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DRAINAGE SUMMARY

D & L Design Group Inc. is pleased to provide the following Hydraulic / Hydrologic analysis for
153 Paxton Street in the town of Leicester Massachusstts. The existing site consists of 60 acres
of un-developed land adjacent to Sargent Pond. The hydrologic conditions were analyzed using
TR-55 and HydroCAD® for the 2, 10, 50 and 100 year storm events utilizing NOAA Atlas 14+,
24 hour Rainfall events.

The project will also consist of the construction a Open Space Development that will conslst of
10 Lots. The development will consist of the construction of a 1,700 linear foot roadway that is
26 feet of pavement and sidewalk on one side of the roadway. The development will also
consist of the construction of a proposed drainage system that will consist of drain manhole to
catch basin design that will collect and direct runcff generated to two infiltratlon basins, The
proposed single famlly houses will be serviced by town water and all house will be on sewer.
The proposed sewer system will consist of Individual pump stations that will be connected into a
2 Inch low pressure line within the new roadway that will connect to existing sewer In Paxton
Street. The proposed project will also proposed to fill 3,600 s.f. of bordering vegetated wetlands
and the project will proposed to replicate 4,500 s.f. of wetlands.

EXISTING CONDITIONS:

The site is abutted by Paxton Street. The existing site consists of 60 acres of un-developed land
that abuts Sargent Pond. The topography slopes from North to South at elevations 1015 to 914.
There are wetlands located on the lot the first wetland Is located in the middle of the project that
flows from North to South. The second wetland is located along the west property line.

For the purpose of the analysis of the effect on site development, the site was analyzed as two
independent watersheds. In the Pre-Development Condition, Subcatchment 1 & 2 represent the
tributary areas of the property that flows to the Sargent Pond and Subcatchment 3 & 4 flow to
the wetlands that Is located in the middle of the parcel that flows toward Sargent Pond.

According to the online USGS soll survey, the analyzed area consists of solls with “C”
hydrologic ratings. On site soil testing confirms. The cover conslsts of grass area and paved

areas.
PROPOSED CONDITIONS:

The project will also consist of the construction a Open Space Development that will conslst of
10 Lets. The development will consist of the construction of a 1,700 linear foot roadway that Is
26 feet of pavement and sidewalk on one side of the roadway.

The site will be designed to support the project and control stormwater in accordance with the
Massachusetts Stormwater Management Policy. The development includes the construction of
two drainage open basin with catch basins and drain manholes to provide stormwater treatment
and attenuation to reduce the impact of surface alterations.
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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 gulde for applicants as to the elements that ordinarily
need fo be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authoritles 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 specifled in the Checkilst. Ifitis
determined that a speclfic 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, inciuding the soll evaluation, cemputations, Long-term Pollution
Prevention Plan, the Construction Pericd Eresion and Sedimentation Control Plan (If Included), the Long-
term Post-Construction Operation and Maintenance Plan, the flliclt 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 eiaborated 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 slte as of the date of this permlt application.

Registered Professional Engineer Block and Signature

Checklist

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

[[] 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:

B No disturbance to any Wetland Resource Areas
[ site Design Practices (e.g. clustered development, reduced frontage setbacks)
[ Reduced Impervious Area (Redevelopment Only)
[0 Minimizing disturbance to existing trees and shrubs
[ LID Site Design Credit Requested:

[ Credit 1

[0 Credit 2

[ Credit 3

Use of "country drainage” versus curb and gutter conveyance and pipe
] Bioretention Cells (includes Rain Gardens)
[J Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
O Treebox Fitter

Water Quality Swale

Grass Channel
[0 Green Roof

[0 Other (describe): —

Standard 1: No New Untreated Discharges

X No new untreated discharges

Outlets have been deslgned so there Is no erosion or scour to wetlands and waters of the
Commonwealth

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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

O standard 2 waiver requested because the project Is located In land subject to coastal storm flowage
and stormwater discharge is to a welland subject to coastal flooding.

Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

Bd 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 Soll Analysis provided.

Required Recharge Velume caleulation provided.,

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

X Sizing the Infiltration, BMPs Is based on the following method: Check the method used.

& static [J Simple Dynamic J Dynamic Field'

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

B 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.

B 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 solls and/or bedrock at the land surface
[0 M.G.L.c. 21E sltes pursuant to 310 CMR 40.0000

[0 Solid Waste Landfill pursuant to 310 CMR 19.000

[0 Project Is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

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

[0 Property Includes a M.G.L. ¢. 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 Fleld 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)

BJ 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.

O Documentation is provided showing that Inflitration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

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

Good housekeeping practices;

Provislons for storing materials and waste products Inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and cther landscaped areas;

Requirements for storage and use of fertllizers, herblcides, and pesticides;

Pet waste management provisions;

Provislons for operation and management of septic systems;

Provisions for solld waste managesment;

Snow disposal and ploewing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage resfrictions;

Street sweeping schedules;

Provislons for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
avent of a splll or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Pian;
List of Emergency contacts for Implementing Long-Term Pollution Prevention Plan.

A Long-Term Pollution Preventicn Plan Is attached to Stermwater 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:

O Is within the Zone Il or Interim Wellhead Protection Area

Dm..

O 1s near or to other critical areas
[ Is within solls with a rapid infiltration rate (greater than 2.4 inches per hour)
[ involves runcff from land uses with higher potential pollutant loads.

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

Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Massachusetts Depariment of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quallty {continued)
[X] The BMP Is sized {and calculations provided) based on:

The %" or 1° Water Quallty Volume or
[0 The equivalent flow rate assoclated with the Water Quality Volume and documentation Is
provided showing that the BMP treats the required water quality volume.

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

[0 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 Potentlal Pollutant Loads (LUHPPLs)

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

O 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.

[J The NPDES Mult-Sector General Permlit does nof cover the land use.

[0 LUHPPLSs are located at the site and Industry specific source control and pollution pravention
measures have been proposed to reduce or eliminate the exposure of LUHPPLSs to raln, snow, snow

melt and runoff, and been included in the long term Pollution Preventlon Plan.

[ All exposure has been eliminated.
[0 All exposure has not been eliminated and a!t BMPs selected are on MassDEP LUHPPL list.

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

Standard 8: Critical Areas

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

[XX 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

axient practicable

The project Is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

[ Limited Project

[0 Small Resldential Projects: 5-9 single family houses or 5-8 units in a multi-family development
provided there Is no discharge that may potentlally affect a critical area.

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

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

[ Bike Path and/or Foot Path
Redevelopment Project

Bd Redevelopment portion of mix of new and redevelopment.

O Certaln 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.

[0 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) complles 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 Perlod 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 Perlod Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compllance;
Construction Peried Pollution Preventlon Measures;

Erosion and Sedimentation Control Plan Drawings;

Detall drawings and specificatlons for eroslon control BMPs, Including slzing calculatiens;
Vegetatlon Planning;

Site Development Plan;

Constructlon Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Eroslon and Sedimentation Controls;
Inspection Scheduls;

Maintenance Schedule;

Inspection and Maintenance Log Form.

X A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the Information set forth above has besn 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 Perlod Pollutlon Prevention and Eroslon 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
Eroslfon and Sedimentation Contrel has not been included in the Stormwater Report but will be
submitted before [and disturbance begins.

[0 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 submltted BEFORE land disturbance begins.

Standard 9: Operation and Malntenance Plan

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

Name of the stormwater management system owners;

X Party responsible for operation and maintenance;

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

X| Estimated operation and maintenance budget; and

X Operation and Maintenance Log Form.

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

[0 A copy of the legal Instrument {(deed, homeowner's association, utility trust or other legal entlty)
that establishes the terms of and legal responsibllity for the operation and maintenance of the
praject site stormwater BMPs;

[] Aplan and sasement deed that allows site access for the iegal entlty to operate and maintain
BMP functions.

Standard 10: Prohiblition of lllicit Discharges

X The Long-Term Pollution Prevention Plan Includes measures to prevent llicit discharges;

X An llicit Discharge Compliance Statement Is attached;

[0 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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In order to analyze the surface water flows, the site was divided Into multiple Subcatchents,
Ponds and a Reaches. The Post-Development are then compared to the Pre-Development
Conditions.

In summary, the peak rates of runoff were compared under pre-development and post-
development conditions for analysis of the 2 year, 10 year, 50 year and 100 year storm events,
The following Is a Peak Discharge Summary Table:

Design Point Analysis:
! Design Event
Watershed | 2 VYear 10 Year 50 Year 100 Year
| per | 3573 | 7394 | 19763 | 43083
IP-E2 11.78 24.42 35.51 43.18

T, S

wap | 3518 | 7326 | 10717 ._130'25
1149 | 23.87 35.17 42.58

IP-2P

Post Development | | Pre-Development

1 |

DEP Stormwater Management Standards:

Standard #1: The proposed changes will not cause erosion in adjacent water of the Commonwealth,
as BMP measures are proposed In accordance with the design requirements of the Stormwater
Management handbook. The Erosion & Sedimentation Control Plan provides for the installation of
slitation barriers, temporary basins, temporary construction entrances and outlines intermediary
measures to control runoff during construction and after construction.

Standard #2: The proposed development peak discharge rates for the total off-site flow are less than
or equal to pre-development discharge rates for the 2 year, 10 year, 50 year and 100 year storm
events for the design points analyzed. Attached calculations show how the site mitigates the
increased flow rates due to surface changes from the site development. '

Standard #3: The roof drain runoff Is directed to two direct infilfralon basins that meets the recharge
requirement for Class C Soils. Basins 1 &2 designed to infiltrate runoff from the roadway and
driveway areas after pre-treatment. Infiltration depths are designed to drain in under 72 hours as
required by the Pollcy.

D&L Design Group. Inc.
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Standard #4: Over 80% TSS$ shall occur based on the BMP measurements provided. The treatment
train varies for each section. TSS worksheets are provided in the report for each treatment train in
the site. The water quality volume was determined using 0.5" of runoff over the proposed
impervious area.

Standard #5: The proposed development will not generate higher potential pollutant loads and
therafore will not require additional BMP practices.

Standard #6: The proposed project is not near a critical area.

Standard #7: The proposed prolect Is not a redevelopment project.

Standard #8: Erosion and sediment control measures are proposed as part of the proposed project.
Standard #9: An Operation & Maintenance plan is provided within this document

Standard #10: This project does not propose any illicit discharges.

D&L Desipn Group, Inc.
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STANDARD #2- PEAK DISCHARGE RATES

D&L Degign Group, Ine.
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STANDARD #3 -LOSS OF ANNUAL RECHARGE

The site is developed along roadway and un-developed In the area along Route
146. The site design incorporates direct recharge of roof drains to inflltration basin.
Basins 1 designed to infiltrate retained runoff after pre-treatment. Solls were found to

be Class C permeability.

The table below shows the required and provided recharge volumes for the
project. As shown, the proposed conditlon exceeds the minimum requirement for the
additional impervious areas.

Recharge Volume Summary
Recharge Existing Additional | Min. Req.
Soll Factor (in. | Impervious | Impervious | Recharge
Type runoff) Area (sf) Area (sf) | Volume (cf) |
A 0.60 0 0 0
B 0.35 0 0 0
c 0.25 0 121,224 2,525
D 0.10 0 0 0
Total Required 2,525
Standard #3 Only Applies to Additional Impervious
___Provided Recharge Volume (cf) I|
Basin 1 1,185
Basin 2 2,129
Total Provided 3,214

Rechage Volume Calculation:
Rv=FxI

Rv = Required Rechareg Volume

F = Recharge Factor

| = Total Impervious Area .
Rv = (0.25°)(1'/12") x 121,224 s.f. = 2,525.4 cf (Required)

Provided Infiltration is3,214 cf taken from Stage Storage Worksheet

D&L Design Group, Inc.
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Drawdown Calculation:

Rv
Tim S
Carmiom = K)(Bottom Area)

Basind#:
Where:
Rv = Storage Volume (1,185 c.f.}

K = Saturated Hydraulic Conductivity For “Static” and "Simple Dynamic™ Methods, use
Rawls Rate (see Table 2.3.3). For “Dynamic Field® Method, use 50% of the in-situ saturated
hydraulic conductivity. 1.02 in/hour)

Bottom Area = Bottom Area of Recharge Structure (2,221 s.f.)

