atten=2%, Lag= 1.6 min
Primary = 40cfs @ 12.28 hrs, Volume= 19,257 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
Peak Elev=294.97' @ 12.28 hrs Surf.Area= 617 sf Storage= 609 cf

Plug-Flow detention time= 10.6 min calculated for 19,257 cf (99% of inflow)
Center-of-Mass det. time= 6.7 min ( 883.2 - 876.4 )

Volume Invert Avail.Storage Storage Description
#1 293.00' 4,006 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
293.00 0 0.0 0 0 0
294.00 385 92.0 128 128 675
296.00 925 120.0 1,271 1,400 1,193
298.00 1,723 157.0 2,607 4,006 2,054
Device Routing Invert Outlet Devices
#1  Primary 294.00' 18.0" Round Culvert L=75.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 294.00' / 293.00' S=0.0133'/" Cc=0.900 n=0.013, Flow Area= 1.77 sf

Primary OutFlow Max=4.0 cfs @ 12.28 hrs HW=294.97' (Free Discharge)
1=Culvert (Inlet Controls 4.0 cfs @ 3.35 fps)

Summary for Pond 10P: DB1
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Inflow Area = 1,677,085 sf, 37.19% Impervious, Inflow Depth = 2.99" for 10-Year D event
Inflow = 748 cfs @ 12.22 hrs, Volume= 417,687 cf

Outflow = 8.0cfs @ 13.95 hrs, Volume= 417,668 cf, Atten=89%, Lag= 103.5 min
Discarded = 0.5cfs @ 13.95 hrs, Volume= 46,429 cf

Primary = 7.4 cfs @ 13.95 hrs, Volume= 371,239 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 2
Peak Elev=280.09' @ 13.95 hrs Surf.Area= 87,792 sf Storage= 203,216 cf

Plug-Flow detention time= 393.3 min calculated for 417,564 cf (100% of inflow)
Center-of-Mass det. time= 394.2 min ( 1,218.8 - 824.5)

Volume Invert Avail.Storage Storage Description
#1 275.00' 603,909 cf Custom Stage Data (Irregular)Listed below (Recalc)
#2 273.00' 138 cf 4.00'D x 11.00'H Vertical Cone/Cylinder

604,047 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

275.00 100 40.0 0 0 100
276.00 13,700 600.0 4,990 4,990 28,622
277.00 27,095 820.0 20,021 25,011 53,492
278.00 44,050 1,020.0 35,231 60,242 82,791
279.00 69,900 1,580.0 56,480 116,721 198,664
280.00 87,050 1,610.0 78,318 195,040 206,444
282.00 103,500 1,725.0 190,313 385,353 237,146
284.00 115,160  1,730.0 218,556 603,909 240,864

Device Routing Invert Outlet Devices
#1  Primary 273.34' 24.0" Round Culvert L=90.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 273.34' / 266.30' S=0.0782'/' Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 3.14 sf

#2  Device 1 276.36" 6.0" Vert. Orifice/Grate X 3.00 C= 0.600

#3  Device 1 278.80' 0.7'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#4  Device 1 281.40' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#5  Primary 283.50' 6.0'long x 10.0' breadth Emergency Spillway

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
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Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#6  Discarded 273.00' 0.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.5 cfs @ 13.95 hrs HW=280.09' (Free Discharge)
*6=Exfiltration (Exfiltration Controls 0.5 cfs)

rimary OutFlow Max=7.4 cfs @ 13.95 hrs HW=280.09' (Free Discharge)
=Culvert (Passes 7.4 cfs of 36.3 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 5.3 cfs @ 8.99 fps)
3=Sharp-Crested Rectangular Weir (Weir Controls 2.1 cfs @ 3.72 fps)
=Orifice/Grate ( Controls 0.0 cfs)
5=Emergency Spillway ( Controls 0.0 cfs)

Summary for Pond 12P: CULV 30

Inflow Area = 527,285 sf, 4.17% Impervious, Inflow Depth = 2.20" for 10-Year D event
Inflow = 16.3cfs @ 12.32 hrs, Volume= 96,556 cf
Outflow = 16.2cfs @ 12.34 hrs, Volume= 96,556 cf, Atten= 0%, Lag= 1.1 min
Discarded = 0.0cfs @ 12.34 hrs, Volume= 406 cf
Primary = 16.2cfs @ 12.34 hrs, Volume= 96,150 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 6
Peak Elev=281.73' @ 12.34 hrs Surf.Area= 971 sf Storage= 1,456 cf

Plug-Flow detention time= 4.3 min calculated for 96,532 cf (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 883.4 - 878.8)

Volume Invert Avail.Storage Storage Description
#1 279.50' 8,119 c¢f Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (cubic-feet) (cubic-feet) (sg-ft)
279.50 0 0 0 0
280.00 610 102 102 610
282.00 1,035 1,626 1,728 1,081
284.00 1,570 2,586 4,315 1,673
286.00 2,255 3,804 8,119 2,425
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Device Routing Invert Outlet Devices
#1  Primary 280.00' 30.0" Round Culvert L=129.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 280.00' / 278.00' S=0.0155"" Cc=0.900 n=0.013, Flow Area= 4.91 sf
#2  Discarded 279.50' 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.0 cfs @ 12.34 hrs HW=281.73"' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=16.2 cfs @ 12.34 hrs HW=281.73" (Free Discharge)
1=Culvert (Inlet Controls 16.2 cfs @ 4.47 fps)

Summary for Pond 13P: CULV 12A

Inflow Area = 421,825 sf, 65.19% Impervious, Inflow Depth = 3.72" for 10-Year D event
Inflow = 291cfs@ 12.16 hrs, Volume= 130,594 cf

Outflow = 259cfs @ 12.20 hrs, Volume= 130,595 cf, Atten=11%, Lag= 2.7 min
Primary = 259cfs @ 12.20 hrs, Volume= 130,595 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 6
Peak Elev=293.43' @ 12.20 hrs Surf.Area= 2,969 sf Storage= 4,546 cf

Plug-Flow detention time= 2.2 min calculated for 130,562 cf (100% of inflow)
Center-of-Mass det. time= 2.2 min ( 781.0 - 778.8 )

Volume Invert Avail.Storage Storage Description
#1 291.00' 28,701 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
291.00 100 40.0 0 0 100
292.00 2,142 200.0 902 902 3,158
294.00 3,334 230.0 5,432 6,334 4,271
296.00 4,670 270.0 7,967 14,300 5,939
298.00 6,352 323.0 10,979 25,279 8,510
298.50 7,345 340.0 3,421 28,701 9,422
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Device Routing Invert Outlet Devices

#1  Primary 291.00' 30.0" Round Culvert L=120.0'" RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 291.00' / 286.20' S=0.0400 ' Cc=0.900 n=0.013, Flow Area=4.91 sf

Primary OutFlow Max=25.8 cfs @ 12.20 hrs HW=293.42" (Free Discharge)
1=Culvert (Inlet Controls 25.8 cfs @ 5.30 fps)

Summary for Pond 22P: INF

Inflow Area = 111,608 sf,100.00% Impervious, Inflow Depth = 4.53" for 10-Year D event
Inflow = 9.5cfs @ 12.17 hrs, Volume= 42,165 cf

Outflow = 8.2cfs@ 12.22 hrs, Volume= 42,167 cf, Atten=14%, Lag= 3.2 min
Discarded = 0.0cfs @ 12.22 hrs, Volume= 1,665 cf

Primary = 8.1cfs@ 12.22 hrs, Volume= 40,502 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 4
Peak Elev= 287.67' @ 12.22 hrs Surf.Area= 2,044 sf Storage= 3,160 cf

Plug-Flow detention time= 32.0 min calculated for 42,157 cf (100% of inflow)
Center-of-Mass det. time= 32.2 min ( 787.4 - 755.1)

Volume Invert Avail.Storage  Storage Description
#1A 285.50' 1,589 cf 28.00'W x 73.00'L x 3.21'H Field A
6,558 cf Overall - 2,587 cf Embedded = 3,971 cf x 40.0% Voids
#2A 286.00' 2,587 cf Cultec R-280HD x 60 Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 6 rows

4,175 cf  Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Primary 286.00' 18.0" Round Culvert L=20.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 286.00' / 285.14' S=0.0430 /" Cc=0.900 n=0.013, Flow Area= 1.77 sf
#2  Discarded 285.50' 0.270 in/hr Exfiltration over Wetted area
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iscarded OutFlow Max=0.0 cfs @ 12.22 hrs HW=287.65' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=8.1 cfs @ 12.22 hrs HW=287.65' (Free Discharge)
1=Culvert (Inlet Controls 8.1 cfs @ 4.58 fps)

Summary for Pond 30P: DB2

Inflow Area = 1,187,726 sf, 58.27% Impervious, Inflow Depth = 3.49" for 10-Year D event
Inflow = 73.4cfs @ 12.17 hrs, Volume= 345,903 cf

Outflow = 11.7cfs @ 12.96 hrs, Volume= 345,903 cf, Atten=84%, Lag= 47.1 min
Discarded = 0.4 cfs@ 12.96 hrs, Volume= 42,040 cf

Primary = 11.3cfs @ 12.96 hrs, Volume= 303,863 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt=0.03 hrs / 4
Peak Elev= 323.90' @ 12.96 hrs Surf.Area= 67,632 sf Storage= 160,613 cf

Plug-Flow detention time= 366.9 min calculated for 345,816 cf (100% of inflow)
Center-of-Mass det. time= 367.8 min ( 1,173.1 - 805.2 )

Volume Invert Avail.Storage Storage Description
#1 319.00' 329,237 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (%) (cubic-feet) (cubic-feet) (sa-ft)
319.00 400 80.0 0.0 0 0 400
320.00 19,450 575.0 100.0 7,546 7,546 26,203
321.00 28,075 685.0 100.0 23,631 31,177 37,250
322.00 37,630 790.0 100.0 32,736 63,913 49,597
323.00 50,456 930.0 100.0 43,887 107,800 68,779
324.00 69,750 1,090.0 100.0 59,843 167,643 94,518
325.00 76,570 1,130.0 100.0 73,133 240,777 101,671
326.00 100,910 1,570.0 100.0 88,461 329,237 196,219
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Device Routing Invert Outlet Devices

#1  Primary 319.00' 24.0" Round Culvert L=70.0' RCP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 319.00' / 315.50' S=0.0500 ' Cc=0.900 n=0.013, Flow Area= 3.14 sf

#2  Device 1 320.34' 10.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 322.50" 20.0 deg x 1.0' long Sharp-Crested Vee/Trap Weir Cv=2.69 (C= 3.36)

#4  Device 1 324.90" 24.0" x 24.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#5  Primary 325.50" 10.0"long x 10.0' breadth Broad-Crested Rectangular Weir X 0.00

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
#6  Discarded 319.00" 0.270 in/hr Exfiltration over Surface area

giscarded OutFlow Max=0.4 cfs @ 12.96 hrs HW=323.90" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.4 cfs)

Primary OutFlow Max=11.3 cfs @ 12.96 hrs HW=323.90" (Free Discharge)
=Culvert (Passes 11.3 cfs of 29.9 cfs potential flow)
22=0rifice/Grate (Orifice Controls 4.7 cfs @ 8.53 fps)
3=Sharp-Crested Vee/Trap Weir (Weir Controls 6.7 cfs @ 3.82 fps)
=Orifice/Grate ( Controls 0.0 cfs)
5=Broad-Crested Rectangular Weir ( Controls 0.0 cfs)

Summary for Link 1L: Total PreDeveloped West

Inflow Area = 4,510,313 sf, 0.00% Impervious, Inflow Depth = 1.87" for 10-Year D event
Inflow = 55.9cfs @ 13.24 hrs, Volume= 701,900 cf
Primary = 559 cfs @ 13.24 hrs, Volume= 701,900 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

Summary for Link 10L: PostDeveloped

Inflow Area = 2,347,956 sf, 27.53% Impervious, Inflow Depth = 2.49" for 10-Year D event
Inflow = 17.0cfs @ 13.02 hrs, Volume= 487,038 cf
Primary = 17.0cfs @ 13.02 hrs, Volume= 487,038 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
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Summary for Link 11L: Total Post Developed West

Inflow Area = 4,397,792 sf, 14.70% Impervious, Inflow Depth = 2.20" for 10-Year D event
Inflow = 48.6cfs@ 12.92 hrs, Volume= 806,035 cf
Primary = 48.6cfs@ 12.92 hrs, Volume= 806,035 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

Summary for Link 12L: Total Post-Developed North

Inflow Area = 2,448,344 sf, 28.27% Impervious, Inflow Depth = 2.45" for 10-Year D event
Inflow = 259cfs @ 13.35 hrs, Volume= 500,042 cf
Primary = 259cfs @ 13.35 hrs, Volume= 500,042 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225




41

3780 STORMWATER-(5-31-22) NRCC 24-hr D 25-Year D Rainfall=6.03"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 49

Summary for Subcatchment 1S: PreDeveloped

Runoff = 47.0cfs @ 13.37 hrs, Volume= 598,869 cf, Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description
2,540,256 70 Woods, Good, HSG C
2,540,256 100.00% Pervious Area

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

21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
22.8 483 0.0200 0.35 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
20.8 623 0.0400 0.50 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
32.8 1,254 0.0650 0.64 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

97.9 2,410 Total
Summary for Subcatchment 2S: PreDeveloped

Runoff = 416cfs@ 13.11 hrs, Volume= 464,444 cf, Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description
1,970,057 70 Woods, Good, HSG C
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
25.8 387 0.0100 0.25 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
6.2 196 0.0440 0.52 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
25.8 1,142 0.0870 0.74 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

79.3 1,775 Total
Summary for Subcatchment 3S: Total PreDeveloped North

Runoff = 43.2cfs@ 13.33 hrs, Volume= 550,673 cf, Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description

2,335,823 70 Woods, Good, HSG C

2,335,823 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
27.6 641 0.0240 0.39 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
46.2 1,713 0.0610 0.62 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

1.6 267 0.0600 2.71 14.43 Parabolic Channel,
W=8.00' D=1.00" Area=5.3 sf Perim=8.3'
n=0.100 Earth, dense brush, high stage

96.9 2,671 Total
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Summary for Subcatchment 8S: EAST SIDE DRIVE

Runoff = 8.3cfs @ 12.25 hrs, Volume= 39,277 cf, Depth= 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description

140,049 74  >75% Grass cover, Good, HSG C
6,776 70 Woods, Good, HSG C

146,825 74  Weighted Average

146,825 100.00% Pervious Area

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

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.9 937 0.0230 2.27 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

1.6 703 0.0450 7.48 37.40 Trap/Vee/Rect Channel Flow,
Bot.W=2.00' D=1.00' Z=3.0 "/ Top.W=8.00"
n=0.030 Earth, grassed & winding

16.7 1,690 Total
Summary for Subcatchment 9S: WEST SIDE DRIVE

Runoff = 6.1cfs @ 12.25 hrs, Volume= 28,517 cf, Depth= 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description
106,603 74 >75% Grass cover, Good, HSG C
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.9 937 0.0230 2.27 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

14 638 0.0450 7.48 37.40 Trap/Vee/Rect Channel Flow,
Bot.W=2.00' D=1.00' Z=3.0"/'" Top.W=8.00"
n=0.030 Earth, grassed & winding

16.5 1,625 Total
Summary for Subcatchment 10S: 555 HALF ROOF

Runoff = 31.5¢fs @ 12.15 hrs, Volume= 132,729 cf, Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description
275,000 98 Roofs, HSG C

275,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.4 Direct Entry,

Summary for Subcatchment 11S: 555 SW

Runoff = 19.0cfs @ 12.27 hrs, Volume= 99,481 cf, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"
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Area (sf) CN __ Description

90,464 74  >75% Grass cover, Good, HSG C
160,091 98 Paved parking, HSG C

250,555 89 Weighted Average
90,464 36.11% Pervious Area
160,091 63.89% Impervious Area

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

104 50 0.0110 0.08 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
3.2 140 0.0110 0.73 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
2.3 296 0.0110 213 Shallow Concentrated Flow,

Paved Kv=20.3 fps

3.2 1,467 0.0170 7.75 13.70 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

19.1 1,953 Total
Summary for Subcatchment 12S: Road
Runoff = 14 cfs@ 12.15 hrs, Volume= 5,465 cf, Depth= 4.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description

9,362 98 Paved parking, HSG C
3,789 74 >75% Grass cover, Good, HSG C

13,151 91 Weighted Average
3,789 28.81% Pervious Area
9,362 71.19% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

7.4 44 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.5 122 0.0440 4.26 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 100 0.0400 9.07 7.13 Pipe Channel, RCP_Round 12"
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

8.1 266 Total
Summary for Subcatchment 13S: Undeveloped

Runoff = 14.4 cfs @ 12.96 hrs, Volume= 150,600 cf, Depth= 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description

496,005 70  Woods, Good, HSG C
122,277 74 >75% Grass cover, Good, HSG C

618,282 71  Weighted Average
618,282 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
20.8 599 0.0370 0.48 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
12.5 350 0.0350 0.47 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
3.1 163 0.1200 0.87 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
22.7 737 0.0470 0.54 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

714 1,899 Total
Summary for Subcatchment 14S: Undeveloped

Runoff = 22.3cfs @ 12.34 hrs, Volume= 124,378 cf, Depth= 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN __ Description
178,452 70 Woods, Good, HSG C
300,921 74 >75% Grass cover, Good, HSG C

479,373 73  Weighted Average

479,373 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

14.3 50 0.0050 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.6 275 0.0370 2.89 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.4 225 0.2000 1.12 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
1.0 239 0.0650 3.82 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.1 357 0.0160 1.90 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

234 1,146 Total
Summary for Subcatchment 15S: Road

Runoff = 40cfs @ 12.13 hrs, Volume= 13,688 cf, Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description
20,008 98 Paved parking, HSG C
16,125 74 >75% Grass cover, Good, HSG C
36,133 87 Weighted Average
16,125 44.63% Pervious Area
20,008 55.37% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
43 16 0.0100 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.5 132 0.0460 4.35 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.3 110 0.0200 6.42 5.04 Pipe Channel, RCP_Round 12"
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013
5.1 258 Total, Increased to minimum Tc = 6.0 min
Summary for Subcatchment 16S: Road
Runoff = 3.4cfs@ 12.13 hrs, Volume= 11,616 cf, Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN__ Description
18,005 92 Paved roads w/open ditches, 50% imp, HSG C
2,688 98 Paved parking, HSG C
9,970 74 >75% Grass cover, Good, HSG C
30,663 87 Weighted Average
18,973 61.87% Pervious Area
11,691 38.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

NRCC 24-hr D 25-Year D Rainfall=6.03"
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Summary for Subcatchment 17S: 465 SITE SOUTH

Runoff = 3.7cfs @ 12.25 hrs, Volume= 18,007 cf, Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN__ Description
21,889 74  >75% Grass cover, Good, HSG C
25,644 98 Unconnected pavement, HSG C
47,533 87 Weighted Average
21,889 46.05% Pervious Area
25,644 53.95% Impervious Area
25,644 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.7 38 0.0100 0.07 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
8.1 694 0.0050 1.44 Shallow Concentrated Flow,
Paved Kv=20.3 fps
16.8 732 Total
Summary for Subcatchment 18S: Road
Runoff = 26cfs@ 12.13 hrs, Volume= 9,317 cf, Depth= 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN __ Description
21,926 92 Paved roads w/open ditches, 50% imp, HSG C
10,963 50.00% Pervious Area
10,963 50.00% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment 19S: 465 SITE NORTH
Runoff = 46 cfs@ 12.16 hrs, Volume= 17,292 cf, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description

25,932 74 >75% Grass cover, Good, HSG C
21,980 98 Paved parking, HSG C

47,912 85 Weighted Average

25,932 54.12% Pervious Area
21,980 45.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
11 45 0.0050 0.67 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
7.6 658 0.0050 1.44 Shallow Concentrated Flow,
Paved Kv=20.3 fps
8.7 703 Total
Summary for Subcatchment 20S: Undeveloped
Runoff = 49.2cfs @ 12.89 hrs, Volume= 483,252 cf, Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"
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Area (sf) CN __ Description

1,809,628 70  Woods, Good, HSG C

240,208 74 >75% Grass cover, Good, HSG C

2,049,836 70 Weighted Average

2,049,836 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
121 50 0.0210 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
13.2 293 0.0220 0.37 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
11.6 322 0.0340 0.46 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
27.3 1,193 0.0850 0.73 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
64.2 1,858 Total
Summary for Subcatchment 21S: DB1
Runoff = 13.2cfs @ 12.13 hrs, Volume= 43,442 cf, Depth= 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description

162,392 74 >75% Grass cover, Good, HSG C

162,392 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)

(feet) (ft/ft)  (ft/sec) (cfs)

6.0

Direct Entry,
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Summary for Subcatchment 22S: 465 SITE ROOF

Runoff = 121 cfs @ 12.17 hrs, Volume= 53,868 cf, Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description

57,453 98 Roofs, HSG C

54,155 98 Roofs, HSG C
111,608 98 Weighted Average
111,608 100.00% Impervious Area

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

10.0 Direct Entry,

Summary for Subcatchment 23S: 555 HALF ROOF

Runoff = 333cfs@ 12.13 hrs, Volume= 132,729 cf, Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description
275,000 98 Roofs, HSG C

275,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

0.7 483 0.0270 11.83 37.17 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'

47

n=0.013
6.7 483 Total
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Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 62

Summary for Subcatchment 24S: LOT3 NORTH

Runoff = 56.5cfs @ 12.22 hrs, Volume= 264,426 cf, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN _ Description

248,887 74  >75% Grass cover, Good, HSG C
417,105 98 Paved parking, HSG C

665,992 89 Weighted Average

248,887 37.37% Pervious Area

417,105 62.63% Impervious Area

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

55 50 0.0540 0.15 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"
4.8 200 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps
15 184 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

3.0 1,300 0.0100 7.20 22.62 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013

148 1,734 Total
Summary for Subcatchment 25S: DB2
Runoff = 17.0cfs @ 12.18 hrs, Volume= 66,004 cf, Depth= 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"
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Area (sf) CN __ Description
246,734 74 >75% Grass cover, Good, HSG C
246,734 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 50 0.0600 0.16 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
3.5 660 0.0450 3.18 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
15 119 0.0080 1.34 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
10.3 829 Total
Summary for Subcatchment 26S: UNDEVELOPED
Runoff = 231cfs@ 13.35 hrs, Volume= 297,192 cf, Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 25-Year D Rainfall=6.03"

Area (sf) CN  Description
1,184,876 70 Woods, Good, HSG C
75,742 74 >75% Grass cover, Good, HSG C
1,260,618 70 Weighted Average
1,260,618 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
29.6 1,022 0.0530 0.58 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
20.6 586 0.0360 0.47 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
36.1 1,210 0.0500 0.56 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
98.6 2,868 Total
Summary for Reach 11R: Culvert
Inflow Area = 640,208 sf, 1.71% Impervious, Inflow Depth = 3.00" for 25-Year D event
Inflow = 14.6 cfs @ 12.95 hrs, Volume= 159,917 cf
Outflow = 14.6 cfs @ 12.95 hrs, Volume= 159,917 cf, Atten=0%, Lag= 0.4 min

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
Max. Velocity= 5.15 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.04 fps, Avg. Travel Time= 0.4 min

Peak Storage= 142 cf @ 12.95 hrs
Average Depth at Peak Storage= 1.20'
Bank-Full Depth= 3.00" Flow Area= 8.7 sf, Capacity=63.1 cfs

2.00" x 3.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value= 0.3 "/ Top Width= 3.80'

Length=50.0' Slope=0.0200 /'

Inlet Invert= 280.00', Outlet Invert=279.00'
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Summary for Pond 9P: CULVERT

Inflow Area = 106,603 sf, 0.00% Impervious, Inflow Depth = 3.21" for 25-Year D event
Inflow = 6.1cfs @ 12.25 hrs, Volume= 28,517 cf
Outflow = 6.0cfs @ 12.28 hrs, Volume= 28,389 cf, Atten=2%, Lag= 1.7 min
Primary = 6.0cfs @ 12.28 hrs, Volume= 28,389 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
Peak Elev=295.25' @ 12.28 hrs Surf.Area= 694 sf Storage= 791 cf

Plug-Flow detention time= 8.3 min calculated for 28,382 cf (100% of inflow)
Center-of-Mass det. time= 5.7 min ( 867.8 - 862.1 )

Volume Invert Avail.Storage Storage Description
#1 293.00' 4,006 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
293.00 0 0.0 0 0 0
294.00 385 92.0 128 128 675
296.00 925 120.0 1,271 1,400 1,193
298.00 1,723 157.0 2,607 4,006 2,054
Device Routing Invert Outlet Devices
#1  Primary 294.00' 18.0" Round Culvert L=75.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 294.00' / 293.00' S=0.0133'/" Cc=0.900 n=0.013, Flow Area= 1.77 sf

Primary OutFlow Max=5.9 cfs @ 12.28 hrs HW=295.24' (Free Discharge)
1=Culvert (Inlet Controls 5.9 cfs @ 3.79 fps)

Summary for Pond 10P: DB1
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Inflow Area = 1,677,085 sf, 37.19% Impervious, Inflow Depth = 4.11" for 25-Year D event
Inflow = 100.4 cfs @ 12.23 hrs, Volume= 573,903 cf

Outflow = 10.3cfs @ 14.04 hrs, Volume= 573,884 cf, Atten=90%, Lag= 108.4 min
Discarded = 0.6 cfs @ 14.04 hrs, Volume= 54,394 cf

Primary = 9.7cfs @ 14.04 hrs, Volume= 519,490 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 2
Peak Elev=281.01' @ 14.04 hrs Surf.Area= 95,217 sf Storage= 287,424 cf

Plug-Flow detention time= 417.6 min calculated for 573,884 cf (100% of inflow)
Center-of-Mass det. time= 417.4 min ( 1,234.6 - 817.2)

Volume Invert Avail.Storage Storage Description
#1 275.00' 603,909 cf Custom Stage Data (Irregular)Listed below (Recalc)
#2 273.00' 138 cf 4.00'D x 11.00'H Vertical Cone/Cylinder

604,047 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

275.00 100 40.0 0 0 100
276.00 13,700 600.0 4,990 4,990 28,622
277.00 27,095 820.0 20,021 25,011 53,492
278.00 44,050 1,020.0 35,231 60,242 82,791
279.00 69,900 1,580.0 56,480 116,721 198,664
280.00 87,050 1,610.0 78,318 195,040 206,444
282.00 103,500 1,725.0 190,313 385,353 237,146
284.00 115,160  1,730.0 218,556 603,909 240,864