Time = 1,185 c.f./ (1.02 in/hour)(1inch/12foot)(2,221 s.f.) = 6 hours

Basin#2:
Where:
Rv = Storage Volume (2,129 c.f.)

K = Saturated Hydraulic Conductivity For “Static” and “Simple Dynamic” Methods, use
Rawis Rate (see Table 2.3.3). For “Dynamic Field" Method, use 50% of the In-situ saturated

hydraulic conductivity. 1.02 in/hour)
Bottom Area = Bottom Area of Recharge Structure (3,726 s.f.)

Time = 2,129 c.f./ (1.02 In‘hour)(1inch/12foot)(3,726 s.f.) = 7 hours

D D up, Inc.
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STANDARD #4- 80% TSS REMOVAL

ESTIMATED PROPOSED NEW PAVED COVER= 93,424 S.F.
Driveway & Roadway Areas

REQUIRED WATER QUALITY VOLUME:

Water Qu;iw Volume

Required Treatment Volume 1.0 Inches Over
Impervious Areas |
Water Quality
Watershed Series Paved Area Volume
BASIN 1 19,500 1,618
BASIN 2 | 54525 3,894

Provided Water Quality Volume from Stage Storage Worksheet= 7,244 cf

The design of the drainage system is such that the site is routed through a series of
treatment BMP's meeting the Standard.

impervious Area Basin1 is 19,500 s.f. ( 1in/1'/12In) = 1,618 c.f. (3,350 c.f. Provided)
Impervious Area Basin2 is 54,525 s.f. (1in/1'/12in) = 4,525 c.f. (3,894 c.f. Provided)

"PLEASE SEE THE FOLLOWING PAGES FOR TSS REMOVAL CALCULATIONS.

D&L Desipn Group, Inec.
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STANDARD #38- OPERATION & MAINTENANCE

OPERATION & MAINTENANCE PLAN:

CURRENT OWNER & RESPONSIBLE PARTY:

Central Land Development
(Contractor shall be responsible during construction)

FUTURE OWNER & RESPONSIBLE PARTY:
Central Land Development

TION:
SILT FENCE BARRIER:

The silt fence barrler shall be installed prior to construction.

During construction the contractor shall inspect the silt fence barrier on a weekly basis and after
any significant ralnstorm resulting in greater than 0.5° of rainfall. The barrier shall be inspected
for any breaches or disturbed silt fence and repaired immediately.

After construction the barrier shall be maintained as stated above until all new areas are
vegetated.

After construction these dutles shall transfer to the property owner.

CONSTRUCTION ENTRANCE APRONS:

Construction aprons shall be installed to protect Paxton Street. The construction entrance apron
shall be Installed prior to commencement of consiruction and shall be inspected weekly. The
construction entrance apron shall be replaced when debris becomes noticeable on the exlsting
pavement surfaces leading to and from the construction site.

SLOPE STABILIZATION:

The slope stabllization controis shall be Installed immediately upon obtaining final grades as
shown on the project plans. Slopes in the swale area shall be stabllized according to the details
provided. All 3:1 slopes established on-site shall be loamed and seeded as soon as weather
permits. Any 2:1 slopes established shall be covered with slope stabilization fabric, then loamed

D& Design Group. Inc.
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and seeded as soon as weather permits. Areas in faflure shall be re-graded to final grade and

stabilized as necessary.
TEMPORARY BASINS:

The temporary basins shall be inspected Immediately after storm events and cleaned to remove
sediment bulld-up. Outfalls shall be Inspected for erosion or scouring. Additional rip rap shall be
added as required to minimize erosion.

CATCH BASINS:

Catch basins shall entrances shall have temporary stone or other filtration device installed
around Inlet to prevent sediment deposits. Sediment shall be removed when accumulation
exceeds 1" depth on paved surfaces.

CHECK DAMS:

Check Dams shall be inspected weekly and after rainfall in excess of 0.5". Accumulated
saediment shall be removed when depth exceeds 3" on the upstream sided of the dam. Stone or
fabric shall be replaced when evidence of clogging is present.

CONSTRUCTION COMPLETION:

The entire stormwater management system shall be inspected upon completion of construction.
Portions of the system containing sediment shall be cleaned and all sediment properly removed.

AFTER CONSTRUCTION:

CATCH BASINS:

At a minimum, the catch basins shall be Inspected and cleaned on a quarterly basls. It is
preferred that collection of accumulated sediment shall be accomplished by means of vacuum
pumping and not by means of a clamshell bucket. Disposal of accumulated sediment shall be
performed In accordance with applicable local, state, and federal guldelines and regulations.

SEDIMENT FORBAYS

Sediment forebays shall be visually Inspected monthly for accumulation of debris, slope faliure,
or stone displacement. Slopes shall be mowed quarterly. Bottom shall be swept, vacuumed of
accumulated debris semi-annually.

D&L Design Group, Inc.
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OPEN INFILTRATION BASIN

The following guldelines shall be adhered to for the operation and maintenance stormwater
management system:

A. The owner shall keep a maintenance log which shall include details of any events which
would have an effect on the system’s operational capacity.

B. The operation and maintenance procedure shall be reviewed periodically and changed to
meet site conditions.

C. Maintenance of the stormwater management system shall be performed by qualified workers
and shall follow applicable occupational heaith and safety requirements.

D. Debrls removed from the stormwater management system shall be disposed of in
accordance with applicable laws and regulations.

- Monthly in first year - Check inlets and outlets for clogging and remove any debris, as
required. Spring and Fall Check inlets and outlets for clogging and remove any debris,
as required.

One year after commissioning and every third year following Check inlets and outlets for
clogging and remove any debris, as required

LONG TERM POLLUTION PREVENTION PLAN

The following are the material management practices that shall be used to reduce the risk of
spills or other accidental exposure of materials and substances to stormwater runoff.

Good Housekeeping: The following good housekeeping practices will be followed on site
during the construction project and continued upon completion of the construction activities.
1. A concerted effort shall be made to store only enough product required to complete a

particular task.

All materials stored on site shall be stored in a neat and orderly fashion in their
appropriate containers and, if possible, under a roof or other secure enclosure.
Products shall be kept in their original containers with the original manufacture's label.
Substances shall not be mixed with one another unless recommended by the
manufacturer.
Whenever possible, all of a product shall be used up before disposing of the container.
Manufacture's recommendations for proper use and disposal shall be followed.

The site superintendent shall inspect daily to ensure proper use and disposal of
materials on site.

N A N

Hazardous Products: The following practices are intended to reduce the risks associated with

hazardous materials.
1. Products shall be kept in original contalners unless they are not re-sealable.
2. Where feasible, the original label and material safety data shall be retained, whereas
they contain important product information.
3. [f surplus product must be disposed of, follow manufacturers or local and State
recommended methods for proper disposal.

D&L Design Group. Inc.
115 Water Street, Milford Ma 01757 (P) 503-408-2577




Product Specific Practices: The following product-specific practices shall be followed on site:
Petroleum Products:
1. All on site vehicles shall be monltored for leaks and receive regular preventative
maintenance to reduce the risk of [eakage.
2. Petroleum products shall be stored in tightly sealed containers which are clearly labeled.
3. Petroleum Products shall be stored in compliance with Fire Marshall regulations.

Bituminous Concrete:
Any bituminous concrete or asphalt substances used on site shall be applied according to

the manufacturer's recommendations.

Fertilizers:
Fertilizers shall be applied in the minimum amounts recommended by the manufacturer.

Once applied, fertilizers shall be worked Into the soll to limit exposure to stormwater.
Storage shall be in a covered shed or trailer. The contents of any partlally-used bags of
fertilizer shall be transferred to a sealable piastic bag or bin to avoid spills

Paints:

1. All containers shall be tightly sealed and stored when not required for use.

2. Excess paint shall not be discharged into any catch basin, drain manhole or any portion
of the stormwater management system.

3. Excess paint shall be properly disposed of according to manufacturer's
recommendations or State and local regulations.

Concrete Trucks:
Concrete trucks shail not be allowed to wash out or discharge surplus concrete or drum

wash water on site.

SPILL CONTROL PRACTICES

In addition to the good housekeeping and material management practices discussed in the
previous sections of this plan, the following practices shall be followed for spill prevention
and cleanup:

1. Manufacturer's recommended methods for cleanup shall be readlly available at the
onsite trafler, and site personnel shall be made aware of the procedures and the location
of the information.

2. Materials and equipment necessary for spill clean up shall be kept in the materlal

storage area on site. Equipment and materials shall include, but not be limited to,

brooms, dust pans, mops, rags, gloves, goggles, Kitty litter, sand, sawdust and plastic
and metal frash containers specifically for this purpose.

All spilis shall be cleaned up immediately after discovery.

The spill area shall be kept well ventilated, and personnel shall wear appropriate

protective clothing to prevent injury from contact with hazardous substance.

Spilis of toxic or hazardous material shall be reported to the appropriate State and/or

local authority in accordance with local and/or State regulations.

The splil prevention plan shall be adjusted to include measures to prevent a particular

type of spill from reoccurring and instructions on how to clean up the spill if there is

S 0 ko



another occurrence. A description of the spill, what caused Iit, and the clean up
measures shall also be included.

. The "Manager” shall be the splll prevention and cleanup coordinator. The “Manager”
shall designate at least three other site personnel who will be trained In the spill control
practices identified above.

D&L Design Group, Inc.
115 Water Street, Milford Ma 01757 (P) 508-408.2577
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21-153 Pre-Deveiopment
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Printed 8/26/2022
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Area Listing (all nodes)

Area CN  Description
{(acres) (subcatchment-numbers)
64.727 73  Woods, Fair, HSG C {18, 28, 38, 4S5)
64.727 73  TOTAL AREA



21-153 Pre-Development
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Printed 8/26/2022
Page 3

Soll Listing (all nodes)
Area  Soll Subcatchment
(acres)  Group Numbers
0.000 HSGA
0.000 HSGB
64.727 HSGC 18, 25,38,48
c.000 HSGD
0.000  Other

64.727 TOTAL AREA



21-153 Pre-Development

Prepared by {enter your company name here} Printed 8/26/2022
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Cther Total Ground Subcatchment

{acres) (acres) (acres) (acres) (acres) {acres) Cover Numbers

0.000 0.000 64.727 ¢.000 0.000 64.727 Woods, Fair 18, 2§, 38, 45
0.000 0.000 64.727 0.000 0.000 64.727 TOTAL AREA



21-153 Pre-Development Type lll 24-hr 2YR Rainfall=3.40"

Prepared by {enter your company name here} Printed 8/26/2022
HydroCAD® 10.00-26 s/n 09589 © 2020 HydroCAD Software Solutions LLC Paage 5

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=8SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: E-1 Runoff Araa=1,556,029 sf 0.00% Impervious Runoff Depth>1.01"
Flow Length=1,100' T¢=27.3 min CN=73 Runoff=25.96 c¢fs 2.994 af

Subcatchment 28: E-2 Runoff Area=564,741 sf 0.00% Impervious Runoff Depth>1.01"
Flow Length=1,216' Tc¢=24.2 min CN=73 Runoff=8.92 cfs 1.088 af

Subcatchment 3S: E-3 Runoff Area=562,801 sf 0.00% Impervious Runoff Depth>1.01"
Flow Length=1,000' Tc=26.8 min CN=73 Runcff=0.44 cfs 1.083 af

Subcatchment 45: E-4 Runoff Area=136,140 sf 0.00% Impervious Runoff Depth>1.01"
Flow Length=386' Tc=18.9 min CN=73 Runoff=2.64 cfs 0.263 af