Device Routing Invert Outlet Devices
#1  Primary 273.34' 24.0" Round Culvert L=90.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 273.34' / 266.30' S=0.0782'/' Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 3.14 sf

#2  Device 1 276.36" 6.0" Vert. Orifice/Grate X 3.00 C= 0.600

#3  Device 1 278.80' 0.7'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#4  Device 1 281.40' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#5  Primary 283.50' 6.0'long x 10.0' breadth Emergency Spillway

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
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Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#6  Discarded 273.00' 0.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.6 cfs @ 14.04 hrs HW=281.01" (Free Discharge)
*6=Exfiltration (Exfiltration Controls 0.6 cfs)

rimary OutFlow Max=9.7 cfs @ 14.04 hrs HW=281.01" (Free Discharge)
=Culvert (Passes 9.7 cfs of 39.1 cfs potential flow)
2=Orifice/Grate (Orifice Controls 6.0 cfs @ 10.10 fps)
3=Sharp-Crested Rectangular Weir (Weir Controls 3.8 cfs @ 4.86 fps)
=Orifice/Grate ( Controls 0.0 cfs)
5=Emergency Spillway ( Controls 0.0 cfs)

Summary for Pond 12P: CULV 30

Inflow Area = 527,285 sf, 4.17% Impervious, Inflow Depth = 3.22" for 25-Year D event
Inflow = 242cfs @ 12.32 hrs, Volume= 141,669 cf
Outflow = 24.0cfs @ 12.35 hrs, Volume= 141,670 cf, Atten= 1%, Lag= 1.4 min
Discarded = 0.0cfs@ 12.35hrs, Volume= 430 cf
Primary = 240cfs@ 12.35 hrs, Volume= 141,240 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 6
Peak Elev=282.27' @ 12.35 hrs Surf.Area= 1,101 sf Storage= 2,016 cf

Plug-Flow detention time= 3.5 min calculated for 141,635 cf (100% of inflow)
Center-of-Mass det. time= 3.7 min ( 868.8 - 865.0 )

Volume Invert Avail.Storage Storage Description
#1 279.50' 8,119 c¢f Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (cubic-feet) (cubic-feet) (sg-ft)
279.50 0 0 0 0
280.00 610 102 102 610
282.00 1,035 1,626 1,728 1,081
284.00 1,570 2,586 4,315 1,673
286.00 2,255 3,804 8,119 2,425
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Device Routing Invert Outlet Devices
#1  Primary 280.00' 30.0" Round Culvert L=129.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 280.00' / 278.00' S=0.0155"" Cc=0.900 n=0.013, Flow Area= 4.91 sf
#2  Discarded 279.50' 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.0 cfs @ 12.35 hrs HW=282.26' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=24.0 cfs @ 12.35 hrs HW=282.26" (Free Discharge)
1=Culvert (Inlet Controls 24.0 cfs @ 5.12 fps)

Summary for Pond 13P: CULV 12A

Inflow Area = 421,825 sf, 65.19% Impervious, Inflow Depth = 4.89" for 25-Year D event
Inflow = 379cfs @ 12.16 hrs, Volume= 172,007 cf

Outflow = 32.1cfs @ 12.22 hrs, Volume= 172,006 cf, Atten=15%, Lag= 3.5 min
Primary = 321 cfs@ 12.22 hrs, Volume= 172,006 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 6
Peak Elev=294.10' @ 12.22 hrs Surf.Area= 3,396 sf Storage= 6,671 cf

Plug-Flow detention time= 2.4 min calculated for 172,006 cf (100% of inflow)
Center-of-Mass det. time= 2.3 min ( 777.4 - 775.1)

Volume Invert Avail.Storage Storage Description
#1 291.00' 28,701 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
291.00 100 40.0 0 0 100
292.00 2,142 200.0 902 902 3,158
294.00 3,334 230.0 5,432 6,334 4,271
296.00 4,670 270.0 7,967 14,300 5,939
298.00 6,352 323.0 10,979 25,279 8,510
298.50 7,345 340.0 3,421 28,701 9,422
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Device Routing Invert Outlet Devices

#1  Primary 291.00'

30.0" Round Culvert L=120.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 291.00' / 286.20'

S=0.0400"'" Cc=0.900 n=0.013, Flow Area=4.91 sf

Primary OutFlow Max=32.0 cfs @ 12.22 hrs HW=294.09"' (Free Discharge)

1=Culvert (Inlet Controls 32.0 cfs @ 6.53 fps)

Summary for Pond 22P: INF

Inflow Area = 111,608 sf,100.00% Impervious, Inflow Depth = 5.79" for 25-Year D event
Inflow = 12.1cfs @ 12.17 hrs, Volume= 53,868 cf

Outflow = 104 cfs @ 12.22 hrs, Volume= 53,868 cf, Atten= 14%, Lag= 3.2 min
Discarded = 0.0cfs @ 12.22 hrs, Volume= 1,682 cf

Primary = 10.3cfs @ 12.22 hrs, Volume= 52,186 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 4
Peak Elev=288.23' @ 12.22 hrs Surf.Area= 2,044 sf Storage= 3,781 cf

Plug-Flow detention time= 27.2 min calculated for 53,854 cf (100% of inflow)
Center-of-Mass det. time= 27.4 min ( 778.2 - 750.8 )

Volume Invert Avail.Storage  Storage Description
#1A 285.50' 1,589 cf 28.00'W x 73.00'L x 3.21'H Field A
6,558 cf Overall - 2,587 cf Embedded = 3,971 cf x 40.0% Voids
#2A 286.00' 2,587 cf Cultec R-280HD x 60 Inside #1
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 6 rows
4,175 cf  Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Primary 286.00' 18.0" Round Culvert L=20.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 286.00' / 285.14' S=0.0430 /" Cc=0.900 n=0.013, Flow Area= 1.77 sf
#2  Discarded 285.50' 0.270 in/hr Exfiltration over Wetted area
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iscarded OutFlow Max=0.0 cfs @ 12.22 hrs HW=288.20'
2=Exfiltration (Exfiltration Controls 0.0 cfs)

(Free Discharge)

Primary OutFlow Max=10.3 cfs @ 12.22 hrs HW=288.20" (Free Discharge)
1=Culvert (Inlet Controls 10.3 cfs @ 5.80 fps)

Summary for Pond 30P: DB2

Inflow Area = 1,187,726 sf, 58.27% Impervious, Inflow Depth = 4.68" for 25-Year D event
Inflow = 97.7 cfs @ 12.17 hrs, Volume= 463,160 cf

Outflow = 18.4 cfs @ 12.78 hrs, Volume= 463,160 cf, Atten=81%, Lag= 36.6 min
Discarded = 0.5cfs @ 12.78 hrs, Volume= 45,197 cf

Primary = 179 cfs @ 12.78 hrs, Volume= 417,963 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt=0.03 hrs / 4
Peak Elev= 324.55' @ 12.78 hrs Surf.Area= 73,494 sf Storage= 207,367 cf

Plug-Flow detention time= 324.3 min calculated for 463,044 cf (100% of inflow)
Center-of-Mass det. time= 325.3 min ( 1,122.9 - 797.6 )

Volume Invert Avail.Storage Storage Description
#1 319.00' 329,237 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (%) (cubic-feet) (cubic-feet) (sa-ft)
319.00 400 80.0 0.0 0 0 400
320.00 19,450 575.0 100.0 7,546 7,546 26,203
321.00 28,075 685.0 100.0 23,631 31,177 37,250
322.00 37,630 790.0 100.0 32,736 63,913 49,597
323.00 50,456 930.0 100.0 43,887 107,800 68,779
324.00 69,750 1,090.0 100.0 59,843 167,643 94,518
325.00 76,570 1,130.0 100.0 73,133 240,777 101,671
326.00 100,910 1,570.0 100.0 88,461 329,237 196,219
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Device Routing Invert Outlet Devices

#1  Primary 319.00' 24.0" Round Culvert L=70.0' RCP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 319.00' / 315.50' S=0.0500 ' Cc=0.900 n=0.013, Flow Area= 3.14 sf

#2  Device 1 320.34' 10.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 322.50" 20.0 deg x 1.0' long Sharp-Crested Vee/Trap Weir Cv=2.69 (C= 3.36)

#4  Device 1 324.90" 24.0" x 24.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

#5  Primary 325.50" 10.0"long x 10.0' breadth Broad-Crested Rectangular Weir X 0.00

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
#6  Discarded 319.00" 0.270 in/hr Exfiltration over Surface area

giscarded OutFlow Max=0.5 cfs @ 12.78 hrs HW=324.55" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.5 cfs)

Primary OutFlow Max=17.9 cfs @ 12.78 hrs HW=324.55" (Free Discharge)
=Culvert (Passes 17.9 cfs of 32.3 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 5.1 cfs @ 9.38 fps)
3=Sharp-Crested Vee/Trap Weir (Weir Controls 12.8 cfs @ 4.56 fps)
=Orifice/Grate ( Controls 0.0 cfs)
5=Broad-Crested Rectangular Weir ( Controls 0.0 cfs)

Summary for Link 1L: Total PreDeveloped West

Inflow Area = 4,510,313 sf, 0.00% Impervious, Inflow Depth = 2.83" for 25-Year D event
Inflow = 86.7cfs @ 13.19 hrs, Volume= 1,063,312 cf
Primary = 86.7 cfs @ 13.19 hrs, Volume= 1,063,312 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

Summary for Link 10L: PostDeveloped

Inflow Area = 2,347,956 sf, 27.53% Impervious, Inflow Depth = 3.53" for 25-Year D event
Inflow = 241cfs@ 12.99 hrs, Volume= 691,023 cf
Primary = 241cfs@ 12.99 hrs, Volume= 691,023 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
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Summary for Link 11L: Total Post Developed West

Inflow Area = 4,397,792 sf, 14.70% Impervious, Inflow Depth = 3.20" for 25-Year D event
Inflow = 73.1cfs @ 12.91 hrs, Volume= 1,174,274 cf
Primary = 73.1cfs @ 12.91 hrs, Volume= 1,174,274 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

Summary for Link 12L: Total Post-Developed North

Inflow Area = 2,448,344 sf, 28.27% Impervious, Inflow Depth = 3.51" for 25-Year D event
Inflow = 40.0cfs @ 13.26 hrs, Volume= 715,155 cf
Primary = 40.0cfs @ 13.26 hrs, Volume= 715,155 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
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Summary for Subcatchment 1S: PreDeveloped

Runoff = 83.8cfs @ 13.36 hrs, Volume= 1,058,775 cf, Depth= 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

2,540,256 70 Woods, Good, HSG C

2,540,256 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
22.8 483 0.0200 0.35 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
20.8 623 0.0400 0.50 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
32.8 1,254 0.0650 0.64 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

97.9 2,410 Total
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Hydrograph for Subcatchment 1S: PreDeveloped

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.00 0.0 111.00 8.62 5.00 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.00 0.0 112.50 8.62 5.00 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.00 0.0 114.00 8.62 5.00 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.00 0.0 115.50 8.62 5.00 0.0
6.00 0.89 0.00 0.0 61.50 8.62 5.00 0.0 117.00 8.62 5.00 0.0
7.50 1.19 0.02 0.4 63.00 8.62 5.00 0.0 118.50 8.62 5.00 0.0
9.00 1.58 0.10 2.0 64.50 8.62 5.00 0.0 120.00 8.62 5.00 0.0
10.50 2.15 0.30 5.1 66.00 8.62 5.00 0.0

12.00 413 1.42 15.4 67.50 8.62 5.00 0.0

13.50 6.47 3.18 81.4 69.00 8.62 5.00 0.0

15.00 7.04 3.65 30.8 70.50 8.62 5.00 0.0

16.50 7.43 3.98 16.1 72.00 8.62 5.00 0.0

18.00 7.73 4.23 11.6 73.50 8.62 5.00 0.0

19.50 7.98 4.45 9.2 75.00 8.62 5.00 0.0

21.00 8.22 4.65 8.2 76.50 8.62 5.00 0.0

22.50 8.43 4.83 75 78.00 8.62 5.00 0.0

24.00 8.62 5.00 6.9 79.50 8.62 5.00 0.0

25.50 8.62 5.00 2.8 81.00 8.62 5.00 0.0

27.00 8.62 5.00 0.3 82.50 8.62 5.00 0.0

28.50 8.62 5.00 0.0 84.00 8.62 5.00 0.0

30.00 8.62 5.00 0.0 85.50 8.62 5.00 0.0

31.50 8.62 5.00 0.0 87.00 8.62 5.00 0.0

33.00 8.62 5.00 0.0 88.50 8.62 5.00 0.0

34.50 8.62 5.00 0.0 90.00 8.62 5.00 0.0

36.00 8.62 5.00 0.0 91.50 8.62 5.00 0.0

37.50 8.62 5.00 0.0 93.00 8.62 5.00 0.0

39.00 8.62 5.00 0.0 94.50 8.62 5.00 0.0

40.50 8.62 5.00 0.0 96.00 8.62 5.00 0.0

42.00 8.62 5.00 0.0 97.50 8.62 5.00 0.0

43.50 8.62 5.00 0.0 99.00 8.62 5.00 0.0

45.00 8.62 5.00 0.0 100.50 8.62 5.00 0.0

46.50 8.62 5.00 0.0 102.00 8.62 5.00 0.0

48.00 8.62 5.00 0.0 103.50 8.62 5.00 0.0

49.50 8.62 5.00 0.0 105.00 8.62 5.00 0.0

51.00 8.62 5.00 0.0 106.50 8.62 5.00 0.0

52.50 8.62 5.00 0.0 108.00 8.62 5.00 0.0

54.00 8.62 5.00 0.0 109.50 8.62 5.00 0.0
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Summary for Subcatchment 2S: PreDeveloped

Runoff = 74.1cfs @ 13.09 hrs, Volume= 821,117 cf, Depth= 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

1,970,057 70 Woods, Good, HSG C

1,970,057 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
25.8 387 0.0100 0.25 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
6.2 196 0.0440 0.52 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
25.8 1,142 0.0870 0.74 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

79.3 1,775 Total
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Hydrograph for Subcatchment 2S: PreDeveloped

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.00 0.0 111.00 8.62 5.00 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.00 0.0 112.50 8.62 5.00 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.00 0.0 114.00 8.62 5.00 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.00 0.0 115.50 8.62 5.00 0.0
6.00 0.89 0.00 0.0 61.50 8.62 5.00 0.0 117.00 8.62 5.00 0.0
7.50 1.19 0.02 0.4 63.00 8.62 5.00 0.0 118.50 8.62 5.00 0.0
9.00 1.58 0.10 1.9 64.50 8.62 5.00 0.0 120.00 8.62 5.00 0.0
10.50 2.15 0.30 4.6 66.00 8.62 5.00 0.0

12.00 413 1.42 14.9 67.50 8.62 5.00 0.0

13.50 6.47 3.18 60.1 69.00 8.62 5.00 0.0

15.00 7.04 3.65 19.5 70.50 8.62 5.00 0.0

16.50 7.43 3.98 111 72.00 8.62 5.00 0.0

18.00 7.73 4.23 8.6 73.50 8.62 5.00 0.0

19.50 7.98 4.45 6.9 75.00 8.62 5.00 0.0

21.00 8.22 4.65 6.2 76.50 8.62 5.00 0.0

22.50 8.43 4.83 5.7 78.00 8.62 5.00 0.0

24.00 8.62 5.00 5.2 79.50 8.62 5.00 0.0

25.50 8.62 5.00 1.3 81.00 8.62 5.00 0.0

27.00 8.62 5.00 0.1 82.50 8.62 5.00 0.0

28.50 8.62 5.00 0.0 84.00 8.62 5.00 0.0

30.00 8.62 5.00 0.0 85.50 8.62 5.00 0.0

31.50 8.62 5.00 0.0 87.00 8.62 5.00 0.0

33.00 8.62 5.00 0.0 88.50 8.62 5.00 0.0

34.50 8.62 5.00 0.0 90.00 8.62 5.00 0.0

36.00 8.62 5.00 0.0 91.50 8.62 5.00 0.0

37.50 8.62 5.00 0.0 93.00 8.62 5.00 0.0

39.00 8.62 5.00 0.0 94.50 8.62 5.00 0.0

40.50 8.62 5.00 0.0 96.00 8.62 5.00 0.0

42.00 8.62 5.00 0.0 97.50 8.62 5.00 0.0

43.50 8.62 5.00 0.0 99.00 8.62 5.00 0.0

45.00 8.62 5.00 0.0 100.50 8.62 5.00 0.0

46.50 8.62 5.00 0.0 102.00 8.62 5.00 0.0

48.00 8.62 5.00 0.0 103.50 8.62 5.00 0.0

49.50 8.62 5.00 0.0 105.00 8.62 5.00 0.0

51.00 8.62 5.00 0.0 106.50 8.62 5.00 0.0

52.50 8.62 5.00 0.0 108.00 8.62 5.00 0.0

54.00 8.62 5.00 0.0 109.50 8.62 5.00 0.0
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Summary for Subcatchment 3S: Total PreDeveloped North

Runoff = 77.5cfs @ 13.26 hrs, Volume= 973,568 cf, Depth= 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

2,335,823 70 Woods, Good, HSG C

2,335,823 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
21.5 50 0.0050 0.04 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
27.6 641 0.0240 0.39 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
46.2 1,713 0.0610 0.62 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

1.6 267 0.0600 2.71 14.43 Parabolic Channel,
W=8.00' D=1.00" Area=5.3 sf Perim=8.3'
n=0.100 Earth, dense brush, high stage

96.9 2,671 Total
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Hydrograph for Subcatchment 3S: Total PreDeveloped North

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.00 0.0 111.00 8.62 5.00 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.00 0.0 112.50 8.62 5.00 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.00 0.0 114.00 8.62 5.00 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.00 0.0 115.50 8.62 5.00 0.0
6.00 0.89 0.00 0.0 61.50 8.62 5.00 0.0 117.00 8.62 5.00 0.0
7.50 1.19 0.02 0.3 63.00 8.62 5.00 0.0 118.50 8.62 5.00 0.0
9.00 1.58 0.10 1.9 64.50 8.62 5.00 0.0 120.00 8.62 5.00 0.0
10.50 2.15 0.30 4.7 66.00 8.62 5.00 0.0

12.00 413 1.42 14.3 67.50 8.62 5.00 0.0

13.50 6.47 3.18 74.7 69.00 8.62 5.00 0.0

15.00 7.04 3.65 28.0 70.50 8.62 5.00 0.0

16.50 7.43 3.98 14.7 72.00 8.62 5.00 0.0

18.00 7.73 4.23 10.7 73.50 8.62 5.00 0.0

19.50 7.98 4.45 8.5 75.00 8.62 5.00 0.0

21.00 8.22 4.65 7.5 76.50 8.62 5.00 0.0

22.50 8.43 4.83 6.9 78.00 8.62 5.00 0.0

24.00 8.62 5.00 6.3 79.50 8.62 5.00 0.0

25.50 8.62 5.00 25 81.00 8.62 5.00 0.0

27.00 8.62 5.00 0.3 82.50 8.62 5.00 0.0

28.50 8.62 5.00 0.0 84.00 8.62 5.00 0.0

30.00 8.62 5.00 0.0 85.50 8.62 5.00 0.0

31.50 8.62 5.00 0.0 87.00 8.62 5.00 0.0

33.00 8.62 5.00 0.0 88.50 8.62 5.00 0.0

34.50 8.62 5.00 0.0 90.00 8.62 5.00 0.0

36.00 8.62 5.00 0.0 91.50 8.62 5.00 0.0

37.50 8.62 5.00 0.0 93.00 8.62 5.00 0.0

39.00 8.62 5.00 0.0 94.50 8.62 5.00 0.0

40.50 8.62 5.00 0.0 96.00 8.62 5.00 0.0

42.00 8.62 5.00 0.0 97.50 8.62 5.00 0.0

43.50 8.62 5.00 0.0 99.00 8.62 5.00 0.0

45.00 8.62 5.00 0.0 100.50 8.62 5.00 0.0

46.50 8.62 5.00 0.0 102.00 8.62 5.00 0.0

48.00 8.62 5.00 0.0 103.50 8.62 5.00 0.0

49.50 8.62 5.00 0.0 105.00 8.62 5.00 0.0

51.00 8.62 5.00 0.0 106.50 8.62 5.00 0.0

52.50 8.62 5.00 0.0 108.00 8.62 5.00 0.0

54.00 8.62 5.00 0.0 109.50 8.62 5.00 0.0
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Runoff =

14.1cfs @ 12.25 hrs, Volume=

Summary for Subcatchment 8S: EAST SIDE DRIVE

67,096 cf, Depth= 5.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf)

CN

Description

140,049
6,776

74
70

>75% Grass cover, Good, HSG C
Woods, Good, HSG C

146,825
146,825

Tc Length
(min) (feet)

74

Weighted Average
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

8.2 50
6.9 937
1.6 703

0.0200 0.10
0.0230 227

0.0450 7.48 37.40 Trap/Vee/Rect Channel Flow,

Sheet Flow,

Grass: Dense n=0.240 P2=3.20"

Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

Bot.W=2.00' D=1.00' Z=3.0 "/ Top.W=8.00"
n=0.030 Earth, grassed & winding

16.7 1,690

Total
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Hydrograph for Subcatchment 8S: EAST SIDE DRIVE

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.48 0.0 111.00 8.62 5.48 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.48 0.0 112.50 8.62 5.48 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.48 0.0 114.00 8.62 5.48 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.48 0.0 115.50 8.62 5.48 0.0
6.00 0.89 0.01 0.0 61.50 8.62 5.48 0.0 117.00 8.62 5.48 0.0
7.50 1.19 0.06 0.2 63.00 8.62 5.48 0.0 118.50 8.62 5.48 0.0
9.00 1.58 0.18 0.3 64.50 8.62 5.48 0.0 120.00 8.62 5.48 0.0
10.50 2.15 0.42 0.7 66.00 8.62 5.48 0.0

12.00 413 1.69 5.0 67.50 8.62 5.48 0.0

13.50 6.47 3.58 1.7 69.00 8.62 5.48 0.0

15.00 7.04 4.08 1.0 70.50 8.62 5.48 0.0

16.50 7.43 4.42 0.7 72.00 8.62 5.48 0.0

18.00 7.73 4.69 0.6 73.50 8.62 5.48 0.0

19.50 7.98 4.91 0.5 75.00 8.62 5.48 0.0

21.00 8.22 5.12 0.5 76.50 8.62 5.48 0.0

22.50 8.43 5.31 0.4 78.00 8.62 5.48 0.0

24.00 8.62 5.48 0.4 79.50 8.62 5.48 0.0

25.50 8.62 5.48 0.0 81.00 8.62 5.48 0.0

27.00 8.62 5.48 0.0 82.50 8.62 5.48 0.0

28.50 8.62 5.48 0.0 84.00 8.62 5.48 0.0

30.00 8.62 5.48 0.0 85.50 8.62 5.48 0.0

31.50 8.62 5.48 0.0 87.00 8.62 5.48 0.0

33.00 8.62 5.48 0.0 88.50 8.62 5.48 0.0

34.50 8.62 5.48 0.0 90.00 8.62 5.48 0.0

36.00 8.62 5.48 0.0 91.50 8.62 5.48 0.0

37.50 8.62 5.48 0.0 93.00 8.62 5.48 0.0

39.00 8.62 5.48 0.0 94.50 8.62 5.48 0.0

40.50 8.62 5.48 0.0 96.00 8.62 5.48 0.0

42.00 8.62 5.48 0.0 97.50 8.62 5.48 0.0

43.50 8.62 5.48 0.0 99.00 8.62 5.48 0.0

45.00 8.62 5.48 0.0 100.50 8.62 5.48 0.0

46.50 8.62 5.48 0.0 102.00 8.62 5.48 0.0

48.00 8.62 5.48 0.0 103.50 8.62 5.48 0.0

49.50 8.62 5.48 0.0 105.00 8.62 5.48 0.0

51.00 8.62 5.48 0.0 106.50 8.62 5.48 0.0

52.50 8.62 5.48 0.0 108.00 8.62 5.48 0.0

54.00 8.62 5.48 0.0 109.50 8.62 5.48 0.0
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Summary for Subcatchment 9S: WEST SIDE DRIVE

Runoff = 10.3cfs @ 12.25 hrs, Volume= 48,715 cf, Depth= 5.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

106,603 74 >75% Grass cover, Good, HSG C

106,603 100.00% Pervious Area

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

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.9 937 0.0230 2.27 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
14 638 0.0450 7.48 37.40 Trap/Vee/Rect Channel Flow,
Bot.W=2.00' D=1.00' Z=3.0"/'" Top.W=8.00"
n=0.030 Earth, grassed & winding

16.5 1,625 Total
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Hydrograph for Subcatchment 9S: WEST SIDE DRIVE

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.48 0.0 111.00 8.62 5.48 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.48 0.0 112.50 8.62 5.48 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.48 0.0 114.00 8.62 5.48 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.48 0.0 115.50 8.62 5.48 0.0
6.00 0.89 0.01 0.0 61.50 8.62 5.48 0.0 117.00 8.62 5.48 0.0
7.50 1.19 0.06 0.1 63.00 8.62 5.48 0.0 118.50 8.62 5.48 0.0
9.00 1.58 0.18 0.2 64.50 8.62 5.48 0.0 120.00 8.62 5.48 0.0
10.50 2.15 0.42 0.5 66.00 8.62 5.48 0.0