Reach IP1: POND inflow=35.73 cfs 4.082 af
Outflow=35.73 cfs 4.082 af

Reach IP2: WETLANDS Inflow=11.78 cfs 1.3486 af
Outflow=11.78 cfs 1.348 af

Total Runoff Area = 64.727 ac Runoff Volume = 5.428 af Average Runoff Depth = 1.01"
100.00% Pervious = 84.727 ac  0.00% Impervious = 0.000 ac



21-153 Pre-Development Type lil 24-hr 2YR Rainfall=3.40"

Prepared by {enter your company name here} Printed 8/26/2022
HydroCAD® 10.00-26 s/n 09588 © 2020 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 18: E-1

Runoff = 2596cfs @ 12.41 hrs, Volume= 2.994 af, Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2YR Rainfall=3.40"

Area (sf) CN Description
1666029 73 Woods, Fair HSGC
1,556,029 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftft) (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n= 0.800 P2= 3.20"
124 1,060 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHB TOC
Woodland Kv= 5.0 fps

27.3 1,100 Total

Subcatchment 18: E-1
Hydrograph

e | | | | | | | | | Type M 24-hr

: | - 2YR Rainfall=3.40"

o 1 Runoff Area=1,556,029 sf

1% '  Runoff Volume=2.994 af
g | | | | Runoff Depth>1.01"
: :: [ ! Flow Length=1,100"

J | T¢=27.3 min

b CN=73

&

2

o

5 8 7 8 g 1 1 12 18 14 15 1 17 1B 19 2
Time (hours)



21-153 Pre-Development Type lll 24-hr 2YR Rainfall=3.40"

Prepared by {enter your company name here} Printed 8/26/2022
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Summary for Subcatchment 28: E-2

Runoff = 992cfs @ 12.37 hrs, Volume= 1.088 af, Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2YR Rainfall=3.40"

Area (sfi CN Description
564,741 73 Woods, Fair, HSG C
564,741 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min} (feet) (ftft) (fifsec) (cfs)
14.9 80 0.0500 0.08 Sheet Flow, TRAVEL PATHATO B
Woods: Denss underbrush n=0.800 P2= 3.20"
93 1,166 0.0800 2.10 Shallow Concentrated Flow, TRAVEL PATHBTOC
Short Grass Pasture Kv=7.01ps

242 1,216 Total

Subcatchment 28: E-2
Hydrograph

1" - - . . -
Type Il 24-hr

~ 2YR Rainfall=3.40"
Runoff Area=564,741 sf
Runoff Volume=1.088 af
Runoff Depth>1.01"
Flow Length=1,216"
Tc=24.2 min

' CN=73

10

Flow (cfs)

5 é 7 8 8 10 11 12 13 14 % 18 17 18 19 20
Time {hours)



21-153 Pre-Development Type lll 24-hr 2YR Rainfali=3.40"

Prepared by {enter your company name here} Printed 8/26/2022
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Summary for Subcatchment 3S: E-3

Runoff = 944cfs @ 12.41 hrs, Voliume= 1.083 af, Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2YR Ralnfall=3.40"

Area (si) CN Description
§62.601 73 Woods, Fair, HSG C
562,601 100.00% Pervious Area

Te Length Slope Velocity Capaclty Description
(min) (feet) (ftft) (ft/sec) {cfs)

16.3 50 0.0400 0.05 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2= 3.20"
10.6 950 0.0900 1.50 Shallow Concentrated Flow, TRAVEL PATHBTOC

Woodland Kv=5.0 ips

26.9 1,000 Total

Subcatchment 38: E-3
Hydrograph

10 i |

Type Il 24-hr

2YR Rainfali=3.40"

- Runoff Area=562,601 sf
'Runoff Volume=1.083 af
Runoff Depth>1.01"
Flow Length=1,000"
Tc=26.9 min

CN=73

Flow {cfs)

5 8 7 8 -] 10 1 12 13 14 16 18 17 18 10 20
Time (hours)



21-153 Pre-Development Type lll 24-hr 2YR Rainfall=3.40"

Prepared by {enter your company name here} Printed 8/26/2022
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Summary for Subcatchment 48: E-4

Runoff = 264cfs @ 12.28 hrs, Volume= 0.263 af, Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lif 24-hr 2YR Rainfall=3.40"

Area (sii CN Description
136,140 73 Woods, Falr, HSG C
136,140 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftAt) (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2=3.20"
4.0 336 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHBTO C
Woodiand Kv=5.0 fps

18.8 386 Total

Subcatchment 4S: E-4
Hydrograph

2
EET

Type lli 24-hr

2YR Ralnfall=3.40"
Runoff Area=136,140 sf
Runoff Volume=0.263 af
Runoff Depth>1.01"
Flow Length=386"
Tc=18.9 min

Flow (cfs)

CN=73

[ [} 7 8 B 10 1 12 13 14 1 18 17 18 19 20
Time (hours)



21-153 Pre-Development Type Il 24-hr 2YR Rainfall=3.40"

Prepared by {enter your company name here} Printed 8/26/2022
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Summary for Reach IP1: POND

Inflow Area = 48.686 ac, 0.00% Impervious, Inflow Depth> 1.01" for 2YR event
Inflow = 35.73cfs @ 12.40 hrs, Volume= 4,082 af
Outflow = 35.73cfs @ 12.40 hrs, Volume= 4.082 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP1: POND
Hydrograph
o) —_—— | B Ouifow
3 inflow Area=48.686 ac
::: : . | . . .
30
ot
%]
-
£2
§u

1 12 i3 1'4 16 18 17 18
Time (houre)




21-153 Pre-Development Type lll 24-hr 2YR Rainfall=3.40"

Prepared by {enter your company name here} Printed 8/26/2022
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Summary for Reach IP2: WETLANDS

Inflow Area = 16.041 ac, 0.00% Impervious, Inflow Depth> 1.01" for 2YR event
Inflow = 11.78cfs @ 12.38 hrs, Volume= 1.346 af
Outflow = 11.78cfs @ 12.38 hrs, Volume= 1.346 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP2: WETLANDS
Hvdrour_lph

-k ol
8@

Inflow Area=16.041 ac

- Y
=T

Flow (cls)

a - N & =3 - @ L)
i o 1 i

Time (hours)



21-153 Pre-Development Type Il 24-hr 10YR Rainfali=4.90"

Prepared by {enter your company name here} Printed 8/26/2022
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=8CS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 18: E-1 Runoff Area=1,556,029 sf 0.00% Impervicus Runoff Depth>2.02"
Flow Length=1,100" Te=27.3 min CN=73 Runoff=53.69 cfs 6.012 af

Subcatchment 28: E-2 Runoff Area=564,741 sf 0.00% Impervious Runoff Depth>2.02"
Flow Length=1,216' Tc=24.2 min CN=73 Runoff=20.54 cfs 2.185 af

Subcatchment 3S: E-3 Runoff Area=662,601 sf 0.00% Impervious Runoff Depth>2.02"
Flow Length=1,000' Tc=26.9 min CN=73 Runoff=18.54 cfs 2.174 af

Subcatchment 4S: E-4 Runoff Area=136,140 sf 0.00% Impervious Runoff Depth>2.03"
Flow Length=386' Tc=18.9 min CN=73 Runoff=5.49 cfs 0.528 af

Reach IP1: POND Inflow=73.94 cfs 8.197 af
Outflow=73.94 cfs 8.197 af

Reach IP2: WETLANDS inflow=24.42 cfs 2.702 af
Outflow=24.42 cfs 2.702 af

Total Runoff Area = 64.727 ac  Runoff Volume = 10.899 af Average Runoff Depth = 2.02"
100.00% Pervious = 64.727 ac  0.00% Impervious = 0.000 ac



21-153 Pre-Development Type il 24-hr 10YR Rainfali=4.90"

Prepared by {enter your company name here) Printed 8/26/2022
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Summary for Subcatchment 1S: E-1

Runoff = 53.89cfs @ 12.39 hrs, Volume= 6.012 af, Depth> 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
1,556,029 73  Woods, Fair HSG C
1,556,029 100.00% Pervious Area

Tc Length Slope Velocity Capaclty Description
(min) (feet) (ftft) (fi/sec) (cfs)

14.9 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2=3.20"
124 1,050 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHBTO C

Woodland Kv=5.0ps

273 1,100 Total
Subcatchment 18: E-1

Hydrograph

ol | | | |
- | - Typelil 24:hr
- - 10YR Rainfall=4.90"
::' | Runoff Area=1,556,029 sf
Runoff Volume=6.012 af
g . . . Runoff Depth>2.02"
i : | - Flow Length=1,100"
g . | . . Te=27.3 min
% . . CN=73

5 8 7 8 8 10 11 12 18 14 15 16 17 18 " 20
Time (hours)



21153 Pre-Development Type il 24-hr 10YR Rainfall=4.90"

Prepared by {enter your company name here} Printed 8/26/2022
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Summary for Subcatchment 28: E-2

Runoff = 20.54cfs @ 12.35 hrs, Volume= 2.185 af, Depth> 2,02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lli 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
584,741 73 Woods, Fair, HSG C
564,741 100.00% Pervious Area

Tc Length Slope Veloclty Capacity Description
(min) (feet) (ftAt) (ft/sec) (cfs)
14.9 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2=3.20"
9.3 1,966 0.09800 210 Shallow Concentrated Flow, TRAVEL PATHBTOC
Short Grass Pasture Kv=7.01fps

242 1,216 Total

Subcatchment 28: E-2
Hydrograph

2 —— | |

= - [ Type lll 24-hr

10 10YR Rainfall=4.90"

- Runoff Area=564,741 sf

16 'Runoff Volume=2.185 af
B | Runoff Depth>2.02"

bt ' Flow Length=1,216"

b | Tc=24.2 min

¥, CN=73

2

10 11 12 13 14 15 18 17 18 19 20
Time (hours)

(-]
-
-
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o



21-153 Pre-Development Type Ill 24-hr 10YR Rainfall=4.90"
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Summary for Subcatchment 3S: E-3

Runoff = 1954 cfs @ 12.39 hrs, Volume= 2.174 af, Depth> 2,02°

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10YR Rainfall=4.90"

Area (8f) CN Description
562,601 73 Woods, Falr, HSG C
562,601 100.00% Pervious Area

Te Length Slope Veloclty Capacity Description
{min) (faot) (ftft) (ft/sec) (cfs)
16.3 50 0.0400 0.05 Sheet Flow, TRAVEL PATHATO B
Woeods: Dense underbrush n= 0,800 P2=3.20"
10.6 a50 0.0500 1.50 Shallow Concentrated Flow, TRAVEL PATHBTO C
Woodland Kv=5.0 fps

26.9 1,000 Total

Subcatchment 3S: E-3
Hydrograph

B Funoft

Type lll 24-hr

10YR Rainfall=4.90"
Runoff Area=562,601 sf
'Runoff Volume=2.174 af
" Runoff Depth>2,02"
Flow Length=1,000"
| Tc=26.9 min
CN=73

5 é 7 ' 8 10 1 12 13 14 15 18 17 18 19 20
Time {hours)
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Summary for Subcatchment 4S: E-4

Runoff = 549cfs @ 12.27 hrs, Volume= 0.528 af, Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
136,140 73 Woods, Fair, HSG C
136,140 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (fi/sec) (cfs)
149 50 0.0500 0.06 Sheest Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2=3.20"
4.0 336 0.0800 1.41 Shaliow Concentrated Flow, TRAVEL PATHETO C
Woodland Kv=5.0 fps

18.9 386 Total

Subcatchment 4S: E-4
Hydrograph

Type lll 24-hr

10YR Rainfall=4.90"
Runoff Area=136,140 sf
Runoff Volume=0.528 af
- Runoff Depth>2.03"
Flow Length=386"
- Tc=18.9 min
CN=73