12.00 413 1.69 3.7 67.50 8.62 5.48 0.0

13.50 6.47 3.58 1.2 69.00 8.62 5.48 0.0

15.00 7.04 4.08 0.7 70.50 8.62 5.48 0.0

16.50 7.43 4.42 0.5 72.00 8.62 5.48 0.0

18.00 7.73 4.69 0.4 73.50 8.62 5.48 0.0

19.50 7.98 4.91 0.4 75.00 8.62 5.48 0.0

21.00 8.22 5.12 0.3 76.50 8.62 5.48 0.0

22.50 8.43 5.31 0.3 78.00 8.62 5.48 0.0

24.00 8.62 5.48 0.3 79.50 8.62 5.48 0.0

25.50 8.62 5.48 0.0 81.00 8.62 5.48 0.0

27.00 8.62 5.48 0.0 82.50 8.62 5.48 0.0

28.50 8.62 5.48 0.0 84.00 8.62 5.48 0.0

30.00 8.62 5.48 0.0 85.50 8.62 5.48 0.0

31.50 8.62 5.48 0.0 87.00 8.62 5.48 0.0

33.00 8.62 5.48 0.0 88.50 8.62 5.48 0.0

34.50 8.62 5.48 0.0 90.00 8.62 5.48 0.0

36.00 8.62 5.48 0.0 91.50 8.62 5.48 0.0

37.50 8.62 5.48 0.0 93.00 8.62 5.48 0.0

39.00 8.62 5.48 0.0 94.50 8.62 5.48 0.0

40.50 8.62 5.48 0.0 96.00 8.62 5.48 0.0

42.00 8.62 5.48 0.0 97.50 8.62 5.48 0.0

43.50 8.62 5.48 0.0 99.00 8.62 5.48 0.0

45.00 8.62 5.48 0.0 100.50 8.62 5.48 0.0

46.50 8.62 5.48 0.0 102.00 8.62 5.48 0.0

48.00 8.62 5.48 0.0 103.50 8.62 5.48 0.0

49.50 8.62 5.48 0.0 105.00 8.62 5.48 0.0

51.00 8.62 5.48 0.0 106.50 8.62 5.48 0.0

52.50 8.62 5.48 0.0 108.00 8.62 5.48 0.0

54.00 8.62 5.48 0.0 109.50 8.62 5.48 0.0
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Summary for Subcatchment 10S: 555 HALF ROOF

Runoff = 451cfs@ 12.15 hrs, Volume= 192,038 cf, Depth= 8.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

275,000 98 Roofs, HSG C

275,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.4 Direct Entry,
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Hydrograph for Subcatchment 10S: 555 HALF ROOF

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 8.38 0.0 111.00 8.62 8.38 0.0
1.50 0.19 0.06 0.5 57.00 8.62 8.38 0.0 112.50 8.62 8.38 0.0
3.00 0.40 0.23 0.8 58.50 8.62 8.38 0.0 114.00 8.62 8.38 0.0
4.50 0.64 0.44 1.0 60.00 8.62 8.38 0.0 115.50 8.62 8.38 0.0
6.00 0.89 0.68 1.1 61.50 8.62 8.38 0.0 117.00 8.62 8.38 0.0
7.50 1.19 0.98 1.4 63.00 8.62 8.38 0.0 118.50 8.62 8.38 0.0
9.00 1.58 1.36 1.8 64.50 8.62 8.38 0.0 120.00 8.62 8.38 0.0
10.50 2.15 1.93 29 66.00 8.62 8.38 0.0
12.00 413 3.89 21.8 67.50 8.62 8.38 0.0
13.50 6.47 6.23 3.4 69.00 8.62 8.38 0.0
15.00 7.04 6.80 1.9 70.50 8.62 8.38 0.0
16.50 7.43 7.19 1.5 72.00 8.62 8.38 0.0
18.00 7.73 7.49 1.2 73.50 8.62 8.38 0.0
19.50 7.98 7.75 1.0 75.00 8.62 8.38 0.0
21.00 8.22 7.98 0.9 76.50 8.62 8.38 0.0
22.50 8.43 8.19 0 78.00 8.62 8.38 0.0
24.00 8.62 8.38 0.8 79.50 8.62 8.38 0.0
25.50 8.62 8.38 0.0 81.00 8.62 8.38 0.0
27.00 8.62 8.38 0.0 82.50 8.62 8.38 0.0
28.50 8.62 8.38 0.0 84.00 8.62 8.38 0.0
30.00 8.62 8.38 0.0 85.50 8.62 8.38 0.0
31.50 8.62 8.38 0.0 87.00 8.62 8.38 0.0
33.00 8.62 8.38 0.0 88.50 8.62 8.38 0.0
34.50 8.62 8.38 0.0 90.00 8.62 8.38 0.0
36.00 8.62 8.38 0.0 91.50 8.62 8.38 0.0
37.50 8.62 8.38 0.0 93.00 8.62 8.38 0.0
39.00 8.62 8.38 0.0 94.50 8.62 8.38 0.0
40.50 8.62 8.38 0.0 96.00 8.62 8.38 0.0
42.00 8.62 8.38 0.0 97.50 8.62 8.38 0.0
43.50 8.62 8.38 0.0 99.00 8.62 8.38 0.0
45.00 8.62 8.38 0.0 100.50 8.62 8.38 0.0
46.50 8.62 8.38 0.0 102.00 8.62 8.38 0.0
48.00 8.62 8.38 0.0 103.50 8.62 8.38 0.0
49.50 8.62 8.38 0.0 105.00 8.62 8.38 0.0
51.00 8.62 8.38 0.0 106.50 8.62 8.38 0.0
52.50 8.62 8.38 0.0 108.00 8.62 8.38 0.0
54.00 8.62 8.38 0.0 109.50 8.62 8.38 0.0
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Runoff

28.3cfs @ 12.27 hrs, Volume=

Summary for Subcatchment 11S: 555 SW

152,334 cf, Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf)

CN

Description

90,464
160,091

74
98

>75% Grass cover, Good, HSG C
Paved parking, HSG C

250,555
90,464
160,091

Tc Length
(min)  (feet)

89

Weighted Average
36.11% Pervious Area
63.89% Impervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

10.4 50

3.2 140

23 296

3.2 1,467

0.0110 0.08 Sheet Flow,

0.0110 0.73

0.0110 213

Grass: Dense n=0.240 P2=3.20"
Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps
Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.0170 7.75 13.70 Pipe Channel,

18.0" Round Area= 1.8 sf Perim=4.7"' r=0.38'
n=0.013

191 1,953

Total
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Hydrograph for Subcatchment 11S: 555 SW

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 7.30 0.0 111.00 8.62 7.30 0.0
1.50 0.19 0.00 0.0 57.00 8.62 7.30 0.0 112.50 8.62 7.30 0.0
3.00 0.40 0.02 0.1 58.50 8.62 7.30 0.0 114.00 8.62 7.30 0.0
4.50 0.64 0.09 0.4 60.00 8.62 7.30 0.0 115.50 8.62 7.30 0.0
6.00 0.89 0.22 0.5 61.50 8.62 7.30 0.0 117.00 8.62 7.30 0.0
7.50 1.19 0.41 0.8 63.00 8.62 7.30 0.0 118.50 8.62 7.30 0.0
9.00 1.58 0.69 1.2 64.50 8.62 7.30 0.0 120.00 8.62 7.30 0.0
10.50 2.15 1.16 21 66.00 8.62 7.30 0.0

12.00 413 2.94 10.4 67.50 8.62 7.30 0.0

13.50 6.47 5.19 3.5 69.00 8.62 7.30 0.0

15.00 7.04 5.74 1.8 70.50 8.62 7.30 0.0

16.50 7.43 6.12 1.4 72.00 8.62 7.30 0.0

18.00 7.73 6.42 1.1 73.50 8.62 7.30 0.0

19.50 7.98 6.67 0.9 75.00 8.62 7.30 0.0

21.00 8.22 6.90 0.9 76.50 8.62 7.30 0.0

22.50 8.43 7.1 0.8 78.00 8.62 7.30 0.0

24.00 8.62 7.30 0.7 79.50 8.62 7.30 0.0

25.50 8.62 7.30 0.0 81.00 8.62 7.30 0.0

27.00 8.62 7.30 0.0 82.50 8.62 7.30 0.0

28.50 8.62 7.30 0.0 84.00 8.62 7.30 0.0

30.00 8.62 7.30 0.0 85.50 8.62 7.30 0.0

31.50 8.62 7.30 0.0 87.00 8.62 7.30 0.0

33.00 8.62 7.30 0.0 88.50 8.62 7.30 0.0

34.50 8.62 7.30 0.0 90.00 8.62 7.30 0.0

36.00 8.62 7.30 0.0 91.50 8.62 7.30 0.0

37.50 8.62 7.30 0.0 93.00 8.62 7.30 0.0

39.00 8.62 7.30 0.0 94.50 8.62 7.30 0.0

40.50 8.62 7.30 0.0 96.00 8.62 7.30 0.0

42.00 8.62 7.30 0.0 97.50 8.62 7.30 0.0

43.50 8.62 7.30 0.0 99.00 8.62 7.30 0.0

45.00 8.62 7.30 0.0 100.50 8.62 7.30 0.0

46.50 8.62 7.30 0.0 102.00 8.62 7.30 0.0

48.00 8.62 7.30 0.0 103.50 8.62 7.30 0.0

49.50 8.62 7.30 0.0 105.00 8.62 7.30 0.0

51.00 8.62 7.30 0.0 106.50 8.62 7.30 0.0

52.50 8.62 7.30 0.0 108.00 8.62 7.30 0.0

54.00 8.62 7.30 0.0 109.50 8.62 7.30 0.0
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Runoff

Summary for Subcatchment 12S: Road

= 21cfs@ 12.15 hrs, Volume= 8,260 cf, Depth= 7.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

9,362 98 Paved parking, HSG C
3,789 74 >75% Grass cover, Good, HSG C

13,151 91 Weighted Average

3,789 28.81% Pervious Area
9,362 71.19% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
74 44 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.5 122 0.0440 4.26 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.2 100 0.0400 9.07 7.13 Pipe Channel, RCP_Round 12"
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013
8.1 266 Total
3780 STORMWATER-(5-31-22) NRCC 24-hr D 100-Year D Rainfall=8.62"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 88
Hydrograph for Subcatchment 12S: Road
Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 7.54 0.0 111.00 8.62 7.54 0.0
1.50 0.19 0.00 0.0 57.00 8.62 7.54 0.0 112.50 8.62 7.54 0.0
3.00 0.40 0.04 0.0 58.50 8.62 7.54 0.0 114.00 8.62 7.54 0.0
4.50 0.64 0.13 0.0 60.00 8.62 7.54 0.0 115.50 8.62 7.54 0.0
6.00 0.89 0.28 0.0 61.50 8.62 7.54 0.0 117.00 8.62 7.54 0.0
7.50 1.19 0.50 0.1 63.00 8.62 7.54 0.0 118.50 8.62 7.54 0.0
9.00 1.58 0.81 0.1 64.50 8.62 7.54 0.0 120.00 8.62 7.54 0.0
10.50 2.15 1.30 0.1 66.00 8.62 7.54 0.0
12.00 413 3.14 1.0 67.50 8.62 7.54 0.0
13.50 6.47 5.41 0.2 69.00 8.62 7.54 0.0
15.00 7.04 5.98 0.1 70.50 8.62 7.54 0.0
16.50 7.43 6.36 0.1 72.00 8.62 7.54 0.0
18.00 7.73 6.66 0.1 73.50 8.62 7.54 0.0
19.50 7.98 6.91 0.0 75.00 8.62 7.54 0.0
21.00 8.22 7.14 0.0 76.50 8.62 7.54 0.0
22.50 8.43 7.35 0.0 78.00 8.62 7.54 0.0
24.00 8.62 7.54 0.0 79.50 8.62 7.54 0.0
25.50 8.62 7.54 0.0 81.00 8.62 7.54 0.0
27.00 8.62 7.54 0.0 82.50 8.62 7.54 0.0
28.50 8.62 7.54 0.0 84.00 8.62 7.54 0.0
30.00 8.62 7.54 0.0 85.50 8.62 7.54 0.0
31.50 8.62 7.54 0.0 87.00 8.62 7.54 0.0
33.00 8.62 7.54 0.0 88.50 8.62 7.54 0.0
34.50 8.62 7.54 0.0 90.00 8.62 7.54 0.0
36.00 8.62 7.54 0.0 91.50 8.62 7.54 0.0
37.50 8.62 7.54 0.0 93.00 8.62 7.54 0.0
39.00 8.62 7.54 0.0 94.50 8.62 7.54 0.0
40.50 8.62 7.54 0.0 96.00 8.62 7.54 0.0
42.00 8.62 7.54 0.0 97.50 8.62 7.54 0.0
43.50 8.62 7.54 0.0 99.00 8.62 7.54 0.0
45.00 8.62 7.54 0.0 100.50 8.62 7.54 0.0
46.50 8.62 7.54 0.0 102.00 8.62 7.54 0.0
48.00 8.62 7.54 0.0 103.50 8.62 7.54 0.0
49.50 8.62 7.54 0.0 105.00 8.62 7.54 0.0
51.00 8.62 7.54 0.0 106.50 8.62 7.54 0.0
52.50 8.62 7.54 0.0 108.00 8.62 7.54 0.0
54.00 8.62 7.54 0.0 109.50 8.62 7.54 0.0
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Summary for Subcatchment 13S: Undeveloped

Runoff = 254 cfs @ 12.94 hrs, Volume= 263,904 cf, Depth= 5.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

496,005 70 Woods, Good, HSG C

122,277 74 >75% Grass cover, Good, HSG C
618,282 71 Weighted Average

618,282 100.00% Pervious Area

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

12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
20.8 599 0.0370 0.48 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
12.5 350 0.0350 0.47 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
3.1 163 0.1200 0.87 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
22.7 737 0.0470 0.54 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

714 1,899 Total
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Hydrograph for Subcatchment 13S: Undeveloped

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.12 0.0 111.00 8.62 5.12 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.12 0.0 112.50 8.62 5.12 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.12 0.0 114.00 8.62 5.12 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.12 0.0 115.50 8.62 5.12 0.0
6.00 0.89 0.00 0.0 61.50 8.62 5.12 0.0 117.00 8.62 5.12 0.0
7.50 1.19 0.03 0.2 63.00 8.62 5.12 0.0 118.50 8.62 5.12 0.0
9.00 1.58 0.12 0.7 64.50 8.62 5.12 0.0 120.00 8.62 5.12 0.0
10.50 2.15 0.33 1.6 66.00 8.62 5.12 0.0

12.00 413 1.48 5.4 67.50 8.62 5.12 0.0

13.50 6.47 3.28 17.6 69.00 8.62 5.12 0.0

15.00 7.04 3.76 5.7 70.50 8.62 5.12 0.0

16.50 7.43 4.08 3.4 72.00 8.62 5.12 0.0

18.00 7.73 4.35 2.7 73.50 8.62 5.12 0.0

19.50 7.98 4.57 22 75.00 8.62 5.12 0.0

21.00 8.22 4.77 2.0 76.50 8.62 5.12 0.0

22.50 8.43 4.95 1.8 78.00 8.62 5.12 0.0

24.00 8.62 5.12 1.6 79.50 8.62 5.12 0.0

25.50 8.62 5.12 0.3 81.00 8.62 5.12 0.0

27.00 8.62 5.12 0.0 82.50 8.62 5.12 0.0

28.50 8.62 5.12 0.0 84.00 8.62 5.12 0.0

30.00 8.62 5.12 0.0 85.50 8.62 5.12 0.0

31.50 8.62 5.12 0.0 87.00 8.62 5.12 0.0

33.00 8.62 5.12 0.0 88.50 8.62 5.12 0.0

34.50 8.62 5.12 0.0 90.00 8.62 5.12 0.0

36.00 8.62 5.12 0.0 91.50 8.62 5.12 0.0

37.50 8.62 5.12 0.0 93.00 8.62 5.12 0.0

39.00 8.62 5.12 0.0 94.50 8.62 5.12 0.0

40.50 8.62 5.12 0.0 96.00 8.62 5.12 0.0

42.00 8.62 5.12 0.0 97.50 8.62 5.12 0.0

43.50 8.62 5.12 0.0 99.00 8.62 5.12 0.0

45.00 8.62 5.12 0.0 100.50 8.62 5.12 0.0

46.50 8.62 5.12 0.0 102.00 8.62 5.12 0.0

48.00 8.62 5.12 0.0 103.50 8.62 5.12 0.0

49.50 8.62 5.12 0.0 105.00 8.62 5.12 0.0

51.00 8.62 5.12 0.0 106.50 8.62 5.12 0.0

52.50 8.62 5.12 0.0 108.00 8.62 5.12 0.0

54.00 8.62 5.12 0.0 109.50 8.62 5.12 0.0
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Runoff

Summary for Subcatchment 14S: Undeveloped

= 38.4cfs @ 12.33 hrs, Volume= 214,243 cf, Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

178,452 70 Woods, Good, HSG C
300,921 74 >75% Grass cover, Good, HSG C

479,373 73  Weighted Average

479,373 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.3 50 0.0050 0.06 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"

1.6 275 0.0370 2.89 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

3.4 225 0.2000 1.12 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps

1.0 239 0.0650 3.82 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

3.1 357 0.0160 1.90 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

234 1,146 Total
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Hydrograph for Subcatchment 14S: Undeveloped

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.36 0.0 111.00 8.62 5.36 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.36 0.0 112.50 8.62 5.36 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.36 0.0 114.00 8.62 5.36 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.36 0.0 115.50 8.62 5.36 0.0
6.00 0.89 0.01 0.1 61.50 8.62 5.36 0.0 117.00 8.62 5.36 0.0
7.50 1.19 0.05 0.4 63.00 8.62 5.36 0.0 118.50 8.62 5.36 0.0
9.00 1.58 0.16 0.9 64.50 8.62 5.36 0.0 120.00 8.62 5.36 0.0
10.50 2.15 0.39 21 66.00 8.62 5.36 0.0

12.00 413 1.62 12.0 67.50 8.62 5.36 0.0

13.50 6.47 3.48 6.0 69.00 8.62 5.36 0.0

15.00 7.04 3.97 3.2 70.50 8.62 5.36 0.0

16.50 7.43 4.31 24 72.00 8.62 5.36 0.0

18.00 7.73 4.57 1.9 73.50 8.62 5.36 0.0

19.50 7.98 4.80 1.6 75.00 8.62 5.36 0.0

21.00 8.22 5.00 1.5 76.50 8.62 5.36 0.0

22.50 8.43 5.19 1.4 78.00 8.62 5.36 0.0

24.00 8.62 5.36 1.2 79.50 8.62 5.36 0.0

25.50 8.62 5.36 0.0 81.00 8.62 5.36 0.0

27.00 8.62 5.36 0.0 82.50 8.62 5.36 0.0

28.50 8.62 5.36 0.0 84.00 8.62 5.36 0.0

30.00 8.62 5.36 0.0 85.50 8.62 5.36 0.0

31.50 8.62 5.36 0.0 87.00 8.62 5.36 0.0

33.00 8.62 5.36 0.0 88.50 8.62 5.36 0.0

34.50 8.62 5.36 0.0 90.00 8.62 5.36 0.0

36.00 8.62 5.36 0.0 91.50 8.62 5.36 0.0

37.50 8.62 5.36 0.0 93.00 8.62 5.36 0.0

39.00 8.62 5.36 0.0 94.50 8.62 5.36 0.0

40.50 8.62 5.36 0.0 96.00 8.62 5.36 0.0

42.00 8.62 5.36 0.0 97.50 8.62 5.36 0.0

43.50 8.62 5.36 0.0 99.00 8.62 5.36 0.0

45.00 8.62 5.36 0.0 100.50 8.62 5.36 0.0

46.50 8.62 5.36 0.0 102.00 8.62 5.36 0.0

48.00 8.62 5.36 0.0 103.50 8.62 5.36 0.0

49.50 8.62 5.36 0.0 105.00 8.62 5.36 0.0

51.00 8.62 5.36 0.0 106.50 8.62 5.36 0.0

52.50 8.62 5.36 0.0 108.00 8.62 5.36 0.0

54.00 8.62 5.36 0.0 109.50 8.62 5.36 0.0
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Runoff

Summary for Subcatchment 15S: Road

= 6.0cfs @ 12.13 hrs, Volume= 21,241 cf, Depth= 7.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

20,008 98 Paved parking, HSG C
16,125 74 >75% Grass cover, Good, HSG C

36,133 87 Weighted Average

16,125 44.63% Pervious Area
20,008 55.37% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.3 16 0.0100 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.5 132 0.0460 4.35 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.3 110 0.0200 6.42 5.04 Pipe Channel, RCP_Round 12"
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013
5.1 258 Total, Increased to minimum Tc = 6.0 min
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Hydrograph for Subcatchment 15S: Road
Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 7.05 0.0 111.00 8.62 7.05 0.0
1.50 0.19 0.00 0.0 57.00 8.62 7.05 0.0 112.50 8.62 7.05 0.0
3.00 0.40 0.01 0.0 58.50 8.62 7.05 0.0 114.00 8.62 7.05 0.0
4.50 0.64 0.06 0.0 60.00 8.62 7.05 0.0 115.50 8.62 7.05 0.0
6.00 0.89 0.17 0.1 61.50 8.62 7.05 0.0 117.00 8.62 7.05 0.0
7.50 1.19 0.34 0.1 63.00 8.62 7.05 0.0 118.50 8.62 7.05 0.0
9.00 1.58 0.59 0.2 64.50 8.62 7.05 0.0 120.00 8.62 7.05 0.0
10.50 2.15 1.03 0.3 66.00 8.62 7.05 0.0
12.00 413 2.76 3.2 67.50 8.62 7.05 0.0
13.50 6.47 4.97 0.4 69.00 8.62 7.05 0.0
15.00 7.04 5.52 0.2 70.50 8.62 7.05 0.0
16.50 7.43 5.89 0.2 72.00 8.62 7.05 0.0
18.00 7.73 6.19 A 73.50 8.62 7.05 0.0
19.50 7.98 6.43 0.1 75.00 8.62 7.05 0.0
21.00 8.22 6.66 0.1 76.50 8.62 7.05 0.0
22.50 8.43 6.87 0.1 78.00 8.62 7.05 0.0
24.00 8.62 7.05 0.1 79.50 8.62 7.05 0.0
25.50 8.62 7.05 0.0 81.00 8.62 7.05 0.0
27.00 8.62 7.05 .0 82.50 8.62 7.05 0.0
28.50 8.62 7.05 0.0 84.00 8.62 7.05 0.0
30.00 8.62 7.05 0.0 85.50 8.62 7.05 0.0
31.50 8.62 7.05 0.0 87.00 8.62 7.05 0.0
33.00 8.62 7.05 0.0 88.50 8.62 7.05 0.0
34.50 8.62 7.05 0.0 90.00 8.62 7.05 0.0
36.00 8.62 7.05 0.0 91.50 8.62 7.05 0.0
37.50 8.62 7.05 0.0 93.00 8.62 7.05 0.0
39.00 8.62 7.05 0.0 94.50 8.62 7.05 0.0
40.50 8.62 7.05 0.0 96.00 8.62 7.05 0.0
42.00 8.62 7.05 0.0 97.50 8.62 7.05 0.0
43.50 8.62 7.05 0.0 99.00 8.62 7.05 0.0
45.00 8.62 7.05 0.0 100.50 8.62 7.05 0.0
46.50 8.62 7.05 0.0 102.00 8.62 7.05 0.0
48.00 8.62 7.05 0.0 103.50 8.62 7.05 0.0
49.50 8.62 7.05 0.0 105.00 8.62 7.05 0.0
51.00 8.62 7.05 0.0 106.50 8.62 7.05 0.0
52.50 8.62 7.05 0.0 108.00 8.62 7.05 0.0
54.00 8.62 7.05 0.0 109.50 8.62 7.05 0.0
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Runoff

Summary for Subcatchment 16S: Road

= 5.1cfs@ 12.13 hrs, Volume= 18,026 cf, Depth= 7.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

18,005 92 Paved roads w/open ditches, 50% imp, HSG C
2,688 98 Paved parking, HSG C
9,970 74 >75% Grass cover, Good, HSG C

30,663 87 Weighted Average

18,973 61.87% Pervious Area
11,691 38.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Hydrograph for Subcatchment 16S: Road
Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 7.05 0.0 111.00 8.62 7.05 0.0
1.50 0.19 0.00 0.0 57.00 8.62 7.05 0.0 112.50 8.62 7.05 0.0
3.00 0.40 0.01 0.0 58.50 8.62 7.05 0.0 114.00 8.62 7.05 0.0
4.50 0.64 0.06 0.0 60.00 8.62 7.05 0.0 115.50 8.62 7.05 0.0
6.00 0.89 0.17 0.1 61.50 8.62 7.05 0.0 117.00 8.62 7.05 0.0
7.50 1.19 0.34 0.1 63.00 8.62 7.05 0.0 118.50 8.62 7.05 0.0
9.00 1.58 0.59 0.1 64.50 8.62 7.05 0.0 120.00 8.62 7.05 0.0
10.50 2.15 1.03 0.3 66.00 8.62 7.05 0.0
12.00 4.13 2.76 2.7 67.50 8.62 7.05 0.0
13.50 6.47 4.97 0.4 69.00 8.62 7.05 0.0
15.00 7.04 5.52 0.2 70.50 8.62 7.05 0.0
16.50 7.43 5.89 0.2 72.00 8.62 7.05 0.0
18.00 7.73 6.19 1 73.50 8.62 7.05 0.0
19.50 7.98 6.43 0.1 75.00 8.62 7.05 0.0
21.00 8.22 6.66 0.1 76.50 8.62 7.05 0.0
22.50 8.43 6.87 0.1 78.00 8.62 7.05 0.0
24.00 8.62 7.05 0.1 79.50 8.62 7.05 0.0
25.50 8.62 7.05 0.0 81.00 8.62 7.05 0.0
27.00 8.62 7.05 .0 82.50 8.62 7.05 0.0
28.50 8.62 7.05 0.0 84.00 8.62 7.05 0.0
30.00 8.62 7.05 0.0 85.50 8.62 7.05 0.0
31.50 8.62 7.05 0.0 87.00 8.62 7.05 0.0
33.00 8.62 7.05 0.0 88.50 8.62 7.05 0.0
34.50 8.62 7.05 0.0 90.00 8.62 7.05 0.0
36.00 8.62 7.05 0.0 91.50 8.62 7.05 0.0
37.50 8.62 7.05 0.0 93.00 8.62 7.05 0.0
39.00 8.62 7.05 0.0 94.50 8.62 7.05 0.0
40.50 8.62 7.05 0.0 96.00 8.62 7.05 0.0
42.00 8.62 7.05 0.0 97.50 8.62 7.05 0.0
43.50 8.62 7.05 0.0 99.00 8.62 7.05 0.0
45.00 8.62 7.05 0.0 100.50 8.62 7.05 0.0
46.50 8.62 7.05 0.0 102.00 8.62 7.05 0.0
48.00 8.62 7.05 0.0 103.50 8.62 7.05 0.0
49.50 8.62 7.05 0.0 105.00 8.62 7.05 0.0
51.00 8.62 7.05 0.0 106.50 8.62 7.05 0.0
52.50 8.62 7.05 0.0 108.00 8.62 7.05 0.0
54.00 8.62 7.05 0.0 109.50 8.62 7.05 0.0
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Runoff