Flow {cfs)

12 13 14 16 18 17 18 19 20
Timg (hours)
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Summary for Reach IP1: POND

Inflow Area = 48.686 ac, 0.00% Impervious, Inflow Depth > 2.02" for 10YR event
Inflow = 7394 cfs @ 12.38 hrs, Volume= 8.197 of
Qutflow = 73.94cfs @ 12.38 hrs, Volume= 8.197 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP1: POND
Hycdrograph

i

Inflow Area=48.686 ac

Flow (cfs)
s REGS08RBRAAS

a9 o O i

Time {hours)
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Summary for Reach iP2: WETLANDS

Inflow Area = 16.041 ac, 0.00% Impervious, Inflow Depth> 2.02" for 10YR event
Inflow = 2442cfs @ 12.36 hrs, Volume= 2.702 af
Outflow = 2442cfs @ 12.36 hrs, Volume= 2.702 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP2: WETLANDS
Hydrograph

B inflow
B Outflow

¥

204
18-
= 15

T

L
0

Time {hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 18: E-1 Runoff Area=1,566,029 sf (0.00% Impervious Runoff Depth>2.83"
Flow Length=1,100' Tc¢=27.3 min CN=73 Runoff=78.04 cfs 8.716 af

Subcatchment 2S: E-2 Runoff Area=564,741 sf 0.00% Impervious Runoff Depth>2.93"
Flow Length=1,216' Tc=24.2 min CN=73 Runoff=29.86 cfs 3.167 af

Subcatchment 3S: E-3 Runoff Area=562,601 sf 0.00% Impervious Runoff Depth>2.93"
Flow Length=1,000" Tc=28.9 min CN=73 Runoff=28.40 cfs 3.152 af

Subcatchment 4S: E-4 Runoff Area=136,140 sf 0.00% Impervious Runoff Depth>2.94"
Flow Length=386' Tc=18.9 min CN=73 Runoff=7.93 cfs 0.765 af

Reach IP1: POND Inflow=107.63 cfs 11.882 af
Outflow=107.63 cfs 11.882 af

Reach IP2: WETLANDS Inflow=35.51 cfs 3.917 af
Outflow=35.51 cfs 3.817 af

Total Runoff Area = 64.727 ac Runoff Volume = 15.789 af Average Runoff Depth = 2.93"
100.00% Pervious = 64.727 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 18: E-1

Runoff = 78.04cfs @ 12.38 hrs, Volume= 8.716 af, Depth> 2,93"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 26YR Rainfall=6.10"

Area (sf} CN Description
1556020 73 Woods, Falr, HSG C
1,556,029 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (ftfft) (f/sec) (cfs)

14.9 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATC B
Woods: Dense underbrush n=0.800 P2=3.20"
124 1,050 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHBTO C

Woodland Kv= 5.0 fps

273 1,100 Total
Subcatchment 18: E-1

Hydrograph
85 ! . .
. — |z - Typelll 24-hr
70 . ~ 25YR Rainfall=6.10"
o | | 'Runoff Area=1,556,029 sf
s - Runoff Volume=8.716 af
gz Runoff Depth>2.93"
o Flow Length=1,100"
::; - ] - Te=27.3 min
2 I I I CN=73

5 [ 7 8 g 10 11 12 18 14 16 16 17 18 18 20
Time (hours)
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Summary for Subcatchment 28: E-2

Runoff = 2086 cfs @ 12.34 hrs, Volume= 3.167 af, Depth> 2.93"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25YR Rainfall=6.10"

Area (sf} CN Description
564.741 73 Woods, Falr, HSG C
564,741 100.00% Pervious Area

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

14.9 50 0.0500 0.08 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2=3.20"
9.3 1,166 0.0900 210 Shallow Concenfrated Flow, TRAVEL PATHBTO C

Short Grass Pasture Kv= 7.0 fps

242 1,218 Total

Subcatchment 28: E-2
Hydrograph

22} ]

- i Type Il 24-hr

26 _ 25YR Rainfall=6.10"

“ - Runoff Area=564,741 sf

s 'Runoff Volume=3.167 af
e - Runoff Depth>2.93"
e - Flow Length=1,216"

12 T¢=24.2 l'_I'iIil"_I

) | CN=73

; |

i

o




21-153 Pre-Development Type Ill 24-hr 25YR Rainfall=6.10"

Prepared by {enter your company name here} Printed 8/26/2022
HydroCAD® 10.00-26 s/n 09588 © 2020 HydroCAD Software Solutions LLC Page 22

Summary for Subcatchment 3S: E-3

Runoff = 2840 cfs @ 12.38 hrs, Volume= 3.152 af, Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25YR Rainfall=6.10"

Area (sf) CN Description
562,601 73 Woods, Fair, HSG C
562,601 100.00% Pervious Area

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

16.3 50 0.0400 0.05 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2=3.20"
10.6 950 0.0900 150 Shallow Concentrated Flow, TRAVEL PATHBTOC

Woodland Kv= 5.0 fps

269 1,000 Total
Subcatchment 38: E-3

Hydrograph
o ==
R .~ |Type lll 24-hr
:": | : - 25YR Rainfall=6.10"
i3 ' -  Runoff Area=562,601 sf
20 I 'Runoff Volume=3. 152 af
g :: : — Runoff Depth>2.93"
: . ' ' | Flow Length=1,000’
12 | . Tc=26.9 min
'E'_ - ! -~ CN=73
B

€ €6 7 & 9 10 11 12 18 14 15 % 17 18 19 20
Time (hours)
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Summary for Subcatchment 48: E-4

Runoff = 799cfs @ 12.26 hrs, Volume= 0.765 af, Depth> 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25YR Rainfall=6.10"

Area (sf} CN Description
136,140 73 Woods, Fair. HSG C
136,140 100.00% Pervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2= 3.20"
4.0 336 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHBTO C

Woodland Kv= 5.0 fps

18.9 386 Total
Subcatchment 4S: E-4

Hydrograph
J | Type Ill 24-hr
7 ' ' - 25YR Rainfall=6.10"
; - Runoff Area=136,140 sf
_ . Runoff Volume=0.765 af
g Runoff Depth>2.94"
| | ] Flow Length=386"
. i i — - Tc=18.9 min
- CN=73
1

5 8 7 B g i0 1" 1'2 13 14 15 16 17 18 19 20
Time (howre}
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Summary for Reach IP1: POND

Inflow Area = 48.686 ac, 0.00% Impervious, Inflow Depth > 2.93" for 25YR event
Inflow = 107.63cfs @ 12.37 hrs, Volume= 11.882 af
Outfiow =  107.63cfs @ 12.37 hrs, Volume= 11.882 af, Aften= 0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach IP1: POND
Hydrograph
bl A S ) 1 - 8 O ) R B Gutio
110 i - - - _lnflow AI'E_E':‘_!-B.G:BG ac

Flow (cfs)

Time (hours)
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Summary for Reach IP2: WETLANDS

Inflow Area = 16.041 ac, 0.00% Impervious, Inflow Depth > 2.93" for 25YR event
Inflow = 3551cfs @ 12.35 hrs, Volume= 3.917 af
Outflow = 3551cfs @ 12.35 hrs, Volume= 3.917 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach IP2: WETLANDS

Hydrograph
_ _ _ _ & Inflow
38 DT N N | | _
28] Inflow Area=16.041 ac
24 |
hEE
a0
a.
26..
§ 2
g |
L 1t
1%
-
12
10
b

0 1 12 13 14 15 18 17 18
Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind methed

Subcatchment 1S: E-1 Runoff Area=1,556,029 sf 0.00% Impervious Runoff Depth>3.56"
Flow Length=1,100' Tc=27.3 min CN=73 Runoff=94.87 ¢fs 10.611 af

Subcatchment 2S: E-2 Runoff Area=564,741 sf 0.00% Impervious Runoff Depth>3.,57"
Flow Length=1,216"' Tc=24.2 min CN=73 Runoff=36.30 c¢fs 3.855 af

Subcatchment 3S: E-3 Runoff Area=562,601 sf 0.00% Impervious Runoff Depth>3.56"
Flow Length=1,000" T¢=26.9 min CN=73 Runoff=34.56 cfs 3.837 af

Subcatchment 4S: E-4 Runoff Area=136,140 sf 0.00% Impervious Runoff Depth>3.57"
Flow Length=386" Tc=18.9min CN=73 Runoff=9.71 ¢fs 0.931 af

Reach IP1: POND Inflow=130.86 cfs 14.466 af
Cutflow=130.86 cfs 14.466 af

Reach IP2: WETLANDS Inflow=43.18 cfs 4.768 af
Outflow=43.18 cfs 4.768 af

Total Runoff Area = 64.727 ac Runoff Volume = 19.234 af Average Runoff Depth = 3.57"
100.00% Pervious = 64.727 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: E-1

Runoff = 9487 cfs @ 12.38 hrs, Volume= 10.611 af, Depth> 3.56"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100YR Rainfall=6.90"

Area (sfy CN Description
1,556,029 73 Woods, Fair, HSG C
1,556,029 100.00% Pervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n=0.800 P2= 3.20"
124 1,050 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHBTO C

Woodland Kv=5.0fps

273 1,100 Total
Subcatchment 18: E-1

Hydrograph
105 | | - t - & Runoff
100- L | 1 g
e ~ Typelill 24-hr
s -100YR Rainfall=6.90"
7. ‘Runoff Area=1,556,029 sf
o Runoff Volume=10,611 af
g5 Runoff Depth>3.56"
} Flow Length=1,100"
ol | Te=27.3 min
o CN=73
26 | .
20
154
10
5
o
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Summary for Subcatchment 28: E-2

Runoff = 36.30cfs @ 12.34 hrs, Volume= 3.855 af, Depth> 3.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100YR Rainfall=6.20"

Area (si) CN Description
564,741 73 Woods, Fair HSG C
564,741 100.00% Pervious Area

Tc Length Slope Veloclty Capaclty Description
(min) (feet) (ftAt) (ft/sec) (cfs

149 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATOB
Woods: Dense underbrush n=0.800 P2=3.20"
83 1,166 0.0900 210 Shallow Concentrated Flow, TRAVEL PATHBTOC

Short Grass Pasture Kv= 7.0 fps

242 1,216 Total
Subcatchment 2S: E-2

Hydrograph
» [
o - TypeHl 24-hr
2. 100YR Rainfall=6.90"
&% " Runoff Area=564,741 sf
it 'Runoff Volume=3.855 af
g - - Runoff Depth>3.57"
" Flow Length=1,216"
o Tc=24.2 min
& CN=73
:

E [ 7 8 g 1 11 12 18 14 16 18 17 18 18 20
Time (hours)
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Summary for Subcatchment 38: E-3

Runcff = 34.56cfs @ 12.37 hrs, Volume= 3.837 af, Depth> 3.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100YR Rainfall=6.90"

Area (sf) CN Description
562.601 73 Woods, Fair, HSG C
562,601 100.00% Pervious Area

Tec Length Slope Velocity Capaeity Description
{min)  (feet) (fift) (ft/sec)

16.3 60 0.0400 0.05 Sheet Flow, TRAVEL PATHATOB
Woods: Dense underbrush n= 0.800 P2= 3.20"
10.6 850 0.0900 1.50 Shallow Concentrated Flow, TRAVEL PATHB TO C

Woodland Kv=5.0 fps

269 1,000 Total

Subcatchment 3S: E-3
Hydrograph

3 | -

34 ] | . . | | | . Type lll 24-hr

ol 1 - ' A00YR Rainfall=6.90"

::: I — | Runoff Area=562,601 sf

241 'Runoff Volume=3.837 af
£ | ~ Runoff Depth>3.56"
E » | | | Flow Length=1,000"

14, . . . . Tc=26.9 min

. ] N | | | CN=73
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Summary for Subcatchment 48: E-4

Runoff = 8.71cfs @ 12.26 hrs, Volume= 0.931 af, Depth> 3.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100YR Ralinfall=6.90"

Area(sffy CN Description
136,140 73 Woods, Fair, HSG C
136,140 100.00% Pervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, TRAVEL PATHATO B
Woods: Dense underbrush n= 0,800 P2=3.20"
4.0 336 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHBTO C

Woodland Kv=5.01ps

189 386 Total
Subcatchmont 48: E-4

Hydrograph
10
I Type lll 24-hr
i . | 100YR Rainfali=6.90™
? | | " Runoff Area=136,140 sf
i | 'Runoff Volume=0.931 af
g | | | Runoff Depth>3.57"
i | Flow Length=386"
. Tc=18.9 min
3 ' ' ' .~ CN=73

5 6 7 B8 @ 10 1M 12 13 14 15 16 17 18 18 20
Time {hours)
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Summary for Reach IP1: POND

Inflow Area = 48.686 ac, 0.00% Impervious, Inflow Depth > 3.57" for 100YR event
Inflow = 130.86¢cfs @ 12.37 hrs, Volume= 14.466 of
Outfiow =  130.86cfs @ 12.37 hrs, Volume= 14.466 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP1: POND

Hydrograph

'  Inflow
- | | . . . m] | ! B Outflow
| S - Inflow Area=48.686 ac

Flow (cfs)

E 6 7 B8 8 10 11 12 13 14 15 18 17 18 19 20
Time (hours)
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Summary for Reach IP2: WETLANDS

Inflow Area = 16.041 ac, 0.00% Impervious, Inflow Depth> 3.57" for 100YR event
Inflow = 43.18cfs @ 12.35 hrs, Volume= 4.768 af
Outflow = 43.18cfs @ 12.35hrs, Volume= 4.768 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach IP2: WETLANDS
Hydrograph
o (8 N A S S - W oo (| 1"
| Eial Inflow Area=16.041 ac
lﬂ:r | i H i i i |
35.
367
31.
32_
30
£
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"Area Listing (all nodes)

Area CN Description
{acres) (subcatchment-numbers)
2,989 74 >75% Grass cover, Good, HSG C (DA-1, DA-2, DA-3, DA-5, DA-6)
2,783 98 Paved parking, HSG C (DA-1, DA-2, DA-3, DA-5, DA-6)
56.981 73  Woods, Falr, HSG C (DA-1, DA-2, DA-3, DA-4, DA-5, DA-8, DA-7)
62,753 74 TOTAL AREA
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Soll Listing (all nodes)

Area Soil Subcatchment
{acres) Group Numbers
0000 HSGA
0000 HSGB
62753 HSGC  DA-1, DA-2, DA-3, DA-4, DA-5, DA-8, DA-7
0000 HSGD
0.000 Other

62.753

TOTAL AREA
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HSG-A
{acres)

HSG-B
(acres)

HSG-C
(acres)

Ground Covers (all nodes)

HSG-D
(acres)

Other
{acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000

0.000

0.c00

0.000

0.000

0.000

2.989

2.783

56.981

62,753

0.000

0.000

0.000

0.000

0.000

0.000

2.989

2.783

56.981

62.763

>75% Grass cover, Good

Paved parking

Woods, Fair

TOTAL AREA

DA-1,
DA-2,
DA-3,
DA-5,
DA-6
DA-1,
DA-2,
DA-3,
DA-5,
DA-8

DA-1,
DA-2,
DA-3,
DA-4,
DA-5,
DA-6,
DA-7
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Plpe Listing (all nodes)
Line# Node In-invert  Out-Invert Length  Slope n Diam/Width Helght Inside-Fill
Number (feet) {feat) (feet) (ft/ft) (Inches) (inches) {inches)
1 DA-2 0.00 0.00 350.0 0.0100 0.010 18.0 0.0 0.0
2 DAS 0.00 0.00 120.0 0.0200 0.010 15.0 0.0 0.0
3 3R 924.00 920.00 §5.0 0.0727 0.010 36.0 0.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment DA-1: P-1 Runcff Area=9811,170 sf 2.34% Impervious Runoff Depth>1.06"
Flow Length=1,280' Tc=32.1 min CN=74 Runoff=15.03 cfs 1.846 af

Subcatchment DA-2: P-2 Runoff Area=335,021 sf 16.28% Impervious Runoff Depth>1.24"
Flow Length=1,280' Tc=21.2 min CN=77 Runoff=7.83 c¢fs 0.795 af

Subcatchment DA-3: P-3 Runoff Area=325,676 sf 5.79% Impervious Runoff Depth>1.07"
Flow Length=524" Slope=0.0300"" Tc=17.6 min CN=74 Runoff=6.92 c¢fs 0.664 af

Subcatchment DA-4: P-4 Runoff Area=521,761 sf 0.00% Impervious Runoff Depth>1.00"
Flow Length=1,071' Tc=30.3 min CN=73 Runoff=8.32 cfs 1.002 af

Subcatchment DA-5: P-5 Runoff Area=318,322 sf 6.13% Impervious Runoff Depth>1.12"
Flow Length=1,184' Te=17.5 min CN=75 Runoff=7.20 cfs 0.684 af

Subcatchment DA-6: P-6 Runoff Area=196,038 sf 3.57% Impervious Runoff Depth>1.07"
Te=6.0 min CN=74 Runoff=5.83 cfs 0.402 af

Subcatchment DA-7: P-7 Runoff Area=126,623 sf 0.00% Impervious Runoff Depth>1.02"
Te=6.0min CN=73 Runoff=3.51 cfs 0.244 af

Reach 1R: POND Inflow=35.18 cfs 5.285 af
Outflow=35.18 cfs 5.285 af

Reach 2R: WETLAND Inflow=11.49 c¢fs 1.813 af
Outflow=11.49 cfs 1.813 af

Reach 3R: CULVERT Avg. Flow Depth=0.45' Max Vel=17.15fps Inflow=11.49 cfs 1.813 af
36.0" Round Pipe n=0.010 L=55.0' S=0.0727 '/ Capacity=233.83 cfs OQuiflow=11.49 cfs 1.812 af

Pond PND1: BASIN1 Peak Elev=834 47" Storage=10,348 cf Inflow=7.20 cfs 0.684 af
Discarded=0.14 c¢fs 0.071 af Primary=2.15 cfs 0.566 af Oulflow=2.29 cfs 0.637 af

Pond PND2: BASIN2 Peak Elev=024.59"' Storage=14,403 cf Inflow=7.83 cfs ©.795 af
Discarded=0.17 cfs 0.105 af Primary=1.88 cfs 0.561 af Outflow=2.06 cfs 0.666 af

Total Runoff Area = 62.753 ac Runoff Volume = 5,637 af Average Runoff Depth = 1.08"
95.57% Pervious = 59.970 ac  4.43% Impervious = 2.783 ac
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Summary for Subcatchment DA-1: P-1

Runoff = 15.03cfs @ 12.48 hrs, Volume= 1.846 af, Depth> 1.06"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2YR Rainfall=3.40"

Area (sf) CN Description
878,323 73 Woods, Fair, HSGC
21,347 98 Paved parking, HSG C
11,500 74 >75% Grass cover. Good, HSG C
811,170 74 Welghted Average
889,823 97.66% Pervious Area
21,347 2.34% Impervious Area

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

10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATO B
Woods: Light underbrush n=0.400 P2=3,20"
11.9 620 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHB TO C
Woodland Kv=5.0 fps
23 225 0.0100 1.61 Shallow Concentrated Flow, Travel Path C TOD
Unpaved Kv= 16.1 fps
7.4 385 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHDTO E

Woodland Kv=5.0 fps

321 1,280 Total

Subcatchment DA-1: P-1
Hydrograph

-
o &

Type Il 24-hr
| 2YR Rainfall=3.40"
- Runoff Area=911,170 sf
'Runoff Volume=1.846 af
 Runoff Depth>1.06"

-~ Flow Length=1,280'

' Tc=32.1 min

CN=74

- ok =B mh =A
= " T

Flow {cfa)

O -2 M oW ok o o~ oD

& [} 7 8 8 10 11 12 13 14 16 18 17 1B 18 20
Time (hours)
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Summary for Subcatchment DA-2: P-2

Runoff = 783cfs @ 12.31 hrs, Volumse= 0.795 af, Depth> 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2YR Rainfall=3.40"

Area (sfi CN Description
273495 73 Woods, Fair, HSGC
54526 98 Paved parking, HSG C
7000 74 >75% Grass cover, Good HSG C

335,021 77 Weighted Average

280,495 83.72% Pervious Area
54,626 16.28% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (/) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATO B

Woods: Light underbrush n=0.400 P2=3.20"

7.9 530 0.0500 1.12 Shallow Concentrated Flow, TRAVEL PATHBTO C
Woodland Kv=15.0 fps

20 350 0.0200 2.87 Shallow Concentrated Flow, TRAVEL PATHC TO D

Paved Kv=20.3fps

0.8 350 0.0100 7.73 13.66 Plpe Channel, TRAVEL PATHD TOE
18.0" Round Area= 1.8 sf Perim=4.7' r= 0.38'
n=0.010 PVC, smooth interior

212 1,280 Total
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Subcatchment DA-2: P-2

Hydrograph
i | S —
- | | . Typelli 24-hr
4 2YR Rainfall=3.40"
g ' i “Runoff Area=335,021 sf
_ . — Runoff Volume=0.795 af
§° - | . Runoff Depth>1.24"
P Flow Length=1,280"
. T T '~ Te=21,2 min
| CN=77
1
0

5 6 7 8 9 10 1M 12 13 14 16 18 17 8 18 20
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Summary for Subcatchment DA-3: P-3

Runoff = 6.92cfs @ 12.26 hrs, Volume= 0.664 af, Depth> 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type fif 24-hr 2YR Rainfall=3.40"

Area (sf) CN Description
298,825 73 Woods, Fair, HSGC
18,851 98 Paved parking, HSG C
10,000 74 >75% Grass cover, Good HSGC
325676 74 Weighted Average
306,825 94.21% Pervious Area
18,851 5.79% Impervious Area

Tc Length Siope Veloclty Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.5 50 0.0300 0.08 Sheet Flow, TRAVEL. PATHATO B
Woods: Light underbrush n=0.400 P2= 3.20"
09 150 0.0300 2,79 Shallow Concentrated Flow, TRAVEL PATHBETO C
Unpaved Kv= 16.1fps
6.2 324 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHC TOD

‘Woodland Kv=5.0ps

17.6 624 Total

Subcatchment DA-3: P-3
Hydrograph

Type Il 24-hr

2YR Rainfall=3.40"

. Runoff Area=325,676 sf
Runoff Volume=0.664 af
Runoff Depth>1.07"
Flow Length=524"
Slope=0.0300 '/
Tc=17.6 min
CN=74

Flow {cfs)
o

5§ & 7 8 © 1 11 12 13 14 15 16 17 18 18 20
Time (hours)



21-153 POst Development Type lll 24-hr 2YR Rainfali=3.40"

Prepared by {enter your company name here} Printed 8/26/2022
HydroCAD® 10.00-26 s/n 08588 © 2020 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment DA-4: P-4

Runoff = 832cfs @ 12.48 hrs, Volume= 1.002 af, Depth> 1.00"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type ill 24-hr 2YR Ralinfall=3.40"

Area (8T} CN  Description
521,761 73 Woods, Falr, HSG C
521,761 100.00% Pervious Area

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

12.3 50 0.0200 0.07 Sheet Flow, TRAVEL PATHA TO B
Woods: Light underbrush n=0.400 P2= 3.20"
7.6 321 0.0200 0.71 Shallow Concentrated Flow, TRAVEL PATHB TOC
Woodland Kv=5.0 fps
10.4 700 0.0500 1.12 Shallow Concentrated Flow, TRAVEL PATHC TOD