5.6cfs @ 12.25 hrs, Volume=

Summary for Subcatchment 17S: 465 SITE SOUTH

27,943 cf, Depth= 7.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN__ Description
21,889 74 >75% Grass cover, Good, HSG C
25,644 98 Unconnected pavement, HSG C
47,533 87 Weighted Average
21,889 46.05% Pervious Area
25,644 53.95% Impervious Area
25,644 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
8.7 38 0.0100 0.07 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
8.1 694 0.0050 1.44 Shallow Concentrated Flow,
Paved Kv=20.3 fps
16.8 732 Total

65

3780 STORMWATER-(5-31-22)

Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC

NRCC 24-hr D 100-Year D Rainfall=8.62"

Page 98

Hydrograph for Subcatchment 17S: 465 SITE SOUTH

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 7.05 0.0 111.00 8.62 7.05 0.0
1.50 0.19 0.00 0.0 57.00 8.62 7.05 0.0 112.50 8.62 7.05 0.0
3.00 0.40 0.01 0.0 58.50 8.62 7.05 0.0 114.00 8.62 7.05 0.0
4.50 0.64 0.06 0.1 60.00 8.62 7.05 0.0 115.50 8.62 7.05 0.0
6.00 0.89 0.17 0.1 61.50 8.62 7.05 0.0 117.00 8.62 7.05 0.0
7.50 1.19 0.34 0.1 63.00 8.62 7.05 0.0 118.50 8.62 7.05 0.0
9.00 1.58 0.59 0.2 64.50 8.62 7.05 0.0 120.00 8.62 7.05 0.0
10.50 2.15 1.03 0.4 66.00 8.62 7.05 0.0

12.00 413 2.76 21 67.50 8.62 7.05 0.0

13.50 6.47 4.97 0.6 69.00 8.62 7.05 0.0

15.00 7.04 5.52 0.3 70.50 8.62 7.05 0.0

16.50 7.43 5.89 0.3 72.00 8.62 7.05 0.0

18.00 7.73 6.19 0.2 73.50 8.62 7.05 0.0

19.50 7.98 6.43 0.2 75.00 8.62 7.05 0.0

21.00 8.22 6.66 0.2 76.50 8.62 7.05 0.0

22.50 8.43 6.87 0.1 78.00 8.62 7.05 0.0

24.00 8.62 7.05 0.1 79.50 8.62 7.05 0.0

25.50 8.62 7.05 0.0 81.00 8.62 7.05 0.0

27.00 8.62 7.05 0.0 82.50 8.62 7.05 0.0

28.50 8.62 7.05 0.0 84.00 8.62 7.05 0.0

30.00 8.62 7.05 0.0 85.50 8.62 7.05 0.0

31.50 8.62 7.05 0.0 87.00 8.62 7.05 0.0

33.00 8.62 7.05 0.0 88.50 8.62 7.05 0.0

34.50 8.62 7.05 0.0 90.00 8.62 7.05 0.0

36.00 8.62 7.05 0.0 91.50 8.62 7.05 0.0

37.50 8.62 7.05 0.0 93.00 8.62 7.05 0.0

39.00 8.62 7.05 0.0 94.50 8.62 7.05 0.0

40.50 8.62 7.05 0.0 96.00 8.62 7.05 0.0

42.00 8.62 7.05 0.0 97.50 8.62 7.05 0.0

43.50 8.62 7.05 0.0 99.00 8.62 7.05 0.0

45.00 8.62 7.05 0.0 100.50 8.62 7.05 0.0

46.50 8.62 7.05 0.0 102.00 8.62 7.05 0.0

48.00 8.62 7.05 0.0 103.50 8.62 7.05 0.0

49.50 8.62 7.05 0.0 105.00 8.62 7.05 0.0

51.00 8.62 7.05 0.0 106.50 8.62 7.05 0.0

52.50 8.62 7.05 0.0 108.00 8.62 7.05 0.0

54.00 8.62 7.05 0.0 109.50 8.62 7.05 0.0
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Runoff

Summary for Subcatchment 18S: Road

= 3.8cfs @ 12.13 hrs, Volume= 13,992 cf, Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

21,926 92 Paved roads w/open ditches, 50% imp, HSG C

10,963 50.00% Pervious Area
10,963 50.00% Impervious Area
Tc Length Slope Velocity Capacity Description
_ (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Hydrograph for Subcatchment 18S: Road
Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 7.66 0.0 111.00 8.62 7.66 0.0
1.50 0.19 0.00 0.0 57.00 8.62 7.66 0.0 112.50 8.62 7.66 0.0
3.00 0.40 0.05 0.0 58.50 8.62 7.66 0.0 114.00 8.62 7.66 0.0
4.50 0.64 0.16 0.0 60.00 8.62 7.66 0.0 115.50 8.62 7.66 0.0
6.00 0.89 0.32 0.1 61.50 8.62 7.66 0.0 117.00 8.62 7.66 0.0
7.50 1.19 0.55 0.1 63.00 8.62 7.66 0.0 118.50 8.62 7.66 0.0
9.00 1.58 0.87 0.1 64.50 8.62 7.66 0.0 120.00 8.62 7.66 0.0
10.50 2.15 1.38 0.2 66.00 8.62 7.66 0.0
12.00 4.13 3.24 2.0 67.50 8.62 7.66 0.0
13.50 6.47 5.53 0.3 69.00 8.62 7.66 0.0
15.00 7.04 6.09 0.2 70.50 8.62 7.66 0.0
16.50 7.43 6.48 0.1 72.00 8.62 7.66 0.0
18.00 7.73 6.78 0.1 73.50 8.62 7.66 0.0
19.50 7.98 7.03 0.1 75.00 8.62 7.66 0.0
21.00 8.22 7.26 0.1 76.50 8.62 7.66 0.0
22.50 8.43 7.47 0.1 78.00 8.62 7.66 0.0
24.00 8.62 7.66 0.1 79.50 8.62 7.66 0.0
25.50 8.62 7.66 0.0 81.00 8.62 7.66 0.0
27.00 8.62 7.66 0.0 82.50 8.62 7.66 0.0
28.50 8.62 7.66 0.0 84.00 8.62 7.66 0.0
30.00 8.62 7.66 0.0 85.50 8.62 7.66 0.0
31.50 8.62 7.66 0.0 87.00 8.62 7.66 0.0
33.00 8.62 7.66 0.0 88.50 8.62 7.66 0.0
34.50 8.62 7.66 0.0 90.00 8.62 7.66 0.0
36.00 8.62 7.66 0.0 91.50 8.62 7.66 0.0
37.50 8.62 7.66 0.0 93.00 8.62 7.66 0.0
39.00 8.62 7.66 0.0 94.50 8.62 7.66 0.0
40.50 8.62 7.66 0.0 96.00 8.62 7.66 0.0
42.00 8.62 7.66 0.0 97.50 8.62 7.66 0.0
43.50 8.62 7.66 0.0 99.00 8.62 7.66 0.0
45.00 8.62 7.66 0.0 100.50 8.62 7.66 0.0
46.50 8.62 7.66 0.0 102.00 8.62 7.66 0.0
48.00 8.62 7.66 0.0 103.50 8.62 7.66 0.0
49.50 8.62 7.66 0.0 105.00 8.62 7.66 0.0
51.00 8.62 7.66 0.0 106.50 8.62 7.66 0.0
52.50 8.62 7.66 0.0 108.00 8.62 7.66 0.0
54.00 8.62 7.66 0.0 109.50 8.62 7.66 0.0
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Runoff

71cfs@ 12.16 hrs, Volume=

Summary for Subcatchment 19S: 465 SITE NORTH

27,201 cf, Depth= 6.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN__ Description
25,932 74 >75% Grass cover, Good, HSG C
21,980 98 Paved parking, HSG C
47,912 85 Weighted Average
25,932 54.12% Pervious Area
21,980 45.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.1 45 0.0050 0.67 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
7.6 658 0.0050 1.44 Shallow Concentrated Flow,
Paved Kv=20.3 fps
8.7 703 Total

67

3780 STORMWATER-(5-31-22)

Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC

NRCC 24-hr D 100-Year D Rainfall=8.62"

Page 102

Hydrograph for Subcatchment 19S: 465 SITE NORTH

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 6.81 0.0 111.00 8.62 6.81 0.0
1.50 0.19 0.00 0.0 57.00 8.62 6.81 0.0 112.50 8.62 6.81 0.0
3.00 0.40 0.00 0.0 58.50 8.62 6.81 0.0 114.00 8.62 6.81 0.0
4.50 0.64 0.04 0.0 60.00 8.62 6.81 0.0 115.50 8.62 6.81 0.0
6.00 0.89 0.12 0.1 61.50 8.62 6.81 0.0 117.00 8.62 6.81 0.0
7.50 1.19 0.27 0.1 63.00 8.62 6.81 0.0 118.50 8.62 6.81 0.0
9.00 1.58 0.50 0.2 64.50 8.62 6.81 0.0 120.00 8.62 6.81 0.0
10.50 2.15 0.91 0.4 66.00 8.62 6.81 0.0

12.00 413 2.57 3.3 67.50 8.62 6.81 0.0

13.50 6.47 4.74 0.6 69.00 8.62 6.81 0.0

15.00 7.04 5.29 0.3 70.50 8.62 6.81 0.0

16.50 7.43 5.66 0.3 72.00 8.62 6.81 0.0

18.00 7.73 5.96 0.2 73.50 8.62 6.81 0.0

19.50 7.98 6.20 0.2 75.00 8.62 6.81 0.0

21.00 8.22 6.42 0.2 76.50 8.62 6.81 0.0

22.50 8.43 6.63 0.1 78.00 8.62 6.81 0.0

24.00 8.62 6.81 0.1 79.50 8.62 6.81 0.0

25.50 8.62 6.81 0.0 81.00 8.62 6.81 0.0

27.00 8.62 6.81 0.0 82.50 8.62 6.81 0.0

28.50 8.62 6.81 0.0 84.00 8.62 6.81 0.0

30.00 8.62 6.81 0.0 85.50 8.62 6.81 0.0

31.50 8.62 6.81 0.0 87.00 8.62 6.81 0.0

33.00 8.62 6.81 0.0 88.50 8.62 6.81 0.0

34.50 8.62 6.81 0.0 90.00 8.62 6.81 0.0

36.00 8.62 6.81 0.0 91.50 8.62 6.81 0.0

37.50 8.62 6.81 0.0 93.00 8.62 6.81 0.0

39.00 8.62 6.81 0.0 94.50 8.62 6.81 0.0

40.50 8.62 6.81 0.0 96.00 8.62 6.81 0.0

42.00 8.62 6.81 0.0 97.50 8.62 6.81 0.0

43.50 8.62 6.81 0.0 99.00 8.62 6.81 0.0

45.00 8.62 6.81 0.0 100.50 8.62 6.81 0.0

46.50 8.62 6.81 0.0 102.00 8.62 6.81 0.0

48.00 8.62 6.81 0.0 103.50 8.62 6.81 0.0

49.50 8.62 6.81 0.0 105.00 8.62 6.81 0.0

51.00 8.62 6.81 0.0 106.50 8.62 6.81 0.0

52.50 8.62 6.81 0.0 108.00 8.62 6.81 0.0

54.00 8.62 6.81 0.0 109.50 8.62 6.81 0.0
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Summary for Subcatchment 20S: Undeveloped

Runoff = 87.7cfs @ 12.88 hrs, Volume= 854,369 cf, Depth= 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description
1,809,628 70 Woods, Good, HSG C

240,208 74 >75% Grass cover, Good, HSG C
2,049,836 70 Weighted Average
2,049,836 100.00% Pervious Area

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

121 50 0.0210 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
13.2 293 0.0220 0.37 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
11.6 322 0.0340 0.46 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
27.3 1,193 0.0850 0.73 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

64.2 1,858 Total
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Hydrograph for Subcatchment 20S: Undeveloped

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.00 0.0 111.00 8.62 5.00 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.00 0.0 112.50 8.62 5.00 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.00 0.0 114.00 8.62 5.00 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.00 0.0 115.50 8.62 5.00 0.0
6.00 0.89 0.00 0.0 61.50 8.62 5.00 0.0 117.00 8.62 5.00 0.0
7.50 1.19 0.02 0.6 63.00 8.62 5.00 0.0 118.50 8.62 5.00 0.0
9.00 1.58 0.10 22 64.50 8.62 5.00 0.0 120.00 8.62 5.00 0.0
10.50 2.15 0.30 5.4 66.00 8.62 5.00 0.0

12.00 413 1.42 19.1 67.50 8.62 5.00 0.0

13.50 6.47 3.18 52.2 69.00 8.62 5.00 0.0

15.00 7.04 3.65 17.3 70.50 8.62 5.00 0.0

16.50 7.43 3.98 10.8 72.00 8.62 5.00 0.0

18.00 7.73 4.23 8.6 73.50 8.62 5.00 0.0

19.50 7.98 4.45 7.0 75.00 8.62 5.00 0.0

21.00 8.22 4.65 6.4 76.50 8.62 5.00 0.0

22.50 8.43 4.83 5.9 78.00 8.62 5.00 0.0

24.00 8.62 5.00 54 79.50 8.62 5.00 0.0

25.50 8.62 5.00 0.7 81.00 8.62 5.00 0.0

27.00 8.62 5.00 0.0 82.50 8.62 5.00 0.0

28.50 8.62 5.00 0.0 84.00 8.62 5.00 0.0

30.00 8.62 5.00 0.0 85.50 8.62 5.00 0.0

31.50 8.62 5.00 0.0 87.00 8.62 5.00 0.0

33.00 8.62 5.00 0.0 88.50 8.62 5.00 0.0

34.50 8.62 5.00 0.0 90.00 8.62 5.00 0.0

36.00 8.62 5.00 0.0 91.50 8.62 5.00 0.0

37.50 8.62 5.00 0.0 93.00 8.62 5.00 0.0

39.00 8.62 5.00 0.0 94.50 8.62 5.00 0.0

40.50 8.62 5.00 0.0 96.00 8.62 5.00 0.0

42.00 8.62 5.00 0.0 97.50 8.62 5.00 0.0

43.50 8.62 5.00 0.0 99.00 8.62 5.00 0.0

45.00 8.62 5.00 0.0 100.50 8.62 5.00 0.0

46.50 8.62 5.00 0.0 102.00 8.62 5.00 0.0

48.00 8.62 5.00 0.0 103.50 8.62 5.00 0.0

49.50 8.62 5.00 0.0 105.00 8.62 5.00 0.0

51.00 8.62 5.00 0.0 106.50 8.62 5.00 0.0

52.50 8.62 5.00 0.0 108.00 8.62 5.00 0.0

54.00 8.62 5.00 0.0 109.50 8.62 5.00 0.0
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Summary for Subcatchment 21S: DB1

Runoff = 222cfs@ 12.13 hrs, Volume= 74,210 cf, Depth= 5.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description
162,392 74 >75% Grass cover, Good, HSG C
162,392 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Hydrograph for Subcatchment 21S: DB1

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.48 0.0 111.00 8.62 5.48 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.48 0.0 112.50 8.62 5.48 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.48 0.0 114.00 8.62 5.48 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.48 0.0 115.50 8.62 5.48 0.0
6.00 0.89 0.01 0.1 61.50 8.62 5.48 0.0 117.00 8.62 5.48 0.0
7.50 1.19 0.06 0.2 63.00 8.62 5.48 0.0 118.50 8.62 5.48 0.0
9.00 1.58 0.18 0.4 64.50 8.62 5.48 0.0 120.00 8.62 5.48 0.0
10.50 2.15 0.42 0.8 66.00 8.62 5.48 0.0

12.00 413 1.69 1.1 67.50 8.62 5.48 0.0

13.50 6.47 3.58 1.7 69.00 8.62 5.48 0.0

15.00 7.04 4.08 1.0 70.50 8.62 5.48 0.0

16.50 7.43 4.42 0.8 72.00 8.62 5.48 0.0

18.00 7.73 4.69 0.6 73.50 8.62 5.48 0.0

19.50 7.98 4.91 0.5 75.00 8.62 5.48 0.0

21.00 8.22 5.12 0.5 76.50 8.62 5.48 0.0

22.50 8.43 5.31 0.5 78.00 8.62 5.48 0.0

24.00 8.62 5.48 0.4 79.50 8.62 5.48 0.0

25.50 8.62 5.48 0.0 81.00 8.62 5.48 0.0

27.00 8.62 5.48 0.0 82.50 8.62 5.48 0.0

28.50 8.62 5.48 0.0 84.00 8.62 5.48 0.0

30.00 8.62 5.48 0.0 85.50 8.62 5.48 0.0

31.50 8.62 5.48 0.0 87.00 8.62 5.48 0.0

33.00 8.62 5.48 0.0 88.50 8.62 5.48 0.0

34.50 8.62 5.48 0.0 90.00 8.62 5.48 0.0

36.00 8.62 5.48 0.0 91.50 8.62 5.48 0.0

37.50 8.62 5.48 0.0 93.00 8.62 5.48 0.0

39.00 8.62 5.48 0.0 94.50 8.62 5.48 0.0

40.50 8.62 5.48 0.0 96.00 8.62 5.48 0.0

42.00 8.62 5.48 0.0 97.50 8.62 5.48 0.0

43.50 8.62 5.48 0.0 99.00 8.62 5.48 0.0

45.00 8.62 5.48 0.0 100.50 8.62 5.48 0.0

46.50 8.62 5.48 0.0 102.00 8.62 5.48 0.0

48.00 8.62 5.48 0.0 103.50 8.62 5.48 0.0

49.50 8.62 5.48 0.0 105.00 8.62 5.48 0.0

51.00 8.62 5.48 0.0 106.50 8.62 5.48 0.0

52.50 8.62 5.48 0.0 108.00 8.62 5.48 0.0

54.00 8.62 5.48 0.0 109.50 8.62 5.48 0.0
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Summary for Subcatchment 22S: 465 SITE ROOF

Runoff = 17.3cfs @ 12.17 hrs, Volume= 77,938 cf, Depth= 8.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

57,453 98 Roofs, HSG C
54,155 98 Roofs, HSG C

111,608 98 Weighted Average
111,608 100.00% Impervious Area

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

10.0 Direct Entry,
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Hydrograph for Subcatchment 22S: 465 SITE ROOF

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 8.38 0.0 111.00 8.62 8.38 0.0
1.50 0.19 0.06 0.2 57.00 8.62 8.38 0.0 112.50 8.62 8.38 0.0
3.00 0.40 0.23 0.3 58.50 8.62 8.38 0.0 114.00 8.62 8.38 0.0
4.50 0.64 0.44 0.4 60.00 8.62 8.38 0.0 115.50 8.62 8.38 0.0
6.00 0.89 0.68 0.4 61.50 8.62 8.38 0.0 117.00 8.62 8.38 0.0
7.50 1.19 0.98 0.6 63.00 8.62 8.38 0.0 118.50 8.62 8.38 0.0
9.00 1.58 1.36 0.7 64.50 8.62 8.38 0.0 120.00 8.62 8.38 0.0
10.50 2.15 1.93 1.2 66.00 8.62 8.38 0.0

12.00 413 3.89 7.9 67.50 8.62 8.38 0.0

13.50 6.47 6.23 1.4 69.00 8.62 8.38 0.0

15.00 7.04 6.80 0.8 70.50 8.62 8.38 0.0

16.50 7.43 7.19 0.6 72.00 8.62 8.38 0.0

18.00 7.73 7.49 0.5 73.50 8.62 8.38 0.0

19.50 7.98 7.75 0.4 75.00 8.62 8.38 0.0

21.00 8.22 7.98 0.4 76.50 8.62 8.38 0.0

22.50 8.43 8.19 0.4 78.00 8.62 8.38 0.0

24.00 8.62 8.38 0.3 79.50 8.62 8.38 0.0

25.50 8.62 8.38 0.0 81.00 8.62 8.38 0.0

27.00 8.62 8.38 0.0 82.50 8.62 8.38 0.0

28.50 8.62 8.38 0.0 84.00 8.62 8.38 0.0

30.00 8.62 8.38 0.0 85.50 8.62 8.38 0.0

31.50 8.62 8.38 0.0 87.00 8.62 8.38 0.0

33.00 8.62 8.38 0.0 88.50 8.62 8.38 0.0

34.50 8.62 8.38 0.0 90.00 8.62 8.38 0.0

36.00 8.62 8.38 0.0 91.50 8.62 8.38 0.0

37.50 8.62 8.38 0.0 93.00 8.62 8.38 0.0

39.00 8.62 8.38 0.0 94.50 8.62 8.38 0.0

40.50 8.62 8.38 0.0 96.00 8.62 8.38 0.0

42.00 8.62 8.38 0.0 97.50 8.62 8.38 0.0

43.50 8.62 8.38 0.0 99.00 8.62 8.38 0.0

45.00 8.62 8.38 0.0 100.50 8.62 8.38 0.0

46.50 8.62 8.38 0.0 102.00 8.62 8.38 0.0

48.00 8.62 8.38 0.0 103.50 8.62 8.38 0.0

49.50 8.62 8.38 0.0 105.00 8.62 8.38 0.0

51.00 8.62 8.38 0.0 106.50 8.62 8.38 0.0

52.50 8.62 8.38 0.0 108.00 8.62 8.38 0.0

54.00 8.62 8.38 0.0 109.50 8.62 8.38 0.0

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225




71

3780 STORMWATER-(5-31-22) NRCC 24-hr D 100-Year D Rainfall=8.62"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 109

Summary for Subcatchment 23S: 555 HALF ROOF

Runoff = 47.7cfs@ 12.13 hrs, Volume= 192,038 cf, Depth= 8.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

275,000 98 Roofs, HSG C

275,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

0.7 483 0.0270 11.83 37.17 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3"' r=0.50'
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n=0.013
6.7 483 Total
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Hydrograph for Subcatchment 23S: 555 HALF ROOF

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 8.38 0.0 111.00 8.62 8.38 0.0
1.50 0.19 0.06 0.5 57.00 8.62 8.38 0.0 112.50 8.62 8.38 0.0
3.00 0.40 0.23 0.8 58.50 8.62 8.38 0.0 114.00 8.62 8.38 0.0
4.50 0.64 0.44 1.0 60.00 8.62 8.38 0.0 115.50 8.62 8.38 0.0
6.00 0.89 0.68 1.1 61.50 8.62 8.38 0.0 117.00 8.62 8.38 0.0
7.50 1.19 0.98 1.4 63.00 8.62 8.38 0.0 118.50 8.62 8.38 0.0
9.00 1.58 1.36 1.8 64.50 8.62 8.38 0.0 120.00 8.62 8.38 0.0
10.50 2.15 1.93 29 66.00 8.62 8.38 0.0
12.00 413 3.89 249 67.50 8.62 8.38 0.0
13.50 6.47 6.23 3.4 69.00 8.62 8.38 0.0
15.00 7.04 6.80 1.9 70.50 8.62 8.38 0.0
16.50 7.43 7.19 1.5 72.00 8.62 8.38 0.0
18.00 7.73 7.49 1.1 73.50 8.62 8.38 0.0
19.50 7.98 7.75 1.0 75.00 8.62 8.38 0.0
21.00 8.22 7.98 0.9 76.50 8.62 8.38 0.0
22.50 8.43 8.19 0 78.00 8.62 8.38 0.0
24.00 8.62 8.38 0.8 79.50 8.62 8.38 0.0
25.50 8.62 8.38 0.0 81.00 8.62 8.38 0.0
27.00 8.62 8.38 0.0 82.50 8.62 8.38 0.0
28.50 8.62 8.38 0.0 84.00 8.62 8.38 0.0
30.00 8.62 8.38 0.0 85.50 8.62 8.38 0.0
31.50 8.62 8.38 0.0 87.00 8.62 8.38 0.0
33.00 8.62 8.38 0.0 88.50 8.62 8.38 0.0
34.50 8.62 8.38 0.0 90.00 8.62 8.38 0.0
36.00 8.62 8.38 0.0 91.50 8.62 8.38 0.0
37.50 8.62 8.38 0.0 93.00 8.62 8.38 0.0
39.00 8.62 8.38 0.0 94.50 8.62 8.38 0.0
40.50 8.62 8.38 0.0 96.00 8.62 8.38 0.0
42.00 8.62 8.38 0.0 97.50 8.62 8.38 0.0
43.50 8.62 8.38 0.0 99.00 8.62 8.38 0.0
45.00 8.62 8.38 0.0 100.50 8.62 8.38 0.0
46.50 8.62 8.38 0.0 102.00 8.62 8.38 0.0
48.00 8.62 8.38 0.0 103.50 8.62 8.38 0.0
49.50 8.62 8.38 0.0 105.00 8.62 8.38 0.0
51.00 8.62 8.38 0.0 106.50 8.62 8.38 0.0
52.50 8.62 8.38 0.0 108.00 8.62 8.38 0.0
54.00 8.62 8.38 0.0 109.50 8.62 8.38 0.0
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Runoff

Summary for Subcatchment 24S: LOT3 NORTH

84.4cfs @ 12.22 hrs, Volume=

404,914 cf, Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf)

CN

Description

248,887

417,105

74
98

>75% Grass cover, Good, HSG C
Paved parking, HSG C

665,992
248,887

417,105

Tc
(min)

Length
(feet)

89

Slope Velocity Capaci

Weighted Average

37.37% Pervious Area

62.63% Impervious Area

(fft)  (ft/sec)

(cfs)

ty Description
S

55
4.8
1.5
3.0

50
200
184

1,300

0.0540 0.15

0.0100 0.70

0.0100 2.03

0.0100 7.20

22.62

Sheet Flow,
Grass: Dense n=0.240 P2=3.20"

Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

Shallow Concentrated Flow,
Paved Kv=20.3 fps

Pipe Channel,

24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013

14.8

1,734

Total
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Hydrograph for Subcatchment 24S: LOT3 NORTH