Woodland Kv=5.01ps

303 1,071 Total

Subcatchment DA-4: P-4
Hydrograph

[Eme

Type Il 24-hr

2YR Rainfall=3.40"

. Runoff Area=521,761 sf
Runoff Volume=1.002 af
" Runoff Depth>1.00"
- Flow Length=1,071"
Tc=30.3 min

CN=73

Flow (cfa)
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Summary for Subcatchment DA-5: P-5

Runoff = 720cfs @ 12.26 hrs, Volume= 0.684 af, Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Nl 24-hr 2YR Rainfall=3.40"

Area (sf] CN Description
266,167 73 Woods, Falr, HSG C
19,500 98 Paved parking, HSG C
32655 74 >75% Grass cover, Good, HSG C

318,322 75 Weighted Average

298,822 93.87% Pervious Area
19,500 6.13% Impervious Area
Tc Length Siope Velocity Capaclty Description
{min) (feet) (ftht)  (ft/sec) (cfs)

5.6 50 0.0200 0.15 Sheet Flow, TRAVEL PATHATO B
Grass: Short n=0.150 P2=3.20"

34 200 0.0200 0.99 Shallow Concentrated Flow, TRAVELPATH B TO C
Short Grass Pasture Kv=7.0 fps

7.6 643 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHC TOD
Woodland Kv= 5.0 fps

0.7 171 0.0400 4.06 Shallow Concentrated Flow, TRAVEL PATHD TO E

Paved Kv=20.3 fps

0.2 120 0.0200 9.68 11.88 Pipe Channel, TRAVEL PATHETO F
15.0" Round Area= 1.2 sf Perim= 3.9' r=0.31'
n=0.010 PVC, smooth Interior

17.5 1,184 Total
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Subcatchment DA-5: P-5

Hydrograph
i€
7 | ' Type lll 24-hr
d ] - 2YR Rainfali=3.40"
| Runoff Area=318,322 sf
: Runoff Volume=0.684 af
£ o ~ Runoff Depth>1.12"
: ] " Flow Length=1,184"
3 Tc=17.5 min
E | CN=75
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Summary for Subcatchment DA-6: P-6

Runoff = 583cfs @ 12.10 hrs, Volume= 0.402 af, Depth> 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ili 24-hr 2YR Rainfall=3.40"

Area (sf) CN Description
119,978 73 Woods, Fair, HSGC
689,060 74 >75% Grass cover, Good, HSG C
7000 98 Paved parking, HSG C
196,038 74 Waeighted Average

180,038 96.43% Pervious Area
7,000 3.57% Impervious Area
Tc Length Siope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
6.0 Direct Entry, TRAVEL PATH
Subcatchment DA-6: P-8
Hydrograph
' ) Type Il 24-hr
i 2YR Rainfall=3.40"
Runoff Area=196,038 sf
3 ] ] 'Runoff Volume=0.402 af
g | Runoff Depth>1.07"
L I Tc=6.0 min
CN=74
1

5 8 7 8 8 0 11 12 13 14 18 1% 17 18 18 20
Time (hours)
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Summary for Subcatchment DA-7: P-7

Runoff = 351cfs @ 1210 hrs, Volume= 0.244 af, Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2YR Rainfall=3.40"

Area (sfi CN Description
126623 73 Woods, Fair, HSG C
125,623 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
6.0 Direct Entry, TRAVEL PATH

Subcatchment DA-7: P-7
Hydrograph

Type Ili 24-hr

2YR Rainfall=3.40"
Runoff Area=125,523 sf
Runoff Volume=0.244 af
Runoff Depth>1.02"
Tc=6.0 min

CN=73

Flow (cfs)

4 15 16 17 18 19 20

6 8 7 8 8 0 1

12 13
Time (hours)
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Summary for Reach 1R: POND
Inflow Area = 62.753 ac, 4.43% Impervious, Inflow Depth > 1.01" for 2YR event
Inflow = 35.18cfs @ 12.42 hrs, Volume= 5.285 af
Outflow = 35.18cfs @ 12.42 hrs, Volume= 5.286 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach 1R: POND
Hydrograph
I (I W infow
38 . _ _ _ B Qutfiow
- =0 Inflow Area=62.753 ac
o4 | } |
324
304
28]
m:
24
g2
L) m F
P
16-
1
12:
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Time (hours)
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Summary for Reach 2R: WETLAND

inflow Area = 22.167 ac, 2.02% Impervious, Inflow Depth > 0.98" for 2YR event
Inflow = 1149cfs @ 12.44 hrs, Volume= 1.813 af
Outflow = 11.49cfs @ 12.44 hrs, Volume= 1.813 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach 2R: WETLAND
Hydrograph
! ! | | i i | . m
! ! | + 4 ""—“.“‘m — 4 3 _ . oum
L ' Inflow Area=22.167 ac
» | . | | ! : . . ! | !
b (¥
B
e
g 7
e
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Summary for Reach 3R: CULVERT

Inflow Area = 22,167 ac, 2.02% Impervious, inflow Depth> 0.98" for 2YR event
Inflow = 11.49cfs @ 12.44 hrs, Volume= 1.813 af
Outflow = 11.48cls @ 12.44 hrs, Volume= 1.812 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 17.15 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 9.45 fps, Avg. Travel Time= 0.1 min

Peak Storage= 37 cf @ 12.44 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capaclty=233.83 cfs

36.0" Round Plpe

n=0.010 PVC, smooth Interior

Length= 565.0' Siope= 0.0727

inlet Invert= 924.00°, Outiet Invert= 920.00"

Reach 3R: CULVERT
Hydrograph

i

Inflow Area=22.167 ac
Avg. Flow Depth=0.45"
~ Max Vel=17.15 fps

. 36.0"
Round Plpe
n=0.010
L=55.0"
S$=0.0727 "
ity=233.83 cfs

12-
"
10

Flow {cfs)
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Summary for Pond PND1: BASIN1

Inflow Area = 7.308 ac, 6.13% Impervious, Inflow Depth> 1.12" for 2YR event

inflow = 7.20cfs @ 12.26 hrs, Volume= 0.684 af

Outflow = 229cfs @ 12.76 hrs, Volume= 0.637 af, Atten= 68%, Lag= 30.1 min
Discarded = O.14cis @ 12.76 hrs, Volume= 0.071 af

Primary = 2.15cfs @ 12,78 hrs, Volume= 0.566 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=93447' @ 12,76 hrs Surf Area~ 5,968 sf Storage= 10,348 cf

Plug-Flow detention time= 68.8 min calculated for 0.637 af (93% of inflow)
Center-of-Mass det. time= 46.0 min ( 868.0 - 822.0 )

Volume Invert Avall.Storage Storage Description
#1 932.00' 38,575 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sop=ft) {cubic-feet) (cubic-feet)
932.00 2,235 0 0
934.00 5,450 7.685 7,685
936.00 7.670 13,120 20,805
938.00 10,100 17,770 38,575
Device Routing Invert OQutlet Devices
#1  Primary 932.50' B8.0" Vert. Orifice/Grate C= 0.600
#2 Discarded 932.00' 1.020 in/hr Exflitration over Surface area
#3  Primary 934.60' 8.0" Vert. Orifice/Grate C= 0.600
#4  Primary 936.00" 6.0" Vert. Orifice/Grate X 2.00 - C=0.600
#5 Primary 937.75" 20.0' long x 1.0' breacith Broad-Crested Rectangular Weir
Head (fest) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.68 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Ecarded OutFlow Max=0.14 cfs @ 12.76 hrs HW=934.47" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.14 cfs)

rimary OutFlow Max=2.15 cfs @ 12.76 hrs HW=934.47" (Free Discharge)
mOriflce/Grate (Orifice Controls 2.15 cfs @ 6.15 fps)
3=0riflce/Grate ( Controls 0.00 cfs)
rifice/Grate ( Controls 0.00 cfs)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond PND1: BASIN1
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Storage=10,348 cf
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Summary for Pond PND2: BASIN2

Inflow Area = 7.691 ac, 16.28% Impervious, Inflow Depth > 1.24" for 2YR event

Inflow = 7.83cfs @ 12.31 hrs, Volume= 0.795 af

Outflow = 206cfs @ 12.85 hrs, Volume= 0.666 af, Atten=74%, Lag= 38.5 min
Discarded = 017cfs @ 12.95hrs, Volume= 0.105 af

Primary = 1.88cfs @ 12.95 hrs, Volume= 0.561 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 924.59' @ 12.95 hrs Surf.Area= 7,352 sf Storage= 14,403 cf

Plug-Flow detention time= 112.1 min calculated for 0.664 af (83% of inflow)
Center-of-Mass det. time= 67.2 min ( 887.3 - 820.2 )

Volume Invert  Avail.Storage Storace Description
#1 922.00' 47,450 cf Custom Stage Data {Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sg-ft) {cublc-feet) {cubic-feet)
922.00 3,730 0 0
924.00 6,565 10,205 10,295
926.00 9,230 15,795 26,090
928.00 12,130 21,360 47,450
Device Routing Invert Qutlet Devices
#1  Discarded 922.00' 1.020 In/hr Exfiltration over Surface area
#2 Primary §23.00' 8.0" Vert. Orifice/Grate C=0.600
#3 Primary 924.60' 12.0" Vert. Orifice/Grate C= 0.600
#4  Primary 926.00' 6.0" Vert. Oriflce/Grate X 2.00 C= 0.600
#5 Primary 927.40' 20.0' long x 1.0' breadth Broad-Crested Rectangular Welr
Head {feet}) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Iscarded OutFlow Max=0.17 cfs @ 12.95 hrs HW=924.59' (Free Discharge)
=Exflitration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=1.88 cfs @ 12.95 hre HW=824.59' (Free Discharge)
2=Orifice/Grate (Orifice Controls 1.88 cfs @ 5.40 fps) -
3=Orifice/Grate { Controls 0.00 cfs)
=Orifice/Grate { Controls 0.00 cfs)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond PND2: BASIN2

Hydrograph
3= Lt Outflow
Inflow Area=7.691 ac | |& e
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Time span=5.00-20.00 hrs, dit=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment DA-1: P-1 Runoff Area=911,170 f 2.34% Impervious Runoff Depth>2.09"
Flow Length=1,280' Tc=32.1 min CN=74 Runoff=30.45 cfs 3.652 af

Subcatchment DA-2: P-2 Runoff Area=335,021 sf 16.28% Impervious Runcff Depth>2.35"
Flow Length=1,280' Tc=21.2 min CN=77 Runoff=14.89 cfs 1.506 af

Subcatchment DA-3: P-3 Runoff Area=325,6876 sf 5.7¢% Impervious Runoff Depth>2.11"
Flow Length=524" Slope=0.0300"" Tc=17.6 min CN=74 Runoff=14.05cfs 1.312 af

Subcatchment DA-4: P-4 Runoff Area=521,761 sf 0.00% Impervious Runoff Depth>2.02"
Flow Length=1,071' Tc¢=30.3 min CN=73 Runoff=17.19 cfs 2.014 af

Subcatchment DA-5: P-5 Runoff Area=318,322 sf 6.13% Impervious Runoff Depth>2.19"
Flow Length=1,184' Tc=17.5min CN=75 Runoff=14,31 cfs 1.332 af

Subcatchment DA-6: P-6 Runoff Area=196,038 sf 3.57% Impervious Runoff Depth>2.12"
Tc=6.0 min CN=74 Runoff=11.77 cfs 0.793 af

Subcatchment DA-7: P-7 Runoff Area=125,523 sf 0.00% Impervious Runoff Depth>2.04"
Te=6.0 min CN=73 Runoff=7.24 cfs 0.489 af