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 7.30 0.0 111.00 8.62 7.30 0.0
1.50 0.19 0.00 0.0 57.00 8.62 7.30 0.0 112.50 8.62 7.30 0.0
3.00 0.40 0.02 0.4 58.50 8.62 7.30 0.0 114.00 8.62 7.30 0.0
4.50 0.64 0.09 1.0 60.00 8.62 7.30 0.0 115.50 8.62 7.30 0.0
6.00 0.89 0.22 1.5 61.50 8.62 7.30 0.0 117.00 8.62 7.30 0.0
7.50 1.19 0.41 23 63.00 8.62 7.30 0.0 118.50 8.62 7.30 0.0
9.00 1.58 0.69 3.2 64.50 8.62 7.30 0.0 120.00 8.62 7.30 0.0
10.50 2.15 1.16 5.7 66.00 8.62 7.30 0.0

12.00 413 2.94 33.5 67.50 8.62 7.30 0.0

13.50 6.47 5.19 8.7 69.00 8.62 7.30 0.0

15.00 7.04 5.74 4.8 70.50 8.62 7.30 0.0

16.50 7.43 6.12 3.6 72.00 8.62 7.30 0.0

18.00 7.73 6.42 2.8 73.50 8.62 7.30 0.0

19.50 7.98 6.67 25 75.00 8.62 7.30 0.0

21.00 8.22 6.90 23 76.50 8.62 7.30 0.0

22.50 8.43 7.1 21 78.00 8.62 7.30 0.0

24.00 8.62 7.30 1.9 79.50 8.62 7.30 0.0

25.50 8.62 7.30 0.0 81.00 8.62 7.30 0.0

27.00 8.62 7.30 0.0 82.50 8.62 7.30 0.0

28.50 8.62 7.30 0.0 84.00 8.62 7.30 0.0

30.00 8.62 7.30 0.0 85.50 8.62 7.30 0.0

31.50 8.62 7.30 0.0 87.00 8.62 7.30 0.0

33.00 8.62 7.30 0.0 88.50 8.62 7.30 0.0

34.50 8.62 7.30 0.0 90.00 8.62 7.30 0.0

36.00 8.62 7.30 0.0 91.50 8.62 7.30 0.0

37.50 8.62 7.30 0.0 93.00 8.62 7.30 0.0

39.00 8.62 7.30 0.0 94.50 8.62 7.30 0.0

40.50 8.62 7.30 0.0 96.00 8.62 7.30 0.0

42.00 8.62 7.30 0.0 97.50 8.62 7.30 0.0

43.50 8.62 7.30 0.0 99.00 8.62 7.30 0.0

45.00 8.62 7.30 0.0 100.50 8.62 7.30 0.0

46.50 8.62 7.30 0.0 102.00 8.62 7.30 0.0

48.00 8.62 7.30 0.0 103.50 8.62 7.30 0.0

49.50 8.62 7.30 0.0 105.00 8.62 7.30 0.0

51.00 8.62 7.30 0.0 106.50 8.62 7.30 0.0

52.50 8.62 7.30 0.0 108.00 8.62 7.30 0.0

54.00 8.62 7.30 0.0 109.50 8.62 7.30 0.0
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Runoff

Summary for Subcatchment 25S: DB2

= 28.8cfs@ 12.18 hrs, Volume= 112,752 cf, Depth= 5.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description

246,734 74 >75% Grass cover, Good, HSG C

246,734 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 50 0.0600 0.16 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
35 660 0.0450 3.18 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.5 119 0.0080 1.34 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
10.3 829 Total
3780 STORMWATER-(5-31-22) NRCC 24-hr D 100-Year D Rainfall=8.62"
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Hydrograph for Subcatchment 25S: DB2
Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.48 0.0 111.00 8.62 5.48 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.48 0.0 112.50 8.62 5.48 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.48 0.0 114.00 8.62 5.48 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.48 0.0 115.50 8.62 5.48 0.0
6.00 0.89 0.01 0.1 61.50 8.62 5.48 0.0 117.00 8.62 5.48 0.0
7.50 1.19 0.06 0.3 63.00 8.62 5.48 0.0 118.50 8.62 5.48 0.0
9.00 1.58 0.18 0.6 64.50 8.62 5.48 0.0 120.00 8.62 5.48 0.0
10.50 2.15 0.42 1.2 66.00 8.62 5.48 0.0
12.00 413 1.69 12.0 67.50 8.62 5.48 0.0
13.50 6.47 3.58 27 69.00 8.62 5.48 0.0
15.00 7.04 4.08 1.5 70.50 8.62 5.48 0.0
16.50 7.43 4.42 1.2 72.00 8.62 5.48 0.0
18.00 7.73 4.69 0.9 73.50 8.62 5.48 0.0
19.50 7.98 4.91 0.8 75.00 8.62 5.48 0.0
21.00 8.22 5.12 0.8 76.50 8.62 5.48 0.0
22.50 8.43 5.31 0.7 78.00 8.62 5.48 0.0
24.00 8.62 5.48 0.6 79.50 8.62 5.48 0.0
25.50 8.62 5.48 0.0 81.00 8.62 5.48 0.0
27.00 8.62 5.48 0.0 82.50 8.62 5.48 0.0
28.50 8.62 5.48 0.0 84.00 8.62 5.48 0.0
30.00 8.62 5.48 0.0 85.50 8.62 5.48 0.0
31.50 8.62 5.48 0.0 87.00 8.62 5.48 0.0
33.00 8.62 5.48 0.0 88.50 8.62 5.48 0.0
34.50 8.62 5.48 0.0 90.00 8.62 5.48 0.0
36.00 8.62 5.48 0.0 91.50 8.62 5.48 0.0
37.50 8.62 5.48 0.0 93.00 8.62 5.48 0.0
39.00 8.62 5.48 0.0 94.50 8.62 5.48 0.0
40.50 8.62 5.48 0.0 96.00 8.62 5.48 0.0
42.00 8.62 5.48 0.0 97.50 8.62 5.48 0.0
43.50 8.62 5.48 0.0 99.00 8.62 5.48 0.0
45.00 8.62 5.48 0.0 100.50 8.62 5.48 0.0
46.50 8.62 5.48 0.0 102.00 8.62 5.48 0.0
48.00 8.62 5.48 0.0 103.50 8.62 5.48 0.0
49.50 8.62 5.48 0.0 105.00 8.62 5.48 0.0
51.00 8.62 5.48 0.0 106.50 8.62 5.48 0.0
52.50 8.62 5.48 0.0 108.00 8.62 5.48 0.0
54.00 8.62 5.48 0.0 109.50 8.62 5.48 0.0
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Summary for Subcatchment 26S: UNDEVELOPED

Runoff = 414 cfs@ 13.27 hrs, Volume= 525,424 cf, Depth= 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN _ Description
1,184,876 70 Woods, Good, HSG C
75,742 74 >75% Grass cover, Good, HSG C
1,260,618 70 Weighted Average
1,260,618 100.00% Pervious Area

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

12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
29.6 1,022 0.0530 0.58 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
20.6 586 0.0360 0.47 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
36.1 1,210 0.0500 0.56 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

98.6 2,868 Total
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Hydrograph for Subcatchment 26S: UNDEVELOPED

Time Precip. Excess Runoff Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.0 55.50 8.62 5.00 0.0 111.00 8.62 5.00 0.0
1.50 0.19 0.00 0.0 57.00 8.62 5.00 0.0 112.50 8.62 5.00 0.0
3.00 0.40 0.00 0.0 58.50 8.62 5.00 0.0 114.00 8.62 5.00 0.0
4.50 0.64 0.00 0.0 60.00 8.62 5.00 0.0 115.50 8.62 5.00 0.0
6.00 0.89 0.00 0.0 61.50 8.62 5.00 0.0 117.00 8.62 5.00 0.0
7.50 1.19 0.02 0.2 63.00 8.62 5.00 0.0 118.50 8.62 5.00 0.0
9.00 1.58 0.10 1.0 64.50 8.62 5.00 0.0 120.00 8.62 5.00 0.0
10.50 2.15 0.30 25 66.00 8.62 5.00 0.0

12.00 413 1.42 7.6 67.50 8.62 5.00 0.0

13.50 6.47 3.18 40.3 69.00 8.62 5.00 0.0

15.00 7.04 3.65 15.4 70.50 8.62 5.00 0.0

16.50 7.43 3.98 8.0 72.00 8.62 5.00 0.0

18.00 7.73 4.23 5.8 73.50 8.62 5.00 0.0

19.50 7.98 4.45 4.6 75.00 8.62 5.00 0.0

21.00 8.22 4.65 4.1 76.50 8.62 5.00 0.0

22.50 8.43 4.83 3.7 78.00 8.62 5.00 0.0

24.00 8.62 5.00 3.4 79.50 8.62 5.00 0.0

25.50 8.62 5.00 1.4 81.00 8.62 5.00 0.0

27.00 8.62 5.00 0.1 82.50 8.62 5.00 0.0

28.50 8.62 5.00 0.0 84.00 8.62 5.00 0.0

30.00 8.62 5.00 0.0 85.50 8.62 5.00 0.0

31.50 8.62 5.00 0.0 87.00 8.62 5.00 0.0

33.00 8.62 5.00 0.0 88.50 8.62 5.00 0.0

34.50 8.62 5.00 0.0 90.00 8.62 5.00 0.0

36.00 8.62 5.00 0.0 91.50 8.62 5.00 0.0

37.50 8.62 5.00 0.0 93.00 8.62 5.00 0.0

39.00 8.62 5.00 0.0 94.50 8.62 5.00 0.0

40.50 8.62 5.00 0.0 96.00 8.62 5.00 0.0

42.00 8.62 5.00 0.0 97.50 8.62 5.00 0.0

43.50 8.62 5.00 0.0 99.00 8.62 5.00 0.0

45.00 8.62 5.00 0.0 100.50 8.62 5.00 0.0

46.50 8.62 5.00 0.0 102.00 8.62 5.00 0.0

48.00 8.62 5.00 0.0 103.50 8.62 5.00 0.0

49.50 8.62 5.00 0.0 105.00 8.62 5.00 0.0

51.00 8.62 5.00 0.0 106.50 8.62 5.00 0.0

52.50 8.62 5.00 0.0 108.00 8.62 5.00 0.0

54.00 8.62 5.00 0.0 109.50 8.62 5.00 0.0
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Summary for Reach 11R: Culvert

Inflow Area = 640,208 sf, 1.71% Impervious, Inflow Depth = 5.21" for 100-Year D event
Inflow = 258 cfs @ 12.94 hrs, Volume= 277,895 cf
Outflow = 258 cfs @ 12.94 hrs, Volume= 277,895 cf, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
Max. Velocity= 5.92 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.42 fps, Avg. Travel Time= 0.3 min

Peak Storage= 218 cf @ 12.94 hrs
Average Depth at Peak Storage= 1.73'
Bank-Full Depth= 3.00" Flow Area= 8.7 sf, Capacity=63.1 cfs

2.00" x 3.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value= 0.3/ Top Width= 3.80"

Length=50.0' Slope=0.0200 /'

Inlet Invert= 280.00', Outlet Invert=279.00'
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Hydrograph for Reach 11R: Culvert

Time Inflow Storage Elevation Outflow Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs) (hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.0 0 280.00 0.0 111.00 0.0 0 280.00 0.0
3.00 0.0 2 280.02 0.0 114.00 0.0 0 280.00 0.0
6.00 0.1 4 280.04 0.1 117.00 0.0 0 280.00 0.0
9.00 0.8 20 280.19 0.8 120.00 0.0 0 280.00 0.0
12.00 7.5 86 280.77 7.4
15.00 5.8 73 280.67 5.9
18.00 2.8 43 280.41 2.8
21.00 2.0 36 280.34 2.0
24.00 1.7 32 280.30 1.7
27.00 0.0 1 280.01 0.0
30.00 0.0 0 280.00 0.0
33.00 0.0 0 280.00 0.0
36.00 0.0 0 280.00 0.0
39.00 0.0 0 280.00 0.0
42.00 0.0 0 280.00 0.0
45.00 0.0 0 280.00 0.0
48.00 0.0 0 280.00 0.0
51.00 0.0 0 280.00 0.0
54.00 0.0 0 280.00 0.0
57.00 0.0 0 280.00 0.0
60.00 0.0 0 280.00 0.0
63.00 0.0 0 280.00 0.0
66.00 0.0 0 280.00 0.0
69.00 0.0 0 280.00 0.0
72.00 0.0 0 280.00 0.0
75.00 0.0 0 280.00 0.0
78.00 0.0 0 280.00 0.0
81.00 0.0 0 280.00 0.0
84.00 0.0 0 280.00 0.0
87.00 0.0 0 280.00 0.0
90.00 0.0 0 280.00 0.0
93.00 0.0 0 280.00 0.0
96.00 0.0 0 280.00 0.0
99.00 0.0 0 280.00 0.0
102.00 0.0 0 280.00 0.0
105.00 0.0 0 280.00 0.0
108.00 0.0 0 280.00 0.0
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Summary for Pond 9P: CULVERT

Inflow Area = 106,603 sf, 0.00% Impervious, Inflow Depth = 5.48" for 100-Year D event
Inflow = 10.3cfs @ 12.25 hrs, Volume= 48,715 cf

Outflow = 9.7 cfs @ 12.30 hrs, Volume= 48,587 cf, Atten= 6%, Lag= 3.1 min
Primary = 9.7 cfs @ 12.30 hrs, Volume= 48,587 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
Peak Elev=296.05' @ 12.30 hrs Surf.Area= 941 sf Storage= 1,443 cf

Plug-Flow detention time= 6.2 min calculated for 48,575 cf (100% of inflow)
Center-of-Mass det. time= 4.6 min ( 846.8 - 842.2)

Volume Invert Avail.Storage Storage Description

#1 293.00' 4,006 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

293.00 0 0.0 0 0 0

294.00 385 92.0 128 128 675

296.00 925 120.0 1,271 1,400 1,193

298.00 1,723 157.0 2,607 4,006 2,054
Device Routing Invert Outlet Devices

#1  Primary 294.00' 18.0" Round Culvert L=75.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 294.00' / 293.00' S=0.0133'/" Cc=0.900 n=0.013, Flow Area= 1.77 sf

Primary OutFlow Max=9.7 cfs @ 12.30 hrs HW=296.04' (Free Discharge)
1=Culvert (Inlet Controls 9.7 cfs @ 5.48 fps)
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Hydrograph for Pond 9P: CULVERT

Time Inflow Storage Elevation Primary Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.0 0 293.00 0.0 111.00 0.0 128 294.00 0.0
3.00 0.0 0 293.00 0.0 114.00 0.0 128 294.00 0.0
6.00 0.0 49 293.73 0.0 117.00 0.0 128 294.00 0.0
9.00 0.2 212 294.21 0.2 120.00 0.0 128 294.00 0.0
12.00 3.7 545 294.86 3.3
15.00 0.7 285 294.37 0.7
18.00 0.4 244 294.28 0.4
21.00 0.3 232 294.25 0.3
24.00 0.3 221 294.23 0.3
27.00 0.0 128 294.00 0.0
30.00 0.0 128 294.00 0.0
33.00 0.0 128 294.00 0.0
36.00 0.0 128 294.00 0.0
39.00 0.0 128 294.00 0.0
42.00 0.0 128 294.00 0.0
45.00 0.0 128 294.00 0.0
48.00 0.0 128 294.00 0.0
51.00 0.0 128 294.00 0.0
54.00 0.0 128 294.00 0.0
57.00 0.0 128 294.00 0.0
60.00 0.0 128 294.00 0.0
63.00 0.0 128 294.00 0.0
66.00 0.0 128 294.00 0.0
69.00 0.0 128 294.00 0.0
72.00 0.0 128 294.00 0.0
75.00 0.0 128 294.00 0.0
78.00 0.0 128 294.00 0.0
81.00 0.0 128 294.00 0.0
84.00 0.0 128 294.00 0.0
87.00 0.0 128 294.00 0.0
90.00 0.0 128 294.00 0.0
93.00 0.0 128 294.00 0.0
96.00 0.0 128 294.00 0.0
99.00 0.0 128 294.00 0.0
102.00 0.0 128 294.00 0.0
105.00 0.0 128 294.00 0.0
108.00 0.0 128 294.00 0.0
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NRCC 24-hr D 100-Year D Rainfall=8.62"

Inflow Area = 1,677,085 sf, 37.19% Impervious, Inflow Depth = 6.50" for 100-Year D event
Inflow = 148.9cfs @ 12.22 hrs, Volume= 908,954 cf

Outflow = 32.8cfs @ 13.00 hrs, Volume= 908,932 cf, Atten=78%, Lag= 46.8 min
Discarded = 0.7cfs @ 13.00 hrs, Volume= 63,156 cf

Primary = 32.1cfs@ 13.00 hrs, Volume= 845,776 cf

Summary for Pond 10P: DB1

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 2
Peak Elev=282.27' @ 13.00 hrs Surf.Area= 105,069 sf Storage= 413,960 cf

Plug-Flow detention time= 366.7 min calculated for 908,705 cf (100% of inflow)
Center-of-Mass det. time= 367.6 min ( 1,173.6 - 806.0 )

Page 121

Volume Invert Avail.Storage Storage Description
#1 275.00' 603,909 cf Custom Stage Data (Irregular)Listed below (Recalc)
#2 273.00' 138 cf 4.00'D x 11.00'H Vertical Cone/Cylinder
604,047 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
275.00 100 40.0 0 0 100
276.00 13,700 600.0 4,990 4,990 28,622
277.00 27,095 820.0 20,021 25,011 53,492
278.00 44,050 1,020.0 35,231 60,242 82,791
279.00 69,900 1,580.0 56,480 116,721 198,664
280.00 87,050 1,610.0 78,318 195,040 206,444
282.00 103,500 1,725.0 190,313 385,353 237,146
284.00 115,160  1,730.0 218,556 603,909 240,864
Device Routing Invert OQutlet Devices
#1  Primary 273.34' 24.0" Round Culvert L=90.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 273.34' / 266.30' S=0.0782'/" Cc= 0.900
n=0.010 PVC, smooth interior, Flow Area= 3.14 sf
#2  Device 1 276.36' 6.0" Vert. Orifice/Grate X 3.00 C=0.600
#3  Device 1 278.80' 0.7' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#4  Device 1 281.40' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads
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#5  Primary 283.50' 6.0'long x 10.0' breadth Emergency Spillway
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
#6  Discarded 273.00' 0.270 in/hr Exfiltration over Surface area
gis(;:arded OutFlow Max=0.7 cfs @ 13.00 hrs HW=282.27' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.7 cfs)

rimary OutFlow Max=32.2 cfs @ 13.00 hrs HW=282.27' (Free Discharge)
1=Culvert (Passes 32.2 cfs of 42.6 cfs potential flow)
2=0rifice/Grate (Orifice Controls 6.7 cfs @ 11.46 fps)
3=Sharp-Crested Rectangular Weir (Weir Controls 7.4 cfs @ 6.09 fps)
=Orifice/Grate (Orifice Controls 18.0 cfs @ 4.50 fps)
5=Emergency Spillway ( Controls 0.0 cfs)
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Hydrograph for Pond 10P: DB1
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Time Inflow Storage Elevation Outflow  Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.0 0 273.00 0.0 0.0 0.0
6.00 2.5 20,014 276.80 14 0.2 1.2
12.00 73.4 174,301 279.75 71 0.5 6.6
18.00 6.7 310,566 281.25 1.1 0.6 10.5
24.00 45 221,446 280.30 8.4 0.6 7.8
30.00 0.0 91,701 278.61 4.4 0.4 4.0
36.00 0.0 22,563 276.90 17 0.2 15
42.00 0.0 11,340 276.39 0.1 0.1 0.0
48.00 0.0 8,930 276.26 0.1 0.1 0.0
54.00 0.0 6,783 276.12 0.1 0.1 0.0
60.00 0.0 4,850 275.99 0.1 0.1 0.0
66.00 0.0 3,262 275.85 0.1 0.1 0.0
72.00 0.0 2,068 275.71 0.0 0.0 0.0
78.00 0.0 1,211 275.58 0.0 0.0 0.0
84.00 0.0 637 275.44 0.0 0.0 0.0
90.00 0.0 286 275.31 0.0 0.0 0.0
96.00 0.0 104 27517 0.0 0.0 0.0
102.00 0.0 34 275.04 0.0 0.0 0.0
108.00 0.0 24 274.91 0.0 0.0 0.0
114.00 0.0 22 274.77 0.0 0.0 0.0
120.00 0.0 21 274.64 0.0 0.0 0.0
3780 STORMWATER-(5-31-22) NRCC 24-hr D 100-Year D Rainfall=8.62"
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Summary for Pond 12P: CULV 30

Inflow Area = 527,285 sf, 4.17% Impervious, Inflow Depth = 5.49" for 100-Year D event
Inflow = 413cfs @ 12.32 hrs, Volume= 241,445 cf

Outflow = 40.0cfs @ 12.37 hrs, Volume= 241,442 cf, Atten= 3%, Lag= 3.1 min
Discarded = 0.0cfs @ 12.37 hrs, Volume= 466 cf

Primary = 40.0cfs @ 12.37 hrs, Volume= 240,976 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 6
Peak Elev=284.12' @ 12.37 hrs Surf.Area= 1,606 sf Storage= 4,498 cf

Plug-Flow detention time= 3.1 min calculated for 241,442 cf (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 848.8 - 845.8)

Volume Invert Avail.Storage Storage Description

#1 279.50' 8,119 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

279.50 0 0 0 0

280.00 610 102 102 610

282.00 1,035 1,626 1,728 1,081

284.00 1,570 2,586 4,315 1,673

286.00 2,255 3,804 8,119 2,425
Device Routing Invert Outlet Devices

#1  Primary 280.00' 30.0" Round Culvert L=129.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 280.00' / 278.00' S=0.0155"" Cc=0.900 n=0.013, Flow Area= 4.91 sf
#2  Discarded 279.50' 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.0 cfs @ 12.37 hrs HW=284.11" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=39.9 cfs @ 12.37 hrs HW=284.11" (Free Discharge)
1=Culvert (Inlet Controls 39.9 cfs @ 8.14 fps)

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225




79

3780 STORMWATER-(5-31-22) NRCC 24-hr D 100-Year D Rainfall=8.62"
Prepared by Engineering Design Consultants, Inc.
HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC Page 125

Hydrograph for Pond 12P: CULV 30
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Time Inflow Storage Elevation Outflow  Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.0 0 279.50 0.0 0.0 0.0
6.00 0.2 188 280.14 0.1 0.0 0.1
12.00 15.2 1,335 281.60 14.3 0.0 14.3
18.00 2.0 468 280.55 21 0.0 21
24.00 14 394 280.45 14 0.0 14
30.00 0.0 57 279.91 0.0 0.0 0.0
36.00 0.0 18 279.78 0.0 0.0 0.0
42.00 0.0 3 279.64 0.0 0.0 0.0
48.00 0.0 0 279.51 0.0 0.0 0.0
54.00 0.0 0 279.50 0.0 0.0 0.0
60.00 0.0 0 279.50 0.0 0.0 0.0
66.00 0.0 0 279.50 0.0 0.0 0.0
72.00 0.0 0 279.50 0.0 0.0 0.0
78.00 0.0 0 279.50 0.0 0.0 0.0
84.00 0.0 0 279.50 0.0 0.0 0.0
90.00 0.0 0 279.50 0.0 0.0 0.0
96.00 0.0 0 279.50 0.0 0.0 0.0
102.00 0.0 0 279.50 0.0 0.0 0.0
108.00 0.0 0 279.50 0.0 0.0 0.0
114.00 0.0 0 279.50 0.0 0.0 0.0
120.00 0.0 0 279.50 0.0 0.0 0.0
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Summary for Pond 13P: CULV 12A

Inflow Area = 421,825 sf, 65.19% Impervious, Inflow Depth = 7.37" for 100-Year D event
Inflow = 56.2 cfs @ 12.16 hrs, Volume= 259,134 cf
Outflow = 43.5cfs @ 12.24 hrs, Volume= 259,140 cf, Atten=23%, Lag= 4.8 min
Primary = 43.5cfs @ 12.24 hrs, Volume= 259,140 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs / 6
Peak Elev=295.64' @ 12.24 hrs Surf.Area= 4,411 sf Storage= 12,653 cf

Plug-Flow detention time= 2.6 min calculated for 259,075 cf (100% of inflow)
Center-of-Mass det. time= 2.6 min ( 772.0 - 769.4 )

Volume Invert Avail.Storage Storage Description
#1 291.00' 28,701 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
291.00 100 40.0 0 0 100
292.00 2,142 200.0 902 902 3,158
294.00 3,334 230.0 5,432 6,334 4,271
296.00 4,670 270.0 7,967 14,300 5,939
298.00 6,352 323.0 10,979 25,279 8,510
298.50 7,345 340.0 3,421 28,701 9,422
Device Routing Invert Outlet Devices
#1  Primary 291.00' 30.0" Round Culvert L=120.0'" RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 291.00' / 286.20' S=0.0400 /" Cc=0.900 n=0.013, Flow Area=4.91 sf

Primary OutFlow Max=43.5 cfs @ 12.24 hrs HW=295.64' (Free Discharge)
1=Culvert (Inlet Controls 43.5 cfs @ 8.86 fps)
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Hydrograph for Pond 13P: CULV 12A
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Time Inflow Storage Elevation Primary Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.0 0 291.00 0.0 111.00 0.0 0 291.00 0.0
3.00 0.8 94 291.34 0.8 114.00 0.0 0 291.00 0.0
6.00 1.1 128 291.40 11 117.00 0.0 0 291.00 0.0
9.00 21 245 291.56 21 120.00 0.0 0 291.00 0.0
12.00 26.8 3,595 293.10 21.7
15.00 29 361 291.67 29
18.00 1.7 201 291.51 1.7
21.00 1.4 163 291.46 1.4
24.00 1.2 134 291.41 1.2
27.00 0.0 0 291.00 0.0
30.00 0.0 0 291.00 0
33.00 0.0 0 291.00 0.0
36.00 0.0 0 291.00 0.0
39.00 0.0 0 291.00 0.0
42.00 0.0 0 291.00 0.0
45.00 0.0 0 291.00 0.0
48.00 0.0 0 291.00 0.0
51.00 0.0 0 291.00 0.0
54.00 0.0 0 291.00 0.0
57.00 0.0 0 291.00 0.0
60.00 0.0 0 291.00 0.0
63.00 0.0 0 291.00 0.0
66.00 0.0 0 291.00 0.0
69.00 0.0 0 291.00 0.0
72.00 0.0 0 291.00 0.0
75.00 0.0 0 291.00 0.0
78.00 0.0 0 291.00 0.0
81.00 0.0 0 291.00 0.0
84.00 0.0 0 291.00 0.0
87.00 0.0 0 291.00 0.0
90.00 0.0 0 291.00 0.0
93.00 0.0 0 291.00 0.0
96.00 0.0 0 291.00 0.0
99.00 0.0 0 291.00 0.0
102.00 0.0 0 291.00 0.0
105.00 0.0 0 291.00 0.0
108.00 0.0 0 291.00 0.0
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Summary for Pond 22P: INF
Inflow Area = 111,608 sf,100.00% Impervious, Inflow Depth = 8.38" for 100-Year D event
Inflow = 17.3cfs @ 12.17 hrs, Volume= 77,938 cf
Outflow = 171 cfs @ 12.17 hrs, Volume= 77,968 cf, Atten= 1%, Lag= 0.0 min
Discarded = 0.0cfs @ 12.15 hrs, Volume= 1,704 cf
Primary = 171 cfs @ 12.17 hrs, Volume= 76,264 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt=0.03 hrs / 4
Peak Elev=290.78' @ 12.17 hrs Surf.Area= 2,044 sf Storage= 4,175 cf

Plug-Flow detention time= 20.8 min calculated for 77,929 cf (100% of inflow)
Center-of-Mass det. time= 21.3 min ( 766.7 - 745.4 )

Volume Invert Avail.Storage Storage Description
#1A 285.50' 1,589 cf 28.00'W x 73.00'L x 3.21'H Field A
6,558 cf Overall - 2,587 cf Embedded = 3,971 cf x 40.0% Voids
#2A 286.00' 2,587 cf Cultec R-280HD x 60 Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 6.07 sf x 6 rows

4,175 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 286.00' 18.0" Round Culvert L=20.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 286.00' / 285.14' S=0.0430 /" Cc=0.900 n=0.013, Flow Area= 1.77 sf
#2  Discarded 285.50' 0.270 in/hr Exfiltration over Wetted area

iscarded OutFlow Max=0.0 cfs @ 12.15 hrs HW=290.60" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=16.9 cfs @ 12.17 hrs HW=290.69' (Free Discharge)
1=Culvert (Inlet Controls 16.9 cfs @ 9.56 fps)

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225




81

3780 STORMWATER-(5-31-22)
Prepared by Engineering Design Consultants, Inc.

HydroCAD® 10.00-24 s/n 03310 © 2018 HydroCAD Software Solutions LLC

NRCC 24-hr D 100-Year D Rainfall=8.62"

Page 129

Hydrograph for Pond 22P: INF

Time Inflow Storage Elevation Outflow  Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.0 0 285.50 0.0 0.0 0.0
6.00 0.4 909 286.28 0.4 0.0 0.4
12.00 7.9 2,586 287.28 6.2 0.0 6.2
18.00 0.5 945 286.30 0.5 0.0 0.5
24.00 0.3 839 286.24 0.3 0.0 0.3
30.00 0.0 248 285.80 0.0 0.0 0.0
36.00 0.0 3 285.50 0.0 0.0 0.0
42.00 0.0 0 285.50 0.0 0.0 0.0
48.00 0.0 0 285.50 0.0 0.0 0.0
54.00 0.0 0 285.50 0.0 0.0 0.0
60.00 0.0 0 285.50 0.0 0.0 0.0
66.00 0.0 0 285.50 0.0 0.0 0.0
72.00 0.0 0 285.50 0.0 0.0 0.0
78.00 0.0 0 285.50 0.0 0.0 0.0
84.00 0.0 0 285.50 0.0 0.0 0.0
90.00 0.0 0 285.50 0.0 0.0 0.0
96.00 0.0 0 285.50 0.0 0.0 0.0
102.00 0.0 0 285.50 0.0 0.0 0.0
108.00 0.0 0 285.50 0.0 0.0 0.0
114.00 0.0 0 285.50 0.0 0.0 0.0
120.00 0.0 0 285.50 0.0 0.0 0.0
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Inflow Area = 1,187,726 sf,
Inflow = 147.9 cfs @
Outflow = 36.5cfs @
Discarded = 0.6 cfs @
Primary = 359cfs @

Summary for Pond 30P: DB2

58.27% Impervious, Inflow Depth =
12.17 hrs, Volume=
12.62 hrs, Volume=
12.62 hrs, Volume=
12.62 hrs, Volume=

7.17" for 100-Year D event
709,704 cf
709,689 cf, Atten=75%, Lag= 26.6 min

49,703 cf
659,985 cf

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt=0.03 hrs / 4
Peak Elev= 325.65' @ 12.62 hrs Surf.Area= 91,900 sf Storage= 295,082 cf

Plug-Flow detention time= 264.7 min calculated for 709,511 cf (100% of inflow)
Center-of-Mass det. time= 265.7 min ( 1,052.3 - 786.6 )

Volume Invert Avail.Storage Storage Description
#1 319.00' 329,237 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)
319.00 400 80.0 0.0 0 0 400
320.00 19,450 575.0 100.0 7,546 7,546 26,203
321.00 28,075 685.0 100.0 23,631 31,177 37,250
322.00 37,630 790.0 100.0 32,736 63,913 49,597
323.00 50,456 930.0 100.0 43,887 107,800 68,779
324.00 69,750 1,090.0 100.0 59,843 167,643 94,518
325.00 76,570  1,130.0 100.0 73,133 240,777 101,671
326.00 100,910 1,570.0 100.0 88,461 329,237 196,219
Device Routing Invert Outlet Devices
#1  Primary 319.00" 24.0" Round Culvert L=70.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 319.00' / 315.50' S=0.0500'/'" Cc=0.900 n=0.013, Flow Area= 3.14 sf
#2  Device 1 320.34' 10.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 322.50' 20.0 deg x 1.0" long Sharp-Crested Vee/Trap Weir Cv=2.69 (C= 3.36)
#4  Device 1 324.90' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#5  Primary 325.50" 10.0'long x 10.0' breadth Broad-Crested Rectangular Weir X 0.00

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
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#6

Discarded 319.00" 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.6 cfs @ 12.62 hrs HW=325.65" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.6 cfs)

Primary OutFlow Max=35.9 cfs @ 12.62 hrs HW=325.65" (Free Discharge)
=Culvert (Inlet Controls 35.9 cfs @ 11.44 fps)
2=Orifice/Grate (Passes < 5.8 cfs potential flow)
-3=Sharp-Crested Vee/Trap Weir (Passes < 27.1 cfs potential flow)

=Orifice/Grate (Passes < 16.6 cfs potential flow)

5=Broad-Crested Rectangular Weir ( Controls 0.0 cfs)
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Hydrograph for Pond 30P: DB2

Time Inflow Storage Elevation Outflow  Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.0 0 319.00 0.0 0.0 0.0
6.00 2.6 23,611 320.72 0.7 0.2 0.5
12.00 70.4 160,070 323.89 1.7 0.4 1.2
18.00 4.9 135,890 323.51 8.6 0.4 8.3
24.00 3.3 94,697 322.73 4.4 0.3 4.1
30.00 0.0 33,144 321.07 1.6 0.2 1.5
36.00 0.0 18,389 320.50 0.3 0.1 0.1
42.00 0.0 14,594 320.34 0.1 0.1 0.0
48.00 0.0 11,673 320.20 0.1 0.1 0.0
54.00 0.0 8,902 320.07 0.1 0.1 0.0
60.00 0.0 6,330 319.93 0.1 0.1 0.0
66.00 0.0 4,270 319.80 0.1 0.1 0.0
72.00 0.0 2,712 319.66 0.1 0.1 0.0
78.00 0.0 1,586 319.53 0.0 0.0 0.0
84.00 0.0 821 319.39 0.0 0.0 0.0
90.00 0.0 349 319.26 0.0 0.0 0.0
96.00 0.0 98 319.12 0.0 0.0 0.0
102.00 0.0 9 319.02 0.0 0.0 0.0
108.00 0.0 1 319.00 0.0 0.0 0.0
114.00 0.0 0 319.00 0.0 0.0 0.0
120.00 0.0 0 319.00 0.0 0.0 0.0
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Inflow Area
Inflow
Primary

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

4,510,313 sf,
155.5cfs @ 13.17 hrs, Volume=
155.5cfs @ 13.17 hrs, Volume=

0.00% Impervious, Inflow Depth =

5.00"

1,879,893 cf

1,879,893 cf, Atten=0%, Lag= 0.0 min

Summary for Link 1L: Total PreDeveloped West

for 100-Year D event
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Hydrograph for Link 1L: Total PreDeveloped West
Time Inflow Elevation Primary Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.0 0.00 0.0 55.50 0.0 0.00 0.0 111.00 0.0 0.00 0.0
1.50 0.0 0.00 0.0 57.00 0.0 0.00 0.0 112.50 0.0 0.00 0.0
3.00 0.0 0.00 0.0 58.50 0.0 0.00 0.0 114.00 0.0 0.00 0.0
4.50 0.0 0.00 0.0 60.00 0.0 0.00 0.0 115.50 0.0 0.00 0.0
6.00 0.0 0.00 0.0 61.50 0.0 0.00 0.0 117.00 0.0 0.00 0.0
7.50 0.8 0.00 0.8 63.00 0.0 0.00 0.0 118.50 0.0 0.00 0.0
9.00 3.9 0.00 3.9 64.50 0.0 0.00 0.0 120.00 0.0 0.00 0.0
10.50 9.7 0.00 9.7 66.00 0.0 0.00 0.0
12.00 30.3 0.00 30.3 67.50 0.0 0.00 0.0
13.50 141.5 0.00 141.5 69.00 0.0 0.00 0.0
15.00 50.2 0.00 50.2 70.50 0.0 0.00 0.0
16.50 27.2 0.00 27.2 72.00 0.0 0.00 0.0
18.00 20.2 0.00 20.2 73.50 0.0 0.00 0.0
19.50 16.1 0.00 16.1 75.00 0.0 0.00 0.0
21.00 14.5 0.00 14.5 76.50 0.0 0.00 0.0
22.50 13.3 0.00 13.3 78.00 0.0 0.00 0.0
24.00 12.1 0.00 12.1 79.50 0.0 0.00 0.0
25.50 4.0 0.00 4.0 81.00 0.0 0.00 0.0
27.00 0.4 0.00 0.4 82.50 0.0 0.00 0.0
28.50 0.0 0.00 0.0 84.00 0.0 0.00 0.0
30.00 0.0 0.00 0.0 85.50 0.0 0.00 0.0
31.50 0.0 0.00 0.0 87.00 0.0 0.00 0.0
33.00 0.0 0.00 0.0 88.50 0.0 0.00 0.0
34.50 0.0 0.00 0.0 90.00 0.0 0.00 0.0
36.00 0.0 0.00 0.0 91.50 0.0 0.00 0.0
37.50 0.0 0.00 0.0 93.00 0.0 0.00 0.0
39.00 0.0 0.00 0.0 94.50 0.0 0.00 0.0
40.50 0.0 0.00 0.0 96.00 0.0 0.00 0.0
42.00 0.0 0.00 0.0 97.50 0.0 0.00 0.0
43.50 0.0 0.00 0.0 99.00 0.0 0.00 0.0
45.00 0.0 0.00 0.0 100.50 0.0 0.00 0.0
46.50 0.0 0.00 0.0 102.00 0.0 0.00 0.0
48.00 0.0 0.00 0.0 103.50 0.0 0.00 0.0
49.50 0.0 0.00 0.0 105.00 0.0 0.00 0.0
51.00 0.0 0.00 0.0 106.50 0.0 0.00 0.0
52.50 0.0 0.00 0.0 108.00 0.0 0.00 0.0
54.00 0.0 0.00 0.0 109.50 0.0 0.00 0.0
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Summary for Link 10L: PostDeveloped

Inflow Area = 2,347,956 sf, 27.53% Impervious, Inflow Depth = 5.84" for 100-Year D event
Inflow = 58.5cfs @ 12.94 hrs, Volume= 1,141,697 cf
Primary = 58.5cfs @ 12.94 hrs, Volume= 1,141,697 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
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Hydrograph for Link 10L: PostDeveloped

Time Inflow Elevation Primary Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.0 0.00 0.0 55.50 0.0 0.00 0.0 111.00 0.0 0.00 0.0
1.50 0.0 0.00 0.0 57.00 0.0 0.00 0.0 112.50 0.0 0.00 0.0
3.00 0.0 0.00 0.0 58.50 0.0 0.00 0.0 114.00 0.0 0.00 0.0
4.50 0.3 0.00 0.3 60.00 0.0 0.00 0.0 115.50 0.0 0.00 0.0
6.00 1.3 0.00 1.3 61.50 0.0 0.00 0.0 117.00 0.0 0.00 0.0
7.50 24 0.00 24 63.00 0.0 0.00 0.0 118.50 0.0 0.00 0.0
9.00 3.7 0.00 3.7 64.50 0.0 0.00 0.0 120.00 0.0 0.00 0.0
10.50 5.7 0.00 57 66.00 0.0 0.00 0.0
12.00 16.7 0.00 16.7 67.50 0.0 0.00 0.0
13.50 48.8 0.00 48.8 69.00 0.0 0.00 0.0
15.00 23.0 0.00 23.0 70.50 0.0 0.00 0.0
16.50 15.4 0.00 15.4 72.00 0.0 0.00 0.0
18.00 13.4 0.00 13.4 73.50 0.0 0.00 0.0
19.50 12.0 0.00 12.0 75.00 0.0 0.00 0.0
21.00 111 0.00 11 76.50 0.0 0.00 0.0
22.50 10.2 0.00 10.2 78.00 0.0 0.00 0.0
24.00 9.6 0.00 9.6 79.50 0.0 0.00 0.0
25.50 71 0.00 71 81.00 0.0 0.00 0.0
27.00 5.7 0.00 5.7 82.50 0.0 0.00 0.0
28.50 4.6 0.00 4.6 84.00 0.0 0.00 0.0
30.00 4.0 0.00 4.0 85.50 0.0 0.00 0.0
31.50 3.6 0.00 3.6 87.00 0.0 0.00 0.0
33.00 3.0 0.00 3.0 88.50 0.0 0.00 0.0
34.50 24 0.00 24 90.00 0.0 0.00 0.0
36.00 1.5 0.00 1.5 91.50 0.0 0.00 0.0
37.50 0.6 0.00 0.6 93.00 0.0 0.00 0.0
39.00 0.2 0.00 0.2 94.50 0.0 0.00 0.0
40.50 0.1 0.00 0.1 96.00 0.0 0.00 0.0
42.00 0.0 0.00 0.0 97.50 0.0 0.00 0.0
43.50 0.0 0.00 0.0 99.00 0.0 0.00 0.0
45.00 0.0 0.00 0.0 100.50 0.0 0.00 0.0
46.50 0.0 0.00 0.0 102.00 0.0 0.00 0.0
48.00 0.0 0.00 0.0 103.50 0.0 0.00 0.0
49.50 0.0 0.00 0.0 105.00 0.0 0.00 0.0
51.00 0.0 0.00 0.0 106.50 0.0 0.00 0.0
52.50 0.0 0.00 0.0 108.00 0.0 0.00 0.0
54.00 0.0 0.00 0.0 109.50 0.0 0.00 0.0
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Inflow Area
Inflow
Primary

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs

Summary for Link 11L: Total Post Developed West

1459 cfs @ 12.90 hrs, Volume=

4,397,792 sf, 14.70% Impervious, Inflow Depth =
1459 cfs @ 12.90 hrs, Volume=

5.45"

1,996,066 cf

1,996,066 cf, Atten=0%, Lag= 0.0 min

for 100-Year D event
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Hydrograph for Link 11L: Total Post Developed West
Time Inflow Elevation Primary Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.0 0.00 0.0 55.50 0.0 0.00 0.0 111.00 0.0 0.00 0.0
1.50 0.0 0.00 0.0 57.00 0.0 0.00 0.0 112.50 0.0 0.00 0.0
3.00 0.0 0.00 0.0 58.50 0.0 0.00 0.0 114.00 0.0 0.00 0.0
4.50 0.3 0.00 0.3 60.00 0.0 0.00 0.0 115.50 0.0 0.00 0.0
6.00 1.3 0.00 1.3 61.50 0.0 0.00 0.0 117.00 0.0 0.00 0.0
7.50 29 0.00 29 63.00 0.0 0.00 0.0 118.50 0.0 0.00 0.0
9.00 59 0.00 59 64.50 0.0 0.00 0.0 120.00 0.0 0.00 0.0
10.50 11.1 0.00 1.1 66.00 0.0 0.00 0.0
12.00 35.7 0.00 35.7 67.50 0.0 0.00 0.0
13.50 101.0 0.00 101.0 69.00 0.0 0.00 0.0
15.00 40.3 0.00 40.3 70.50 0.0 0.00 0.0
16.50 26.2 0.00 26.2 72.00 0.0 0.00 0.0
18.00 21.9 0.00 21.9 73.50 0.0 0.00 0.0
19.50 19.0 0.00 19.0 75.00 0.0 0.00 0.0
21.00 17.5 0.00 17.5 76.50 0.0 0.00 0.0
22.50 16.1 0.00 16.1 78.00 0.0 0.00 0.0
24.00 15.0 0.00 15.0 79.50 0.0 0.00 0.0
25.50 7.8 0.00 7.8 81.00 0.0 0.00 0.0
27.00 57 0.00 5.7 82.50 0.0 0.00 0.0
28.50 4.6 0.00 46 84.00 0.0 0.00 0.0
30.00 4.0 0.00 4.0 85.50 0.0 0.00 0.0
31.50 3.6 0.00 3.6 87.00 0.0 0.00 0.0
33.00 3.0 0.00 3.0 88.50 0.0 0.00 0.0
34.50 24 0.00 2.4 90.00 0.0 0.00 0.0
36.00 1.5 0.00 1.5 91.50 0.0 0.00 0.0
37.50 0.6 0.00 0.6 93.00 0.0 0.00 0.0
39.00 0.2 0.00 0.2 94.50 0.0 0.00 0.0
40.50 0.1 0.00 0.1 96.00 0.0 0.00 0.0
42.00 0.0 0.00 0.0 97.50 0.0 0.00 0.0
43.50 0.0 0.00 0.0 99.00 0.0 0.00 0.0
45.00 0.0 0.00 0.0 100.50 0.0 0.00 0.0
46.50 0.0 0.00 0.0 102.00 0.0 0.00 0.0
48.00 0.0 0.00 0.0 103.50 0.0 0.00 0.0
49.50 0.0 0.00 0.0 105.00 0.0 0.00 0.0
51.00 0.0 0.00 0.0 106.50 0.0 0.00 0.0
52.50 0.0 0.00 0.0 108.00 0.0 0.00 0.0
54.00 0.0 0.00 0.0 109.50 0.0 0.00 0.0
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Summary for Link 12L: Total Post-Developed North

Inflow Area = 2,448,344 sf, 28.27% Impervious, Inflow Depth = 5.81" for 100-Year D event
Inflow = 759 cfs @ 13.24 hrs, Volume= 1,185,409 cf
Primary = 759 cfs @ 13.24 hrs, Volume= 1,185,409 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.03 hrs
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Hydrograph for Link 12L: Total Post-Developed North
Time Inflow Elevation Primary Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.0 0.00 0.0 55.50 0.0 0.00 0.0 111.00 0.0 0.00 0.0
1.50 0.0 0.00 0.0 57.00 0.0 0.00 0.0 112.50 0.0 0.00 0.0
3.00 0.0 0.00 0.0 58.50 0.0 0.00 0.0 114.00 0.0 0.00 0.0
4.50 0.0 0.00 0.0 60.00 0.0 0.00 0.0 115.50 0.0 0.00 0.0
6.00 0.5 0.00 0.5 61.50 0.0 0.00 0.0 117.00 0.0 0.00 0.0
7.50 1.8 0.00 1.8 63.00 0.0 0.00 0.0 118.50 0.0 0.00 0.0
9.00 3.3 0.00 33 64.50 0.0 0.00 0.0 120.00 0.0 0.00 0.0
10.50 57 0.00 57 66.00 0.0 0.00 0.0
12.00 18.8 0.00 18.8 67.50 0.0 0.00 0.0
13.50 69.3 0.00 69.3 69.00 0.0 0.00 0.0
15.00 31.7 0.00 31.7 70.50 0.0 0.00 0.0
16.50 19.2 0.00 19.2 72.00 0.0 0.00 0.0
18.00 14.0 0.00 14.0 73.50 0.0 0.00 0.0
19.50 11.0 0.00 11.0 75.00 0.0 0.00 0.0
21.00 9.4 0.00 9.4 76.50 0.0 0.00 0.0
22.50 8.3 0.00 8.3 78.00 0.0 0.00 0.0
24.00 7.5 0.00 7.5 79.50 0.0 0.00 0.0
25.50 4.7 0.00 4.7 81.00 0.0 0.00 0.0
27.00 29 0.00 2.9 82.50 0.0 0.00 0.0
28.50 22 0.00 22 84.00 0.0 0.00 0.0
30.00 1.5 0.00 1.5 85.50 0.0 0.00 0.0
31.50 0.8 0.00 0.8 87.00 0.0 0.00 0.0
33.00 0.4 0.00 04 88.50 0.0 0.00 0.0
34.50 0.2 0.00 0.2 90.00 0.0 0.00 0.0
36.00 0.1 0.00 0.1 91.50 0.0 0.00 0.0
37.50 0.1 0.00 0.1 93.00 0.0 0.00 0.0
39.00 0.0 0.00 0.0 94.50 0.0 0.00 0.0
40.50 0.0 0.00 0.0 96.00 0.0 0.00 0.0
42.00 0.0 0.00 0.0 97.50 0.0 0.00 0.0
43.50 0.0 0.00 0.0 99.00 0.0 0.00 0.0
45.00 0.0 0.00 0.0 100.50 0.0 0.00 0.0
46.50 0.0 0.00 0.0 102.00 0.0 0.00 0.0
48.00 0.0 0.00 0.0 103.50 0.0 0.00 0.0
49.50 0.0 0.00 0.0 105.00 0.0 0.00 0.0
51.00 0.0 0.00 0.0 106.50 0.0 0.00 0.0
52.50 0.0 0.00 0.0 108.00 0.0 0.00 0.0
54.00 0.0 0.00 0.0 109.50 0.0 0.00 0.0
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Summary for Subcatchment 1S: SWALE NORTH

Runoff = 1416 cfs @ 12.13 hrs, Volume= 0.606 af, Depth> 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-13.00 hrs, dt= 0.05 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN Description
105,938 74  >75% Grass cover, Good, HSG C

105,938 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 2S: SWALE SOUTH

Runoff = 476 cfs @ 12.13 hrs, Volume= 0.204 af, Depth> 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 10.00-13.00 hrs, dt= 0.05 hrs
NRCC 24-hr D 100-Year D Rainfall=8.62"

Area (sf) CN Description
35,608 74 >75% Grass cover, Good, HSG C

35,608 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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1 Trapezoidal Riprap-Lined Waterway Design.xlsm

2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘

3 |Computed By WML Date 5/24/2022 11/15/2019

4 [Checked by Date

5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.

6 Design flow, Q= 9.7 cfs WW horiz. Length= 48.0 ft

7 Slope, S= 0.03 ft/ft = 33.33:1 U/S WW F.L. elev= 293.0 ft

8 | Bottom Width, W= 10 ft D/S WW F.L. elev= 291.6 ft

9 Side slope, Z= 2.5:1 Waterway drop= 1.4 ft

10 Safety factor= 1.2 Typically 1.2 WW length along slope= 48.0 ft

11 Rock shape = Angular ‘

12 Min. req'd D50=‘ 1.24 in Spreadsheet formatting key:

13 D50 used= 6.00 in XXX =Input cells

14 n=‘ 0.037 X.XX =Output from "Solve" button

15 Freeboard= 1.00 ft X.XX|=Other computed output

16 ‘ Red text =Instructions, warnings, info

17 Flow depth, d= 0.30 ft Calculated

18 |Critical depth, d .= 0.30 ft

19 Critical slope, S;= 0.030 ft/ft 0.7S. = 0.0210 ft/ft

20 1.3S.= 0.0390 ft/ft

21 Design slope, S= 0.0300 ft/ft 0.75c<5<1.3Sc. Select a different slope or bottom width.

22 Velocity= 3.00 fps Est. riprap unit wt= 0.02  Tons/CY

23 Rock shape = Angular ‘Rock Gs = 2.65

24 Riprap thickness: Required riprap gradation for D50 selected

25 Minimum= 1.00 ft % Rock dia., inches Rock weight, Ib

26 Provided= 2.00 ft Smaller min. max. min. max.

27 100 9.0 12.0 53 126

28 Sideslope height: 85 7.8 10.8 35 92

29 Minimums= 1.30 ft 50 6.0 9.0 16 53

30 Provided= 2.00 ft 10 4.8 7.8 8 35

31

32 —> <— 5.0 ft

33 < 100ft .,

34 £ 2.0 ft 2\

35 S 5 Riprap 2

36 Quantities: / I T A '\pfb“

37 Riprap volume= 94.4 CY <— 10.8ft >

38 Approx. weight= 1.9 Tons £ Geotextile WW CROSS SECTION

39 Geotextile area= 249.0 SY* /

20 VA ——

41 — ! 48.0

42 |*Geotextile area / B, Tt é/

43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /

44 |surfaces only (no extra Riprap / 3333 L [

45 |forlaps or anchorage) Geotextile — WW PROFILE

46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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97
Rock Riprap Lined Waterway Design - Cut/Paste Plan
(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd County: Middlesex
Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Dgo dia. = 6.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 94 yd?
Rock,,, thickness = 2.0 Feet. Digg ------ 9-12(52-122) Geotextile (WCS-13)% = 249 yd?
Dgg ------ 8-11(34-89)
Dsg ------ 6-9(15-52)
Dyg ------ 5-8(8-34)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
RocK ickness = 2 feet
Geotextile
Profile Along Centerline of Rock Lined Waterway
Top width = 20 feet
‘ " Geotextile
Freeboard = 1 feetJ =
1 L 2.00
Notes: 2.5
‘ 10.00 RocK tickness = 2.00
10.77
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
‘O' N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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A | 8 [ ¢ | o [ e | ¢ | 6 | H |

1 Trapezoidal Riprap-Lined Waterway Design.xlsm

2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘

3 |Computed By WML Date 5/24/2022 11/15/2019

4 |Checked by ‘ Date

5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.