Reach 1R: POND Inflow=73.26 cfs 10.676 af
Outflow=73.26 cfs 10.876 af

Reach 2R: WETLAND Inflow=23.87 cfs 3.686 af
Outflow=23.87 cfs 3.686 af

Reach 3R: CULVERT Avg. Flow Depth=0.85' Max Vel=21.26 fps Inflow=23.87 cfs 3.686 af
36.0" Round Plpe n=0.010 L=55.0' S$=0.0727 /" Capacity=233.83 cfs Outflow=23.86 cfs 3.686 af

Pond PND1: BASIN1 Peak Elev=936.02' Storage=20,821 cf Inflow=14.31 cfs 1.332 af
Discarded=0.18 cfs 0.094 af Primary=4.75cfs 1.184 af Outflow=4.93 ¢fs 1.277 af

Pond PND2: BASIN2 Poak Elev=025.89' Storage=25,087 cf Inflow=14.88 cfs 1.506 af
Discarded=0.21 ¢fs 0.129 af Primary=6.05 cfs 1.233 af Outflow=6.26 cfs 1.362 af

Total Runoff Area = 62.753 ac  Runoff Volume =11.098 af Awverage Runoff Depth = 2,12"
95.57% Pervious = 59,970 ac  4.43% Impervious = 2.783 ac
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Summary for Subcatchment DA-1: P-1

Runoff = 3046cfs @ 12.46 hrs, Volume= 3.652 af, Depth> 2,09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10YR Rainfall=4.80"

Area (sf) CN Description
878,323 73 Woods, Falr, HSGC
21,347 98 Paved parking, HSG C
11500 74 >75% Grass cover, Good HSG C

911,170 74 Weighted Average

889,823 97.66% Pervious Area
21,347 2.34% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ftft) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATO B
Woods: Light underbrush n= 0.400 P2=3.20"
19 620 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHB TO C
Woodland Kv=5.0 fps
23 225 0.0100 1.61 Shallow Concentrated Flow, Travel Path C TOD
Unpaved Kv= 16.1 fps
74 385 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHDTO E

Woodland Kv= 5.0 fps

321 1,280 Total
Subcatchment DA-1: P-1

Hydrograph
30 Type lll 24-hr
ot ' 10YR Rainfall=4.90"
2 - Runoff Area=911,170 sf
o ‘Runoff Volume=3.652 af
£ Runoff Depth>2.09"
] ::‘ Flow Length=1,280"
12 TC=32_.1 min
': CN=74
.
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Summary for Subcatchment DA-2: P-2

Runoff = 1499 cfs @ 12.30 hrs, Volume= 1.506 af, Depth> 2.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10YR Rainfali=4.90"

Area (sf] CN Description

273495 73 Woods, Falr, HSG C
54526 98 Paved parking, HSG C
7000 74 >75% Grass cover, Good, HSG C

335,021 77 Woeighted Average

280,495 83.72% Pervious Area
54,528 16.28% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (fest) (ftift)  (ftisec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATO B

Woads: Light underbrush n=0.400 P2= 3.20"

7.9 530 0.0500 1.12 Shallow Concentrated Flow, TRAVEL PATHBTO C
Woodland Kv= 5.0 fps

2.0 350 0.0200 2.87 Shallow Concentrated Flow, TRAVEL PATHC TOD

Paved Kv=20.3fps

0.8 350 0.0100 7.73 13.66 Plpe Channel, TRAVELPATHDTOE
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n=0.010 PVC, smooth interior

212 1,280 Total
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Subcatchment DA-2: P-2
Hydrograph

15 | _ |

:f Type lll 24-hr

o 10YR Rainfall=4.90"

12 - Runoff Area=335,021 sf

P ‘Runoff Volume=1.506 af
g ' Runoff Depth>2.35"
: o - Flow Length=1,280"

5 ' Tc=21.2 min
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Summary for Subcatchment DA-3: P-3

Runoff = 1405cfs @ 12.25 hrs, Volume= 1.312 af, Depth> 2.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
206,826 73 Woods, Falr, HSGC
18,851 98 Paved parking, HSG C
10,000 74 >75% Grass cover, Good, HSG C

325,676 74 Woeighted Average

306,825 94.21% Pervious Area
18,851 6.79% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ftAt) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATO B

Woods: Light underbrush n=0400 P2=3.20"

0.9 150 0.0300 2.79 Shallow Concentrated Flow, TRAVEL PATHBTOC
Unpaved Kv= 16.11ps

6.2 324 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHC TO D

Woodland Kv=5.0 ips

17.6 524 Total

Subcatchment DA-3: P-3
Hydrograph
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Summary for Subcatchment DA-4: P-4

Runoff = 17.19cfs @ 12.44 hrs, Volume= 2.014 af, Depth> 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10YR Rainfall=4.90"

Area(sfi CN Description
521,761 73 Woods, Fair HSG C
521,761 100.00% Pervious Area

Tec Length Slope Veloclty Capacity Description
(min) (feet) (ftMt) (ft/sec) (cfs)

12.3 50 0.0200 0.07 Sheet Flow, TRAVEL PATHATO B
Woods: Light underbrush n=0.400 P2=3.20"
7.8 321 0.0200 0.71 Shaliow Concentrated Flow, TRAVEL PATHBTO C
Woodland Kv=5.0 fps
104 700 0.0500 1.12 Shallow Concentrated Flow, TRAVEL PATHC TOD

Woodland Kv=5.0fps

303 1,071 Total
Subcatchment DA4: P4

Hydrograph
v ] " I ]
:: | . | | | Type lll 24-hr
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bt - Runoff Area=521,761 sf
124 - - Runuff Volume=2.014 af

i | | Runoff Depth>2.02"

: ¢ - ~ Flow Length=1,071"
7 | Tc=30.3 min
CN=73
:
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Summary for Subcatchment DA-5: P-5

Runoff = 1431 cfs @ 12.25 hrs, Volume= 1.332 af, Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
266,167 73 Woods, Fair, HSGC
19,500 98 Paved parking, HSGC
32665 74 >75% Grass cover, Good, HSG C

318322 75 Weighted Average

208,822 93.87% Pervious Area
19,500 6.13% Impervicus Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftht)  (ft/sec) {cfs)

5.6 50 0.0200 0.16 Sheet Flow, TRAVEL PATHATO B
Grass: Short n=0.150 P2=3.20"

34 200 0.0200 0.99 Shallow Concentrated Flow, TRAVELPATHB TO C
Short Grass Pasture Kv=7.0fps

7.6 643 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHC TO D
Woodland Kv= 5.0 fps

0.7 171 0.0400 4,06 Shallow Concentrated Flow, TRAVEL PATHD TOE

Paved Kv=20.3 fps

0.2 120 0.0200 9.88 11.88 Plpe Channel, TRAVEL PATH ETO F
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth Interior

175 1,184 Total
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Subcatchment DA-5: P-5
Hydrograph
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Summary for Subcatchment DA-6: P-6

Runoff = M"M177cfs@ 12.10 hrs, Volume= 0.793 af, Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10YR Rainfall=4.90"

Area (sff CN Description
119,978 73 Woods, Fair, HSG C
60,060 74 >75% Grass cover, Good, HSG C
7000 88 Paved parking, HSG C
106,038 74 Weighted Average
189,038 96.43% Pervious Area
7,000 3.57% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH
Subcatchment DA-6: P-6
Hydrograph
1 | |
i 1 | Type Wl 24-hr
M i " 10YR Rainfall=4.90"
i Runoff Area=196,038 sf
g Runoff Volume=0.793 af
g T | Runoff Depth>2,12"
L . Tec=6.0 min
5 CN=74
1
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Summary for Subcatchment DA-7: P-7

Runoff = 724cfs @ 12.10 hrs, Volume= 0.489 af, Depth> 2.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10YR Rainfall=4.90"

Area (sf) CN Description
1256523 73 Woods, Falr, HSG C
125,623 100.00% Pervious Area

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

6.0 Direct Entry, TRAVEL PATH
Subcatchment DA-7: P-7
Hydrograph

of
7 Type il 24-hr
R 10YR Rainfall=4.90"
? Runoff Area=125,523 sf
5 'Runoff Volume=0.489 af
Runoff Depth>2.04"
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Summary for Reach 1R: POND

Inflow Area = 62.753 ac, 4.43% Impervious, inflow Depth> 2.04" for 10YR event
Inflow = 73.26cfs @ 12.41 hrs, Volume= 10.676 af
Outflow = 73.26cfs @ 12.41 hrs, Volume= 10.676 af, Atten= 0%, Lag=0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: POND

Hydrograph

. . I Inflow l
B Outfiow

Inflow Area=62.753 ac

Flow (cfs)
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Summary for Reach 2R: WETLAND

Inflow Area = 22.167 ac, 2.02% Impervious, Inflow Depth > 2.00" for 10YR event
Inflow = 23.87cfs @ 12.42 hrs, Volume= 3.686 af
Outflow = 23.87cfs @ 1242 hrs, Volume= 3.686 af, Atten=0%, Lag=0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach 2R: WETLAND
Hydrograph
| . ¥ Inflow
25 8 Outflow l

inflﬁw Araﬁ=22,1ﬁ? éc

Flow (cfs)
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Summary for Reach 3R: CULVERT
Inflow Area = 22,167 ac, 2.02% Impervious, Inflow Depth > 2.00 for 10YR event
Inflow = 23.87cfs @ 12.42 hrs, Volume= 3.686 af
Outflow = 23.86cfs @ 12.43 hrs, Volume= 3.686 of, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Max. Velocity= 21.26 fps, Min. Travel Time= 0.0 min
Avg. Veloclty = 10.96 fps, Avg. Travel Time= 0.1 min

Peak Storage= 62 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.65'
Bank-Full Depth= 3.00' Flow Area=7.1 sf, Capacity= 233.83 cfs

36.0" Round Pipe

n= 0.010 PVC, smooth Interlor

Length= 55.0' Slope=0.0727 '/

Inlet invert= 924.00", Outlet Invert= 920.00"

Reach 3R: CULVERT
Hydrograph

Inflow Area=22.167 ac
Avg. Flow Depth=0.65"
Max Vel+21.26 fps
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Summary for Pond PND1: BASIN1

Inflow Area = 7.308 ac, 6.13% Impervious, Inflow Depth> 2.19" for 10YR event

Inflow = 14.31cfs @ 12.25 hrs, Volume= 1.332 af

Outflow = 493cfs @ 12.70 hrs, Volume= 1.277 af, Atten= 66%, Lag= 27.1 min
Discarded = 0.18cfs @ 12.70 hrs, Volume= 0.094 af

Primary = 475cfs @ 12.70 hrs, Volume= 1.184 af

Routing by Stor-Ind method, Time Span= 5.00-20,00 hrs, dt= 0,05 hrs
Peak Elev=936.02' @ 12,70 hrs Surf.Area= 7,688 sf Storage= 20,921 cf

Plug-Flow detention time= 68.8 min calculated for 1.277 af (96% of inflow)
Center-of-Mass det. ime= 54.1 min { 861.3 - 807.3 )

Volume Invert Avail.Storage Storace Description
#1 932.00' 38,575 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sg-ft) (cubic-feet) {cubic-fest)
932.00 2,235 0 0
934,00 5,450 7,685 7,685
936,00 7,670 13,120 20,805
938.00 10,100 17,770 38,575
Device Routing Invert Qutlet Devices
#1  Primary 932.50' 8.0" Vert. Orifice/Grate C= 0.600
#2 Discarded 932.00" 1.020 In/hr Exfiltration over Surface area
#3 Primary 934.60" 8.0" Vert. Oriflce/Grate C= 0.600
#4  Primary 936.00' 6.0" Vert. Orifice/Grate X 2.00 C= 0.600
#5 Primary 937.75' 20.0° long x 1.0' breadth Broad-Crested Rectangular Welr
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Iscarded OutFlow Max=0.18 cfs @ 12.70 hrs HW=936.01' (Free Discharge)
=Exflitration (Exfiliration Controls 0.18 cfs)

rimary OutFlow Max=4.75 cfs @ 12.70 hrs HW=936.01' (Free Discharge}
1=0riflce/Grate (Orifice Controls 3.00 cfs @ 8.59 fps)
3=0rliflce/Grate (Orlfice Controls 1.75 cfs @ 5.01 fps)
=Orifice/Grate (Orlfice Controls 0.00 ¢fs @ 0.42 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond PND1: BASIN1
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Summary for Pond PND2: BASIN2