6 Design flow, Q= 36.1 cfs WW horiz. Length= 60.0 ft

7 Slope, S= 0.13 ft/ft = 7.69 :1 U/S WW F.L. elev= 315.5 ft

8 | Bottom Width, W= 10 ft D/S WW F.L. elev= 307.7 ft

9 Side slope, Z= 6 :1 Waterway drop= 7.8 ft

10 Safety factor= 1.2 Typically 1.2 WW length along slope= 60.5 ft

11 Rock shape = Angular ‘

12 Min. req'd D50=‘ 7.03 in Spreadsheet formatting key:

13 D50 used= 12.00 in XXX =Input cells

14 n=‘ 0.050 X.XX =Output from "Solve" button

15 Freeboard= 1.00 ft X.XX|=Other computed output

16 ‘ Red text =Instructions, warnings, info

17 Flow depth, d= 0.49 ft Calculated

18 |Critical depth, d .= 0.65 ft

19 Critical slope, S;= 0.046 ft/ft 0.7S. = 0.0324 ft/ft

20 1.3S.= 0.0601 ft/ft

21 Design slope, S= 0.1300 ft/ft Design slope OK. Flow is Supercritical.

22 Velocity= 5.76 fps Est. riprap unit wt= 1.4 Tons/CY

23 Rock shape = Angular ‘Rock Gs = 2.65

24 Riprap thickness: Required riprap gradation for D50 selected

25 Minimum= 2.00 ft % Rock dia., inches Rock weight, Ib

26 Provided= 2.00 ft Smaller min. max. min. max.

27 100 18.0 24.0 425 1007

28 Sideslope height: 85 15.6 21.6 277 734

29 Minimums= 1.49 ft 50 12.0 18.0 126 425

30 Provided= 2.00 ft 10 9.6 15.6 64 277

31

32 —> <— 12.0 ft

33 < 100ft .,

34 £ 2.0 ft 2\

35 S 5 Riprap 2

36 Quantities: / I T A ’LD‘?)\&

37 Riprap volume= 209.1 CY <— 10.3ft >

38 Approx. weight= 292.8 Tons £ Geotextile WW CROSS SECTION

39 Geotextile area= 597.2 SY* /

20 VA ——

41 — ! 60.5 £

42 |*Geotextile area / B, Tt é/

43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /

44 |surfaces only (no extra Riprap / 769 L [

45 |forlaps or anchorage) Geotextile — WW PROFILE

46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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Rock Riprap Lined Waterway Design - Cut/Paste Plan

(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd

County: Middlesex

Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Dgo dia. = 12.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 209 yd?
Rock,,, thickness = 2.0 Feet. Digg --------- 18 - 24 (413 - 978) Geotextile (WCS-13)% = 597 yd?
Dg5 --------- 16 - 22 (269 - 713)
Dsg --------- 12 -18 (122 - 413)
[ J P p— 10 - 16 (63 - 269)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
RocK ickness = 2 feet
Geotextile
Profile Along Centerline of Rock Lined Waterway
Top width = 34 feet
‘ " Geotextile
Freeboard = 1 feet J =
1 L 2.00
Notes: 6.0
‘ 10.00 RocK tickness = 2.00
10.33
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
lOf N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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A | 8 [ ¢ | o [ e | ¢ | 6 | H |

1 Trapezoidal Riprap-Lined Waterway Design.xlsm

2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘

3 |Computed By WML Date 5/24/2022 11/15/2019

4 |Checked by ‘ Date

5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.

6 Design flow, Q= 61 cfs WW horiz. Length= 244.0 ft

7 Slope, S= 0.028 ft/ft = 35.71:1 U/S WW F.L. elev= 330.0 ft

8 | Bottom Width, W= 10 ft D/S WW F.L. elev= 323.2 ft

9 Side slope, Z= 2.5:1 Waterway drop= 6.8 ft

10 Safety factor= 1.2 Typically 1.2 WW length along slope= 244.1 ft

11 Rock shape = Angular ‘

12 Min. req'd D50=‘ 3.11 in Spreadsheet formatting key:

13 D50 used= 6.00 in XXX =Input cells

14 n=‘ 0.036 X.XX =Output from "Solve" button

15 Freeboard= 1.00 ft X.XX|=Other computed output

16 ‘ Red text =Instructions, warnings, info

17 Flow depth, d= 0.89 ft Calculated

18 |Critical depth, d .= 0.96 ft

19 Critical slope, S;= 0.021 ft/ft 0.7S. = 0.0147 ft/ft

20 1.3S.= 0.0274 ft/ft

21 Design slope, S= 0.0280 ft/ft Design slope OK. Flow is Supercritical.

22 Velocity= 5.61 fps Est. riprap unit wt= 1.4 Tons/CY

23 Rock shape = Angular ‘Rock Gs = 2.65

24 Riprap thickness: Required riprap gradation for D50 selected

25 Minimum= 1.00 ft % Rock dia., inches Rock weight, Ib

26 Provided= 2.00 ft Smaller min. max. min. max.

27 100 9.0 12.0 53 126

28 Sideslope height: 85 7.8 10.8 35 92

29 Minimums= 1.89 ft 50 6.0 9.0 16 53

30 Provided= 2.00 ft 10 4.8 7.8 8 35

31

32 —> <— 5.0 ft

33 < 100ft .,

34 £ 2.0 ft 2\

35 S 5 Riprap 2

36 Quantities: / I T A '\pfb“

37 Riprap volume= 479.9 CY <— 10.8ft >

38 Approx. weight= 671.8 Tons £ Geotextile WW CROSS SECTION

39 Geotextile area= 1187.6 SY* /

20 VA ——

41 ——! 244.1 £y

42 |*Geotextile area / B, Tt é/

43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /

44 |surfaces only (no extra Riprap / 3571 L [

45 |forlaps or anchorage) Geotextile — WW PROFILE

46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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101
Rock Riprap Lined Waterway Design - Cut/Paste Plan
(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd County: Middlesex
Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Dgo dia. = 6.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 480 yd?
Rock,,, thickness = 2.0 Feet. Digg --------- 9-12(52-122) Geotextile (WCS-13)% = 1188 yd?
Dgg  ---momme- 8-11(34-89)
Dsg --------- 6-9(15-52)
[ J P p— 5-8(8-34)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
Rock thickness — 2 feet
Geotextile
244 feet
Profile Along Centerline of Rock Lined Waterway
Top width = 20 feet
‘ " Geotextile
Freeboard = 1 feetJ =
1 L 2.00
Notes: 2.5
‘ 10.00 RocK tickness = 2.00
10.77
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
‘O' N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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A | B | ¢ | b | E F [ ¢ | w |

1 Trapezoidal Riprap-Lined Waterway Design.xlsm

2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘

3 |Computed By WML Date 5/24/2022 11/15/2019

4 |Checked by ‘ Date

5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.

6 Design flow, Q= 20.3 cfs WW horiz. Length= 75.0 ft

7 Slope, S= 0.09 ft/ft = 11.11:1 U/S WW F.L. elev= 330.9 ft

8 | Bottom Width, W= 10 ft D/S WW F.L. elev= 324.1 ft

9 Side slope, Z= 3:1 Waterway drop= 6.8 ft

10 Safety factor= 1.2 Typically 1.2 WW length along slope= 75.3 ft

11 Rock shape = Angular ‘

12 Min. req'd D50=‘ 4.39 in Spreadsheet formatting key:

13 D50 used= 6.00 in XXX =Input cells

14 n=‘ 0.043 X.XX =Output from "Solve" button

15 Freeboard= 1.00 ft X.XX|=Other computed output

16 Red text =Instructions, warnings, info

17 Flow depth, d= 0.37 ft Calculated

18 |Critical depth, d .= 0.48 ft

19 Critical slope, S;= 0.036 ft/ft 0.7S. = 0.0253 ft/ft

20 1.3S.= 0.0470 ft/ft

21 Design slope, S= 0.0900 ft/ft Design slope OK. Flow is Supercritical.

22 Velocity= 4.98 fps Est. riprap unit wt= 1.4 Tons/CY

23 Rock shape = Angular ‘Rock Gs = 2.65

24 Riprap thickness: Required riprap gradation for D50 selected

25 Minimum= 1.00 ft % Rock dia., inches Rock weight, Ib

26 Provided= 2.00 ft Smaller min. max. min. max.

27 100 9.0 12.0 53 126

28 Sideslope height: 85 7.8 10.8 35 92

29 Minimums= 1.37 ft 50 6.0 9.0 16 53

30 Provided= 2.00 ft 10 4.8 7.8 8 35

31

32 —> <— 6.0 ft

33 < 100ft .,

34 £ 2.0 ft 2\

35 S 5 Riprap 2

36 Quantities: / I T A '\:L,b“

37 Riprap volume= 163.4 CY <— 10.6ft >

38 Approx. weight= 228.8 Tons £ Geotextile WW CROSS SECTION

39 Geotextile area= 428.2 SY* /

20 VA ——

41 w:’l 75.3 ft

42 |*Geotextile area / B, Tt é/

43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /

44 |surfaces only (no extra Riprap / 1111 TR [

45 |forlaps or anchorage) Geotextile — WW PROFILE

46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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103
Rock Riprap Lined Waterway Design - Cut/Paste Plan
(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd County: Middlesex
Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Ds, dia. = 6.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 163 yd3
Rock,,, thickness = 2.0 Feet. Digg --------- 9-12(52-122) Geotextile (WCS-13)* = 428 yd?
Dgs  ---mrmmmn 8-11 (34 - 89)
O 6-9(15-52)
DI g— 5-8(8-34)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
RocK ickness = 2 feet
Geotextile
Profile Along Centerline of Rock Lined Waterway
Top width = 22 feet
‘ " Geotextile
Freeboard = 1 feetJ =
1 L 2.00
Notes: 3.0
‘ 10.00 ROCK hickness = 2.00
10.65
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
lOf N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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A | B | ¢ | b | E F [ ¢ | w |

1 Trapezoidal Riprap-Lined Waterway Design.xlsm

2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘

3 |Computed By WML Date 5/24/2022 11/15/2019

4 |Checked by ‘ Date

5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.

6 Design flow, Q= 41 cfs WW horiz. Length= 290.0 ft

7 Slope, S= 0.16 ft/ft = 6.25:1 U/S WW F.L. elev= 340.3 ft

8 | Bottom Width, W= 10 ft D/S WW F.L. elev= 293.9 ft

9 Side slope, Z= 2.5:1 Waterway drop= 46.4 ft

10 Safety factor= 1.2 Typically 1.2 WW length along slope= 293.7 ft

11 Rock shape = Angular ‘

12 Min. req'd D50=‘ 8.02 in Spreadsheet formatting key:

13 D50 used= 12.00 in XXX =Input cells

14 n=‘ 0.052 X.XX =Output from "Solve" button

15 Freeboard= 1.00 ft X.XX|=Other computed output

16 ‘ Red text =Instructions, warnings, info

17 Flow depth, d= 0.53 ft Calculated

18 |Critical depth, d .= 0.75 ft

19| Critical slope, S;= 0.046 ft/ft 0.7S. = 0.0322 ft/ft

20 1.3S.= 0.0599 ft/ft

21 Design slope, S= 0.1600 ft/ft Design slope OK. Flow is Supercritical.

22 Velocity= 6.90 fps Est. riprap unit wt= 1.4 Tons/CY

23 Rock shape = Angular ‘Rock Gs = 2.65

24 Riprap thickness: Required riprap gradation for D50 selected

25 Minimum= 2.00 ft % Rock dia., inches Rock weight, Ib

26 Provided= 2.00 ft Smaller min. max. min. max.

27 100 18.0 24.0 425 1007

28 Sideslope height: 85 15.6 21.6 277 734

29 Minimums= 1.53 ft 50 12.0 18.0 126 425

30 Provided= 2.00 ft 10 9.6 15.6 64 277

31

32 —> <— 5.0 ft

33 < 100ft .,

34 £ 2.0 ft 2\

35 S 5 Riprap 2

36 Quantities: / I T A '\pfb“

37 Riprap volume= 577.4 CY <— 10.8ft >

38 Approx. weight= 808.3 Tons £ Geotextile WW CROSS SECTION

39 Geotextile area= 1425.0 SY* /

20 VA ——

41 — ! 293.7 4

42 |*Geotextile area / B, Tt é/

43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /

44 |surfaces only (no extra Riprap / 625 =L [

45 |forlaps or anchorage) Geotextile — WW PROFILE

46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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105
Rock Riprap Lined Waterway Design - Cut/Paste Plan
(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd County: Middlesex
Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Dso dia. = 12.0 in. % Passing Diameter, in. (weight, lbs.) Rock = 577 yd?
Rock,,, thickness = 2.0 Feet. Digg --------- 18 - 24 (413 - 978) Geotextile (WCS-13)% = 1425 yd?
Dg5 --------- 16 - 22 (269 - 713)
Dsg --------- 12 -18 (122 - 413)
[ J P p— 10 - 16 (63 - 269)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
RocK ickness = 2 feet
Geotextile
290 feet
Profile Along Centerline of Rock Lined Waterway
Top width = 20 feet
‘ " Geotextile
Freeboard = 1 feetJ =
1 L 2.00
Notes: 2.5
‘ 10.00 RocK tickness = 2.00
10.77
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
10! N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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A | 8 [ ¢ | o [ e | ¢ | 6 | H |

1 Trapezoidal Riprap-Lined Waterway Design.xlsm

2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘

3 |Computed By WML Date 5/24/2022 11/15/2019

4 |Checked by ‘ Date

5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.

6 Design flow, Q= 61 cfs WW horiz. Length= 244.0 ft

7 Slope, S= 0.028 ft/ft = 35.71:1 U/S WW F.L. elev= 330.0 ft

8 | Bottom Width, W= 10 ft D/S WW F.L. elev= 323.2 ft

9 Side slope, Z= 2.5:1 Waterway drop= 6.8 ft

10 Safety factor= 1.2 Typically 1.2 WW length along slope= 244.1 ft

11 Rock shape = Angular ‘

12 Min. req'd D50=‘ 3.11 in Spreadsheet formatting key:

13 D50 used= 6.00 in XXX =Input cells

14 n=‘ 0.036 X.XX =Output from "Solve" button

15 Freeboard= 1.00 ft X.XX|=Other computed output

16 ‘ Red text =Instructions, warnings, info

17 Flow depth, d= 0.89 ft Calculated

18 |Critical depth, d .= 0.96 ft

19 Critical slope, S;= 0.021 ft/ft 0.7S. = 0.0147 ft/ft

20 1.3S.= 0.0274 ft/ft

21 Design slope, S= 0.0280 ft/ft Design slope OK. Flow is Supercritical.

22 Velocity= 5.61 fps Est. riprap unit wt= 1.4 Tons/CY

23 Rock shape = Angular ‘Rock Gs = 2.65

24 Riprap thickness: Required riprap gradation for D50 selected

25 Minimum= 1.00 ft % Rock dia., inches Rock weight, Ib

26 Provided= 2.00 ft Smaller min. max. min. max.

27 100 9.0 12.0 53 126

28 Sideslope height: 85 7.8 10.8 35 92

29 Minimums= 1.89 ft 50 6.0 9.0 16 53

30 Provided= 2.00 ft 10 4.8 7.8 8 35

31

32 —> <— 5.0 ft

33 < 100ft .,

34 £ 2.0 ft 2\

35 S 5 Riprap 2

36 Quantities: / I T A '\pfb“

37 Riprap volume= 479.9 CY <— 10.8ft >

38 Approx. weight= 671.8 Tons £ Geotextile WW CROSS SECTION

39 Geotextile area= 1187.6 SY* /

20 VA ——

41 ——! 244.1 £y

42 |*Geotextile area / B, Tt é/

43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /

44 |surfaces only (no extra Riprap / 3571 L [

45 |forlaps or anchorage) Geotextile — WW PROFILE

46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225




107

107
Rock Riprap Lined Waterway Design - Cut/Paste Plan
(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd County: Middlesex
Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Dgo dia. = 6.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 480 yd?
Rock,,, thickness = 2.0 Feet. Digg --------- 9-12(52-122) Geotextile (WCS-13)% = 1188 yd?
Dgg  ---momme- 8-11(34-89)
Dsg --------- 6-9(15-52)
[ J P p— 5-8(8-34)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
Rock thickness — 2 feet
Geotextile
244 feet
Profile Along Centerline of Rock Lined Waterway
Top width = 20 feet
‘ " Geotextile
Freeboard = 1 feetJ =
1 L 2.00
Notes: 2.5
‘ 10.00 RocK tickness = 2.00
10.77
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
‘O' N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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A | 8 [ ¢ | o [ e | ¢ | 6 | H |
1 Trapezoidal Riprap-Lined Waterway Design.xlsm
2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘
3 |Computed By WML Date 5/24/2022 11/15/2019
4 |Checked by ‘ Date
5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.
6 Design flow, Q= 19.71 cfs WW horiz. Length= 36.0 ft
7 Slope, S= 0.16 ft/ft = 6.25:1 U/S WW F.L. elev= 330.0 ft
8 | Bottom Width, W= 10 ft D/S WW F.L. elev= 324.2 ft
9 Side slope, Z= 3:1 Waterway drop= 5.8 ft
10 Safety factor= 1.2 Typically 1.2 WW length along slope= 36.5 ft
11 Rock shape = Angular ‘
12 Min. req'd D50=‘ 5.44 in Spreadsheet formatting key:
13 D50 used= 12.00 in XXX =Input cells
14 n=‘ 0.052 X.XX =Output from "Solve" button
15 Freeboard= 1.00 ft X.XX|=Other computed output
16 ‘ Red text =Instructions, warnings, info
17 Flow depth, d= 0.34 ft Calculated
18 |Critical depth, d .= 0.47 ft
19 Critical slope, S;= 0.053 ft/ft 0.7S. = 0.0369 ft/ft
20 1.3S.= 0.0686 ft/ft
21 Design slope, S= 0.1600 ft/ft Design slope OK. Flow is Supercritical.
22 Velocity= 5.26 fps Est. riprap unit wt= 1.4 Tons/CY
23 Rock shape = Angular ‘Rock Gs = 2.65
24 Riprap thickness: Required riprap gradation for D50 selected
25 Minimum= 2.00 ft % Rock dia., inches Rock weight, Ib
26 Provided= 2.00 ft Smaller min. max. min. max.
27 100 18.0 24.0 425 1007
28 Sideslope height: 85 15.6 21.6 277 734
29 Minimums= 1.34 ft 50 12.0 18.0 126 425
30 Provided= 2.00 ft 10 9.6 15.6 64 277
31
32 —> <— 6.0 ft
33 < 100ft .,
34 £ 2.0 ft 2\
35 S 5 Riprap 7
36 Quantities: / I T N ,L,b\&
N
37 Riprap volume= 79.1 CY <— 10.6ft >
38 Approx. weight= 110.8 Tons £ Geotextile WW CROSS SECTION
39 Geotextile area= 218.5 SY* /
20 VA ——
41 — ! 36.5 1
42 |*Geotextile area / B, TR é/
43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /
44 |surfaces only (no extra Riprap / 625 =L [
45 |forlaps or anchorage) Geotextile — WW PROFILE
46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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Rock Riprap Lined Waterway Design - Cut/Paste Plan
(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd County: Middlesex
Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Dso dia. = 12.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 79 yd3
Rock,,, thickness = 2.0 Feet. Digg ------ 18 - 24 (413 - 978) Geotextile (WCS-13)* = 218 yd?
Dgs  ---en- 16 - 22 (269 - 713)
[ J— 12 - 18 (122 - 413)
[0 J— 10 - 16 (63 - 269)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
Rock thickness — 2 feet
Geotextile
Profile Along Centerline of Rock Lined Waterway
Top width = 22 feet
‘ " Geotextile
Freeboard = 1 feetJ =
1 L 2.00
Notes: 3.0
‘ 10.00 ROCK hickness = 2.00
10.65
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
10! N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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1 Trapezoidal Riprap-Lined Waterway Design.xlsm
2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘
3 |Computed By WML Date 5/24/2022 11/15/2019
4 |Checked by ‘ Date
5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.
6 Design flow, Q= 36.1 cfs WW horiz. Length= 36.0 ft
7 Slope, S= 0.33 ft/ft = 3.03:1 U/S WW F.L. elev= 330.0 ft
8 | Bottom Width, W= 10 ft D/S WW F.L. elev= 318.1 ft
9 Side slope, Z= 3:1 Waterway drop= 11.9 ft
10 Safety factor= 1.2 Typically 1.2 WW length along slope= 37.9 ft
11 Rock shape = Angular ‘
12 Min. req'd D50=‘ 9.37 in Spreadsheet formatting key:
13 D50 used= 12.00 in XXX =Input cells
14 n=‘ 0.058 X.XX =Output from "Solve" button
15 Freeboard= 1.00 ft X.XX|=Other computed output
16 ‘ Red text =Instructions, warnings, info
17 Flow depth, d= 0.42 ft Calculated
18 |Critical depth, d .= 0.69 ft
19 Critical slope, S;= 0.059 ft/ft 0.7S. = 0.0410 ft/ft
20 1.3S.= 0.0761 ft/ft
21 Design slope, S= 0.3300 ft/ft Design slope OK. Flow is Supercritical.
22 Velocity= 7.69 fps Est. riprap unit wt= 1.4 Tons/CY
23 Rock shape = Angular ‘Rock Gs = 2.65
24 Riprap thickness: Required riprap gradation for D50 selected
25 Minimum= 2.00 ft % Rock dia., inches Rock weight, Ib
26 Provided= 2.00 ft Smaller min. max. min. max.
27 100 18.0 24.0 425 1007
28 Sideslope height: 85 15.6 21.6 277 734
29 Minimums= 1.42 ft 50 12.0 18.0 126 425
30 Provided= 2.00 ft 10 9.6 15.6 64 277
31
32 —> <— 6.0 ft
33 < 100ft .,
34 £ 2.0 ft 2\
35 S 5 Riprap 7
36 Quantities: / I T N ,L,b“
N
37 Riprap volume= 82.3 CY <— 10.6ft >
38 Approx. weight= 115.2 Tons £ Geotextile WW CROSS SECTION
39 Geotextile area= 226.3 SY* /
20 VA ——
41 w:’l 37.9 ft
42 |*Geotextile area / B, TR é/
43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /
44 |surfaces only (no extra Riprap / 303 L [
45 |forlaps or anchorage) Geotextile — WW PROFILE
46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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Rock Riprap Lined Waterway Design - Cut/Paste Plan

(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Client 555 Hopping Brk Rd

County: Middlesex

Designer: WML

1

Checked by:

Date: 5/24/2022

Date:

Design Values

Rock Gradation Envelope

O NRCS

Natural Resources Conservation Service
United States Department of Agriculture

Quantities
Dso dia. = 12.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 82 yd3
Rock,,, thickness = 2.0 Feet. Digg ------ 18 - 24 (413 - 978) Geotextile (WCS-13)* = 226 yd?
Dgs  ---en- 16 - 22 (269 - 713)
[ J— 12 - 18 (122 - 413)
[0 J— 10 - 16 (63 - 269)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
RocK ickness = 2 feet
Geotextile
Profile Along Centerline of Rock Lined Waterway
Top width = 22 feet
‘ " Geotextile
Freeboard = 1 feet J =
1 L 2.00
Notes: 3.0
‘ 10.00 ROCK hickness = 2.00
10.65
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name

WA

Drawn

5/24/22

Checkd 0 1/0/00

JApproved

I Sheet_of _

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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1 Trapezoidal Riprap-Lined Waterway Design.xlsm
2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘
3 |Computed By WML Date 5/24/2022 11/15/2019
4 |Checked by ‘ Date
5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.
6 Design flow, Q= 14.16 cfs WW horiz. Length= 1425.0 ft
7 Slope, S= 0.041 ft/ft = 24.39 :1 U/S WW F.L. elev= 368.5 ft
8 | Bottom Width, W= 3 ft D/S WW F.L. elev= 310.1 ft
9 Side slope, Z= 2.5:1 Waterway drop= 58.4 ft
10 Safety factor= 1.2 Typically 1.2 WW length along slope= 1426.2 ft
11 Rock shape = Angular ‘
12 Min. req'd D50=‘ 3.67 in Spreadsheet formatting key:
13 D50 used= 6.00 in XXX =Input cells
14 n=‘ 0.038 X.XX =Output from "Solve" button
15 Freeboard= 1.00 ft X.XX|=Other computed output
16 Red text =Instructions, warnings, info
17 Flow depth, d= 0.65 ft Calculated
18 |Critical depth, d .= 0.72 ft
19 Critical slope, S;= 0.028 ft/ft 0.7S. = 0.0195 ft/ft
20 1.3S.= 0.0362 ft/ft
21 Design slope, S= 0.0410 ft/ft Design slope OK. Flow is Supercritical.
22 Velocity= 4.71 fps Est. riprap unit wt= 1.4 Tons/CY
23 Rock shape = Angular ‘Rock Gs = 2.65
24 Riprap thickness: Required riprap gradation for D50 selected
25 Minimum= 1.00 ft % Rock dia., inches Rock weight, Ib
26 Provided= 2.00 ft Smaller min. max. min. max.
27 100 9.0 12.0 53 126
28 Sideslope height: 85 7.8 10.8 35 92
29 Minimums= 1.65 ft 50 6.0 9.0 16 53
30 Provided= 2.00 ft 10 4.8 7.8 8 35
31
32 —> <— 5.0 ft
33 < 30ft .,
34 £ 2.0 ft 2\
35 S 5 Riprap 2
36 Quantities: / I T A '\pfb“
37 Riprap volume= 2064.4 CY <—  3.8ft >
38 Approx. weight= 2890.1 Tons £ Geotextile WW CROSS SECTION
39 Geotextile area= 5733.7 Sy* /
20 VA ——
41 5 1426.2 1
42 |*Geotextile area / B, Tt é/
43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /
44 |surfaces only (no extra Riprap / 2439 TR [
45 |forlaps or anchorage) Geotextile — WW PROFILE
46

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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Rock Riprap Lined Waterway Design - Cut/Paste Plan
(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd County: Middlesex
Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Dy, dia. = 6.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 2064 yd?
Rock,,, thickness = 2.0 Feet. Digg --------- 9-12(52-122) Geotextile (WCS-13)% = 5734 yd?
Dgg  ---momme- 8-11(34-89)
Dsg --------- 6-9(15-52)
[ J P p— 5-8(8-34)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
RocK ickness = 2 feet
Geotextile
1425 feet
Profile Along Centerline of Rock Lined Waterway
Top width = 13 feet
‘ " Geotextile
Freeboard = 1 feetJ =
1 L 2.00
Notes: 2.5
‘ 3.00 Rock thickness — 2.00
3.77
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
10! N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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1 Trapezoidal Riprap-Lined Waterway Design.xlsm
2 |Landowner 555 Hopping Brk Rd County Middlesex V 11.2019 ‘
3 |Computed By WML Date 5/24/2022 11/15/2019
4 |Checked by ‘ Date
5 |Note: Macros must be enabled in this spreadsheet in order for the "Solve" button to work.
6 Design flow, Q= 4.76 cfs WW horiz. Length= 596.0 ft
7 Slope, S= 0.025 ft/ft = 40.00 :1 U/S WW F.L. elev= 368.5 ft
8 | Bottom Width, W= 3 ft D/S WW F.L. elev= 353.6 ft
9 Side slope, Z= 2.5:1 Waterway drop= 14.9 ft
10 Safety factor= 1.2 Typically 1.2 WW length along slope= 596.2 ft
11 Rock shape = Angular ‘
12 Min. req'd D50=‘ 1.39 in Spreadsheet formatting key:
13 D50 used= 6.00 in XXX =Input cells
14 n=‘ 0.036 X.XX =Output from "Solve" button
15 Freeboard= 1.00 ft X.XX|=Other computed output
16 Red text =Instructions, warnings, info
17 Flow depth, d= 0.40 ft Calculated
18 |Critical depth, d .= 0.38 ft
19 Critical slope, S;= 0.028 ft/ft 0.7S. = 0.0198 ft/ft
20 1.3S.= 0.0368 ft/ft
21 Design slope, S= 0.0250 ft/ft 0.75c<5<1.3Sc. Select a different slope or bottom width.
22 Velocity= 3.02 fps Est. riprap unit wt= 1.4 Tons/CY
23 Rock shape = Angular ‘Rock Gs = 2.65
24 Riprap thickness: Required riprap gradation for D50 selected
25 Minimum= 1.00 ft % Rock dia., inches Rock weight, Ib
26 Provided= 2.00 ft Smaller min. max. min. max.
27 100 9.0 12.0 53 126
28 Sideslope height: 85 7.8 10.8 35 92
29 Minimums= 1.40 ft 50 6.0 9.0 16 53
30 Provided= 2.00 ft 10 4.8 7.8 8 35
31
32 —> <— 5.0 ft
33 < 30ft .,
34 £ 2.0 ft 2\
35 S 5 Riprap 2
36 Quantities: / I T A '\pfb“
37 Riprap volume= 863.0 CY <—  3.8ft >
38 Approx. weight= 1208.1 Tons £ Geotextile WW CROSS SECTION
39 Geotextile area= 2406.2 SY* /
20 VA ——
41 %:’l 396.2 ft
42 |*Geotextile area / B, Tt é/
43 lincludes actual covered 2.0 ft /, 1| ~~~~~~~~~~~~~~~ /
44 |surfaces only (no extra Riprap / 4000 | L [
45 |forlaps or anchorage) Geotextile — WW PROFILE
46
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Rock Riprap Lined Waterway Design - Cut/Paste Plan
(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Client 555 Hopping Brk Rd County: Middlesex
Designer: WML Checked by:
Date: 5/24/2022 Date:
Design Values Rock Gradation Envelope Quantities
Ds, dia. = 6.0 in. % Passing Diameter, in. (weight, Ibs.) Rock = 863 yd3
Rock,,, thickness = 2.0 Feet. Digg --------- 9-12(52-122) Geotextile (WCS-13)? = 2406 yd?
Dgs  ---mrmmmn 8-11 (34 - 89)
O 6-9(15-52)
DI g— 5-8(8-34)
Coefficient of Uniformity, (D g )/(D 1) < 1.7
Notes : ® Geotextile Class | (Non-woven) shall be overlapped and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) --- guantity not included .
RocK ickness = 2 feet
Geotextile
596 feet
Profile Along Centerline of Rock Lined Waterway
Top width = 13 feet
‘ " Geotextile
Freeboard = 1 feetJ =
1 L 2.00
Notes: 2.5
‘ 3.00 Rock thickness — 2.00
3.77
Rock Lined WW Cross Section
Profile, Cross Sections, and Quantities
Date IFHe Name
lOf N RCS M 5/24/22
Natural Resources Conservation Service brawn
United States Department of Agriculture (Checkd Q 1/0/00
oproved I Sheet _of _|
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RIPRAP LINED PLUNGE POOL FOR CANTILEVER QUTLET (Version 8/2015)
(Reference Design Note No. 6 (Second Edition), Jan. 23, 1986

JOB: 555 Hopping Brook road
DESIGNER: WML Date: 5/23/2022
CHECKER: Date:
INPUT DATA:
Conduit Diameter = 400 ft
Conduit Discharge: = 134.50 cfs
Conduit Slope at Outlet: = 0.04 ft/ft
Conduit Outlet Invert Elevation: El, CO= 282.00 ft
Tailwater Elevation: El, TW = 278.00 ft
Outlet Channel Invert Elevation: El, CH= 282.00 ft
Water Density: RHO = 1.00
Bed/Riprap Particle Density: (Default 2.64) RHOS = 2.64
Dso Riprap Size (inches): 12*RS = 24.00 inches
Dso Riprap Size (feet): RS = 200 ft
Riprap Thickness: (2.5*D, 50 recommended) RT = 250 ft
Bedding Thickness: (6 inch min. rec.) (Enter 0 for geotextile) BT = 1.00 ft
Side Slope Ratio: Zw = 2.00 ft/ft
Upstream End Slope Ratio: Zlu = 3.00 f/ft
Downstream End Slope Ratio: Zd = 2.00 fi/ft
Combined End Slope Ratio: Z1= 200 fuft
OUTPUT---POOL LOCATION AND DIMENSIONS:
Vert. Dist. from Tailwater to Conduit Invert: Zp= 400 ft
Submergence Check: (IfZp <0, Use Zp=10) Use Zp = 400 ft
Beaching Check: [Q/(gD"5)"0.5 <= (1.0+25*D,50/D)] oK

**Beaching Controlled**
Distance from Conduit Exit to C/L Pool: Xm = 8.27 ft
Pool depth at C/L Below Conduit Invert: Zp+0.8Zm = 643 ft
Pool Bottom Elev: El.PB = 27557 ft
Pool Bottom Length: 2Lr2 = 212 ft
Pool Bottom Width: 2Wr2 = 1.95 ft
Upstream Pool Length at Tailwater Elev.: Lru = 8.34 ft
Downstream Pool Length at Tailwater Elev.: Lrd = 591 ft
Pool Width at Tailwater Elev.: 2Wr = 11.66 ft
Check Side Slope Ratio: (Wr>=We) O.K

**Side Slope Ratio Zw O.K.**
Check Min. End Slope Ratio: (Lru & Lrd >= Le) O.K.

**End Slope Ratios O.K.**
Check Upstream Length: (Lru >= Xm) oK

**End Slope Ratio Zlu O.K.**
Pool Bottom Elev. at Bottom of Riprap: El, BR = 273.07 ft
Pool Bottom Elev. at Bottom of Bedding: El, BB = 272.07 ft
OUTPUT---VOLUMES BELOW WATER SURFACE ELEVATION:
Volume of Excavation (measured from bottom

surface of bedding): V,pbs = 62.3 cuyd
Volume of Rock Riprap: V,rs = 321 cuyd
Volume of Bedding: V,bs = 252 cuyd

Spreadsheet developed by D. Hurtz, Midwest NTC, 1/90
Spreadsheet modified by M. Dreischmeier, Eau Claire TC, Wis., 3/98 and 5/2005

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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RIPRAP LINED PLUNGE POOL FOR CANTILEVER OUTLET
Reference Design Note No. 6 (Second Edition), Jan. 23, 1986

Elev.
Elev. 282.0 ¢ 278.0 Elev.

\ } < /282.0
I

1

1986 ——

(o]
w
v
4

SECTION A-A
Elev.
* ) 22.8 - >~ 278.0
) 17 p— -
Elev.
275.6
«— 20 1
2.5 2.0
«— 31— SECTION B-B
——» B
A A
t [ OUTEET PIPE f
ROCK GRADATION
% Passing| Size (in) — B
100 48 555 Hopping Brook road
60-85 36 LANDOWNER
25-50 24
5-20 12 DESIGNER: WML
0-5 4.8 SHEET ___ OF _
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Hydrologic Soil Group—Middlesex County, Massachusetts

121

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

51A

Swansea muck, 0 to 1
percent slopes

B/D

0.9%

52A

Freetown muck, 0 to 1
percent slopes

B/D

0.9%

71B

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

0.7%

73B

Whitman fine sandy
loam, 0 to 3 percent
slopes, extremely
stony

4.1

2.3%

103C

Charlton-Hollis-Rock
outcrop complex, 8 to
15 percent slopes

8.4

4.7%

253C

Hinckley loamy sand, 8
to 15 percent slopes

0.6%

307B

Paxton fine sandy loam,
0 to 8 percent slopes,
extremely stony

4.9

2.7%

307C

Paxton fine sandy loam,
8 to 15 percent
slopes, extremely
stony

28.6

16.0%

307D

Paxton fine sandy loam,
15 to 25 percent
slopes, extremely
stony

24

1.3%

310B

Woodbridge fine sandy
loam, 3 to 8 percent
slopes

C/D

1.1%

311B

Woodbridge fine sandy
loam, 0 to 8 percent
slopes, very stony

C/D

122.6

68.5%

311C

Woodbridge fine sandy
loam, 8 to 15 percent
slopes, very stony

C/D

0.5

0.3%

Totals for Area of Interest

179.0

100.0%

usDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

1/31/2020
Page 3 of 4
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Hydrologic Soil Group—Middlesex County, Massachusetts

Description

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

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

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

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

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 1/31/2020

=== Conservation Service National Cooperative Soil Survey Page 4 of 4
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[ k d ’
C+NTECH

Engineering Design Consultants ENGINEERED SOLUTIONS

To calculate the water quality flow rate (WQF) over a given site area. In this situation the WQF is
derived from the first 1" of runoff from the contributing impervious surface.

Massachusetts Dept. of Environmental Protection Wetlands Program / United States Department of
Agriculture Natural Resources Conservation Service TR-55 Manual

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred. Using
the tc, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is expressed in the

following units: cfs/mi?/watershed inches (csm/in).

Compute Q Rate using the following equation:

Q=(qu) (A) (WQV)

where:
Q = flow rate associated with first 1" of runoff
gu = the unit peak discharge, in csm/in.
A = impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1" in this case)
Structure| Impv. A te te wQVv .
Name (ac:)es) (miles?) | (min) (hn) (n) | Quesmin) ] Q(cfs)
DMH A13| 3.97 |0.0062047 8.6 0.143 1.00 736.00
DMH B10| 1.57 |0.0024500 6.8 0.113 1.00 774.00
DMH C10| 2.43 |0.0037922 7.9 0.132 1.00 755.00
DMH E19| 3.24 |0.0050563 8.9 0.148 1.00 736.00
DMH J3 0.23 ]0.0003609 6.0 0.100 1.00 774.00

The WQf sizing calculation selects the minimum size CDS/Cascade/StormCeptor model capable of
operating at the computed WQf peak flowrate prior to bypassing. It assumes free discharge of the
WQf through the unit and ignores the routing effect of any upstream storm drain piping. As with all
hydrodynamic separators, there will be some impact to the Hydraulic Gradient of the corresponding
drainage system, and evaluation of this impact should be considered in the design.

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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Estimated Net Annual Solids Load Reduction
Based on the Rational Rainfall Method

C-sNTECH CASCADE

ENGINEERED SOLUTIONS 555 HOPPING BROOK ROAD separator™
HOLLISTON, MA
Al3
AREA 3.97 acres CASCADE MODEL CS-6
WEIGHTED C 0.95
TC 6.00 minutes RAINFALL STATION 68
Rainfall Intensity" Percent Rainfall Hydraulic Loading Rate | Removal Efficiency | Incremental Removal
(in/hr) Volume' (gpm/ft2) (%) (%)
0.02 9.3% 1.20 100.0 9.3
0.04 9.5% 2.39 100.0 9.5
0.06 8.7% 3.59 100.0 8.7
0.08 10.1% 4.79 100.0 10.1
0.10 7.2% 5.99 100.0 7.2
0.12 6.0% 7.18 100.0 6.0
0.14 6.3% 8.38 100.0 6.3
0.16 5.6% 9.58 100.0 5.6
0.18 4.7% 10.78 100.0 4.7
0.20 3.6% 11.97 100.0 3.6
0.25 8.2% 14.97 97.8 8.0
0.50 14.9% 29.93 83.8 12.5
0.75 3.2% 44.90 69.7 2.2
1.00 1.2% 59.87 55.6 0.7
1.50 0.7% 89.80 275 0.2
2.00 0.8% 115.09 3.6 0.0
94.6
Removal Efficiency Adjustment? = 6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 88.2%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225
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Estimated Net Annual Solids Load Reduction
Based on the Rational Rainfall Method

C-sNTECH CASCADE

ENGINEERED SOLUTIONS 555 HOPPING BROOK ROAD separator™
HOLLISTON, MA
B10
AREA 1.57 acres CASCADE MODEL CS-4
WEIGHTED C 0.95
TC 6.80 minutes RAINFALL STATION 68
Rainfall Intensity" Percent Rainfall Hydraulic Loading Rate | Removal Efficiency | Incremental Removal

(in/hr) Volume' (gpm/ft2) (%) (%)
0.02 9.3% 1.07 100.0 9.3
0.04 9.5% 2.13 100.0 9.5
0.06 8.7% 3.20 100.0 8.7
0.08 10.1% 4.26 100.0 10.1
0.10 7.2% 5.33 100.0 7.2
0.12 6.0% 6.39 100.0 6.0
0.14 6.3% 7.46 100.0 6.3
0.16 5.6% 8.52 100.0 5.6
0.18 4.7% 9.59 100.0 4.7
0.20 3.6% 10.65 100.0 3.6
0.25 8.2% 13.32 99.4 8.1
0.50 14.9% 26.64 86.9 13.0
0.75 3.2% 39.95 74.3 24
1.00 1.2% 53.27 61.8 0.8
1.50 0.7% 76.08 38.5 0.3
2.00 0.8% 76.08 28.8 0.2
95.7

Removal Efficiency Adjustment? = 6.5%

Predicted % Annual Rainfall Treated = 93.3%

Predicted Net Annual Load Removal Efficiency = 89.2%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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Estimated Net Annual Solids Load Reduction
Based on the Rational Rainfall Method

C-sNTECH CASCADE

ENGINEERED SOLUTIONS 555 HOPPING BROOK ROAD separator™
HOLLISTON, MA
C10
AREA 2.43 acres CASCADE MODEL CS-5
WEIGHTED C 0.95
TC 7.90 minutes RAINFALL STATION 68
Rainfall Intensity" Percent Rainfall Hydraulic Loading Rate | Removal Efficiency | Incremental Removal

(in/hr) Volume' (gpm/ft2) (%) (%)
0.02 9.3% 1.06 100.0 9.3
0.04 9.5% 211 100.0 9.5
0.06 8.7% 3.17 100.0 8.7
0.08 10.1% 4.22 100.0 10.1
0.10 7.2% 5.28 100.0 7.2
0.12 6.0% 6.33 100.0 6.0
0.14 6.3% 7.39 100.0 6.3
0.16 5.6% 8.44 100.0 5.6
0.18 4.7% 9.50 100.0 4.7
0.20 3.6% 10.55 100.0 3.6
0.25 8.2% 13.19 99.5 8.1
0.50 14.9% 26.38 87.1 13.0
0.75 3.2% 39.58 74.7 24
1.00 1.2% 52.77 62.3 0.8
1.50 0.7% 79.15 37.5 0.3
2.00 0.8% 80.01 27.8 0.2
95.7

Removal Efficiency Adjustment? = 6.5%

Predicted % Annual Rainfall Treated = 93.4%

Predicted Net Annual Load Removal Efficiency = 89.3%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225



130

130

XVd €66.-G¥9-€1S 000/-G¥9-€LS ¢cl1-8€€-008
690G HO ‘191s8yD 1S9 ‘00 91N i3 djulod d13usD 5206

T1IV13d d4vAaNv.ls Qe 00y Sling 40 1
HO1VdVd3S 3dvOSsyO DT1 SNOILNTOS QFUFINIONT

59 HI3LN%?

'd31N0YO FHV S1Y3IANI Idid MO39 SINIOr TV LVHL d31S399NS
SI 1l "WNWINIA L43ANI INITMOTH OL ¥3LVM ONIQTOH “LHOIL ¥3LVM SI LINN IHNSSY OL STHNSVIN ILVINdOHddY IMVL OL HOLOVHINOD 3
'SANITYILNID ONINIJO Idid HOLVIAN OL SANITIILINID
3did TV "NMOHS SNOILYATTI HLIM SLHIANI 3did HOLYIN (S)3dId L37LNO ANV LIINI LNOYO ANV “TIVLSNI ‘AIAOYd OL HOLOVHINOD 'd
"FHINLONYLS FTNISSY ANV SNOILOTS FHNLONYLS TV NIIMLIF LNVIVIS INIOF TTVLSNI OL JOLOVHINOD O
‘JINLONYLS FTOHNVIN
¥O1Vdvd3as 3dvOSVO JHL 13S ANV L1417 OL ALIDVdVYO HOVIY ANV ONIL4IT LNJIOI44NS HLIM LNJNLINOT 3AIAOYd OL HOLOVHINOD 'd
‘40034 40 J33ANIONT Ad d314103dS
39 TIVHS ANV SNOILVYIAISNOD NOISIA J14103dS-I LIS IV SNOISIAOHd NOILVLOT4-ILNY ¥O/ANV ‘HLd3IA TT140OVE ‘ISVE-8NS ANV 'V
S3LON NOILVTIVLSNI

[ ww] SYILINITUN NI NMOHS 3HY SLINN ILYNY3ILTY 9
‘AOHL3IN

NOIS3A ¥YO1IVd AVO1 OLHSVYVY ANV 8270 WISV OL ONINYO4ANOD F13H4ONOD 1SVOIdd 39 TIVHS FHNLONYLS ¥O1VvdVvddS 3dvOSvO 'S
‘09071 HOALNOD FHL HLIM LSVYO 39 ANV 90€EW OLHSVV 133N TIVHS SONILSVD
‘NOILVATTI YILYMANNOYD TVNLIOV WHIINOD OL AHOI3Y 40 ¥3IINIONT 'NOILVATTI LY3ANI 3did 13TLNO FHL ‘MOT3E HO ‘LV NOILVATTI

HILVMANNOYD ANV ‘[019] .2 - .0 40 ¥IA0OD HLYVI ONINNSSY ‘ONILYY AVOT 0ZSH OLHSYY LIFN TIVHS FHNLONYLS HOLVHVd3IS 3AVOSYD ¥
"103rodd 40 SINIFNIHINDIY S133AN FHNLONYLS WHIANOD OL HOLOVHINOD "ONIMVYHA SIHL

NI 3aNIVINOD NOILVINHOANI ANV V1vad NOIS3A TV HLIM 3ONVAHO0DJV NI 39 TIVHS FINLONYLS ALITVND ¥31LVM HO1VdVd3S 3avOosvyD '€
Wod'S3YI8/UOY MMM "JAILVINISTHd3d D11 SNOILNTOS

A3Y3INIONT HOILNOD ¥NOA LOVLINOD ISVITd ‘LHOIIM ANV SNOISNINIA IUNLONYLS A3 TVLIA HLIM SONIMVYEA JI4103dS FLISHO4 ¢

"ISIMYIHLO 310N SSTTINN STVIFALVYIN TV 3AINOHd OL HOJLNOD I

S3LON TVHINIO

37vOS OL LON
(S3IYVA ¥3LINVIA)

d3AO0D ANV JNVHA

‘SININFHINOIY TVIOIdS / STLON

adld 1371N0

¢ 3did 13INI

| 3did 137INI

HILINVIA | TVIATLVIN 1H3ANI ‘V1vad 3did

NOILVAZTI NIY

(s4h) MOT4 Mv3d 40 AOI¥3d NYN13N

([s/1] sp) 1wy MOTd Mv3d

([s/1] sy0) ILvH MO T4 ALITYND HILYM

al 34N1oNdl1sS

SLN3IW3HINO3Y Vivdad
o1d103dS 3lIS

S3dld 40 3did 137INI HLIM L37INI 94nO

(3did 137INI ON) ATNO 13Nl 84N0

S3dld "0 3dId 137INI HLIM 137N 31Vvd9O

(3did L3INI ON) AINO LIINI AILVHD

NOILdI4OS3Ad NOILVANOIANOD

'SININIHINDIY 3LIS 1INS OL d3ANIGNOD 39 AVIA
SNOILVINOIANOD INOS "MOT13d A3LSIT IHV ANV F1GV1IVAY FHV SNOILVENOIANOD FLVYNHILTY 'NMOHS SI NOILVENOIINOD §-SO AYVANVLS IHL
'SNOILYINDIY TvOO0T ¥3d HO ‘S40 0S°€ SI ALIOVAVO LNIFNLYIHL d3LVY §-SO

S3LON NOIS3A ¥01VviVddS AAVISVI

Jdoyeiedas
37vOS OL 1ON
. v, . N s . 5 T v
s : , | _— dNS 39vH0LS SAI10S
% T
= . [ o7 SININOWOD
& L TYNY3LNI SSY19Y3dld
- ——— | ]
w & 5
§ "
T . ! .
., NOILVAZ13 100d
’ | INaNVINN3d
J ——— — l_w | W\H HA
N
3
el o w— = | — o —
] b B (@31LYAOWNOODV 39 AVIN
3did 1311LNO : . S3did LIINI I1dILTNIN)
) _ > 3did L3N
<
> [ ,
T E
% / B
’ R ((ENTIoENESY
R .| >—31avvav sNoisNaLxa)
[ YIFNVHO HILNIO 40 dOL
[ E » e 7
[ N
Y ,\\//W\/ L L SYASIY/SONIY
NN 1 T 3avyo
3avy¥ a3aHSINIA O
LNO¥D OL YOLOVHINOD
3TvOS OL LON
3UNLONYLS

ITOHNVIN "a’l [#2S 1] .09

092 NIHLIM AYVA
AVIN NOILYOOT
(8)adid 131NI

(Tvi3a
H3IA0D ANV FNVHL 33S)
SS300V av1S dOL

<

AN

8G:01 0¢02/9L/¥ OMA1LA-G-SO\IAVOSVYI\STIVLIA A4dVANVLS \STOOL NOIS3A 3AS \VIN\VSMSNOILDIASIHINMIILYMINEOLSV

Engineering Design Consultants, Inc. - 32 Turnpike Road - Southborough,MA 01772 - (508)480-0225



131 131

Estimated Net Annual Solids Load Reduction
Based on the Rational Rainfall Method

C-sNTECH CASCADE

ENGINEERED SOLUTIONS 555 HOPPING BROOK ROAD separator™
HOLLISTON, MA
E19
AREA 3.24 acres CASCADE MODEL CS-6
WEIGHTED C 0.95
TC 8.90 minutes RAINFALL STATION 68
Rainfall Intensity" Percent Rainfall Hydraulic Loading Rate | Removal Efficiency | Incremental Removal

(in/hr) Volume' (gpm/ft2) (%) (%)
0.02 9.3% 0.98 100.0 9.3
0.04 9.5% 1.95 100.0 9.5
0.06 8.7% 2.93 100.0 8.7
0.08 10.1% 3.91 100.0 10.1
0.10 7.2% 4.89 100.0 7.2
0.12 6.0% 5.86 100.0 6.0
0.14 6.3% 6.84 100.0 6.3
0.16 5.6% 7.82 100.0 5.6
0.18 4.7% 8.79 100.0 4.7
0.20 3.6% 9.77 100.0 3.6
0.25 8.2% 12.22 100.0 8.2
0.50 14.9% 24.43 88.9 13.3
0.75 3.2% 36.65 77.5 25
1.00 1.2% 48.86 66.0 0.8
1.50 0.7% 73.29 43.0 0.3
2.00 0.8% 97.72 20.0 0.2
96.2

Removal Efficiency Adjustment? = 6.5%

Predicted % Annual Rainfall Treated = 93.5%

Predicted Net Annual Load Removal Efficiency = 89.7%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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ENGINEERED SOLUTIONS
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CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

555 HOPPING BROOK ROAD
HOLLISTON, MA

Area 0.23 ac Unit Site Designation DMH J3
Weighted C 0.9 Rainfall Station # 68
[ 6 min
CDS Model 1515-3 CDS Treatment Capacity 1.0 cfs
Rainfall . .
- Percent Rainfall Cumulative Total Flowrate [Treated Flowrate Incremental
% Volume? Rainfall Volume cfs cfs Removal (%)
0.02 9.3% 9.3% 0.00 0.00 9.0
0.04 9.5% 18.8% 0.01 0.01 9.2
0.06 8.7% 27.5% 0.01 0.01 8.4
0.08 10.1% 37.6% 0.02 0.02 9.7
0.10 7.2% 44.8% 0.02 0.02 6.9
0.12 6.0% 50.8% 0.02 0.02 5.7
0.14 6.3% 57.1% 0.03 0.03 6.0
0.16 5.6% 62.7% 0.03 0.03 5.3
0.18 4.7% 67.4% 0.04 0.04 4.4
0.20 3.6% 71.0% 0.04 0.04 3.4
0.25 8.2% 79.1% 0.05 0.05 7.6
0.50 14.9% 94.0% 0.10 0.10 13.4
0.75 3.2% 97.3% 0.16 0.16 2.8
1.00 1.2% 98.5% 0.21 0.21 1.0
1.50 0.7% 99.2% 0.31 0.31 0.5
2.00 0.8% 100.0% 0.42 0.42 0.5
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
94.0
Removal Efficiency Adjustment? = 6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 87.6%

1 - Based on 10 years of rainfall data from NCDC station 736, Blue Hill, Norfolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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FOREBAY VOLUMES
30P-NE
323.00
324.00
30P-NW 323.00
324.00
10P 278.00
280.00
282.00

ELEVATION AREA

2874.00
4803.00

2045.00
3715.00

81.00
509.00
1095.00

A ELEV x AVG AREA

3838.50

2880.00

590.00
1604.00

135

6/1/2022
VOLUME
AT ELEVATION

3838.50

2880.00

590.00
2194.00
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LINK SUMMARY LOCATION
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