Inflow Area = 7.691 ac, 16.28% Impervious, Inflow Depth > 2.35" for 10YR event

Inflow = 1408 cfs @ 12.30 hrs, Volume= 1.506 af

Outflow = 6.26cfs @ 12.72 hrs, Volume= 1.362 af, Atten=58%, Lag= 25.2 min
Discarded = 0.21cfs.@ 12.72 hrs, Volume= 0.129 af

Primary = 6.05cfs @ 12.72 hrs, Volume= 1.233 af

Routing by Stor-Ind method, Time Span= 5.00-20.0¢ hrs, dt= 0.05 hrs
Peak Elev=925.89'@ 12.72 hrs Surf.Area= 9,084 sf Storage= 25,087 cf

Plug-Flow detentlon time= 81.9 min calculated for 1.358 af (90% of inflow)
Center-of-Mass det. time= 62.0 min ( 868.1 - 806.1 )

Volume Invert Avall.Storage Storage Description
#1 922.00' 47,450 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feat) (sg-ft) {cubic-feet) {cublc-feet)
922.00 3,730 0 0
924.00 6,565 10,285 10,295
9826.00 9,230 15,795 26,090
9828.00 12,130 21,360 47,450
Device Routing Invert Qutlet Devices
#1 Dilscarded 922.00" 1.020 In/hr Exfiltration over Surface area
#2  Primary 923.00" 8.0" Vert. Orifice/Grate C= 0.600
#3 Primary 924.60' 12.0" Vert. Oriflce/Grate C=0.600
#4  Primary 926.00' 6.0" Vert. Orifice/Grate X 2.00 C=0.600
#5  Primary 927.40' 20.0' long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Cosf. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3,28 3.31
3.30 3.31 3.32

iscarded OutFlow Max=0.21 cfs @ 12.72 hrs HW=925.89" (Free Discharge)
mExflitration (Exfiltration Controls 0.21 cfs)

rimary OutFlow Max=6.04 ¢fs @ 12.72 hrs HW=925.89' (Free Discharge}
2=0riflce/Grate (Orifice Controls 2.69 cfs @ 7.70 fps)
3=Orifice/Grate (Oriflce Controls 3.36 cfs @ 4.27 fps)
=Orifice/Grate ( Controls 0.00 cfs)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond PND2: BASIN2
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment DA-1: P-1 Runoff Area=911,170 sf 2.34% Impervious Runoff Depth>3.02"
Flow Length=1,280' Tc=32.1 min CN=74 Runoff=43.88 cfs 5.258 af

Subcatchment DA-2: P-2 Runoff Area=335,021 sf 16.28% Impervious Runoff Depth>3.32"
Flow Length=1,280"' Tec=21.2min CN=77 Runcff=21.10 cfs 2.126 af

Subcatchment DA-3: P-3 Runoff Area=325,676 sf 5.79% Impervious Runoff Depth>3.03"
Flow Length=524' Slops=0.0300 " Te=17.6 min CN=74 Runoff=20.26 cfs 1.889 af

Subcatchment DA-4: P-4 Runoff Area=521,761 sf 0.00% Impervious Runoff Depth>2.92"
Flow Length=1,071' Te=30.3 min CN=7$ Runoff=24.98 cfs 2.919 af

Subcatchment DA-5: P-5 Runoff Area=318,322 sf 6.13% Impervious Runoff Depth>3.13"
Flow Length=1,184' Tec=17.5min CN=75 Runoff=20.46 cfs 1.905 af

Subcatchment DA-6: P-6 Runoff Area=196,038 sf 3.57% Impervious Runoff Depth>3.04"
Te=6.0 min CN=74 Runoff=16.91 cfs 1.142 af

Subcatchment DA-7: P-7 Runoff Area=125,523 sf 0.00% Impervious Runoff Depth>2.95"
Te=6.0min CN=73 Runoff=10.50 cfs 0.708 af

Reach 1R: POND Inflow=107.17 cfs 15.477 af
Outflow=107.17 cfs 15.477 af

Reach 2R: WETLAND Inflow=35.17 cfs 5.362 af
Outflow=35.17 cfs 5.362 af

Reach 3R: CULVERT Avg. Flow Depth=0.79' Max Vel=23.79 fps Inflow=35.17 cfs 5.362 af
36.0" Round Plpe n=0.010 L=55.0' $=0.0727 '/ Capacity=233.83 cfs Outflow=35.17 cfs 5.362 af

Pond PND1: BASIN1 Peak Elev=937.02' Storage=29,298 cf Inflow=20.46 cfs 1.905 af
Discarded=0.21 cfs 0.109 af Primary=7.53 cfs 1.735 af OQutflow=7.75 ¢fs 1.844 af

Pond PND2: BASIN2 Peak Elev=926.79' Storage=33,762 cf Inflow=21.10 ¢fs 2.126 af
Discarded=0.24 cfs 0.146 af Primary=9.41 cfs 1.825 af Outflow=9.86 cfs 1.971 af

Total Runoff Area = 62.753 ac Runoff Volume = 15,947 af Average Runoff Depth = 3.05"
95.57% Pervious = 59.970 ac  4.43% Impervious = 2.783 ac
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Summary for Subcatchment DA-1: P-1

Runoff = 43.88cfs @ 12.45 hrs, Volume= 5.258 af, Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25YR Rainfall=6.10"

Area (sf) CN Description
878,323 73 Woods, Falr, HSGC
21,347 98 Paved parking, HSG C
11,500 74 >75% Grass cover, Good, HSG C

911,170 74 Welghted Average

889,823 97.66% Pervious Area
21,347 2.34% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ftMt) (ft/sec) (cfs)
105 50 0.0300 0.08 Sheset Flow, TRAVEL PATHATOB
Woods: Light underbrush n= 0.400 P2=3.20"
11.9 620 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHBTO C
Woodland Kv= 5.0 fps
23 225 0.0100 1.61 Shallow Concentrated Flow, Travel PathC TOD
Unpaved Kv=18.11ps
74 385 0.0300 0.87 Shalliow Concentrated Flow, TRAVEL PATHD TO E

Woodland Kv=5.0fps

321 1,280 Total

Subcatchment DA-1: P-1
Hydrograph
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Summary for Subcatchment DA-2: P-2

Runoff = 21.10cfs @ 12.29 hrs, Volume= 2.126 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Il 24-hr 26YR Rainfall=6.10"

Area (sf) CN Description
273495 73 Woods, Fair, HSG C
54526 98 Paved parking, HSG C
7000 74 >75% Grass cover, Good, HSG C
335,021 77 Weighted Average

280,485 83.72% Pervious Area
54,526 16.28% Impervious Area
Tc Length Slope Velocity Capaclty Description
(min) {(feet) (ftAt) (ft/sec) (efs)
10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATOB

Woods: Light underbrush n=0.400 P2=3.20"

7.9 530 0.0500 1.12 Shallow Concentrated Flow, TRAVEL. PATHB TO C
Woodland Kv= 5.0 fps

20 350 0.0200 2.87 Shallow Concentrated Flow, TRAVEL PATHC TO D

Paved Kv=203 fps

0.8 350 0.0100 7.73 13.66 Plpe Channel, TRAVEL PATHD TO E
18.0" Round Area= 1.8 f Perim=4.7' r= 0.38'
n= 0.010 PVC, smooth interior

212 1,280 Total
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Subcatchment DA-2: P-2
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Summary for Subcatchment DA-3: P-3

Runoff = 20.26cfs @ 12.25 hrs, Volume= 1.889 af, Depth> 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25YR Rainfali=6.10"

Area (sf) CN__ Description
206,825 73 Woods, Fair, HSGC
18,851 98 Paved parking, HSGC
10000 74 >75% Grass cover, Good, HSG C
325,676 74 Woeighted Average
306,825 94.21% Pervious Area
18,851 5.79% Impervious Area

Tc Length Slope Veloclty Capaclty Description
(min) (feet) (ftft} (ft/sec)

10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATO B
Woods: Light underbrush n=0.400 P2=3.20"
0.9 150 0.0300 2.79 Shallow Concentrated Flow, TRAVEL PATHB TO C
Unpaved Kv=16.1fps
6.2 324 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHC TOD

Woodland Kv=5.0 fps

17.6 524 Total

Subcatchment DA-3: P-3
Hydrograph
2
2 Type III 24-hr
o 25YR Rainfall=6.10"
10 " Runoff Area=325,676 sf
14 Runoff Volume=1.889 af
P ' Runoff Depth>3.03"
H  Flow Length=524'
o  Slope=0.0300 "
B ' Tc=17.6 min
pe . CN=74
E.—

65 6 7 & € 10 1 12 18 14 15 18 17 18 19 20
Time (hours)
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Summary for Subcatchment DA-4: P-4

Runoff = 2498cfs @ 12.43 hrs, Volume= 2.919 af, Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Il 24-hr 25YR Rainfall=6.10"

Area (sfi CN Description
521,761 73 Woods, Fair, HSG C

521,761 100.00% Pervious Area-
Te Length Slope Velocity Capaclty Description
(min)  (feet) (fift)  (ft/sec) (cfs)
123 50 0.0200 0.07 Sheet Flow, TRAVEL PATHA TOB
Woods: Light underbrush n=0.400 P2=3.20"
7.6 321 0.0200 0.71 Shallow Concentrated Flow, TRAVEL PATHBTO C
Woodland Kv= 5.0 fps
10.4 700 0.0500 1.12 Shallow Concentrated Flow, TRAVEL PATH C TOD

Woodland Kv=5.0ips

303 1,071 Total
Subcatchment DA-4: P-4

Hydrograph
26 . Iau.an-
- | ] Type Il 24-hr
2 T ] | 25YR Rainfall=6.10"
| ' Runoff Area=521,761 sf
s — - Runoff Volume=2.919 af
£ | | ~ Runoff Depth>2.92"
i, | Flow Length=1,071"
i Tc=30.3 min
B CN=73
2
0

6 [ 7 8 8 1 1M 12 13 14 16 18 17 18 19 20
Time (hours)
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Summary for Subcatchment DA-5: P-5

Runoff = 2046 cfs @ 12.24 hrs, Volume= 1.905 af, Depth> 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 25YR Rainfall=6.10"

Area (sfj CN Description
266,167 73 Woods, Fair, HSG C
19,500 98 Paved parking, HSG C
32 655 74 >75% Grass cover, Good. HSG C

318,322 75 Weighted Average

298,822 93.87% Pervious Area
18,500 6.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet]  (ftft) (ft/sec) (cfs)

56 50 0.0200 0.15 Sheet Flow, TRAVEL PATHATO B
Grass: Short n=0.160 P2=3.20"

3.4 200 0.0200 0.99 Shallow Concentrated Flow, TRAVELPATHB TO C
Short Grass Pasture Kv=7.0 fps

7.6 643 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATHC TOD
Woodland Kv=5.0fps

0.7 171 0.0400 4,06 Shallow Concentrated Flow, TRAVEL PATHD TO E

Paved Kv=20.3fps

0.2 120 0.0200 9.68 11.88 Pipe Channel, TRAVEL PATHETOF
16.0" Round Area= 1.2 sf Perim= 3.9' = 0.31"
n=0.010 PVC. smooth interior

175 1,184 Total
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Subcatchment DA-5: P-5
Hydrograph
A TR Tyeenizadr
s 0 [ _ 25YRRainfali=6.10"
1o — | Runoff Area=318,322 sf
b B . [ Runoff Volume=1.905 af

g e | Runoff Depth>3.13"
b — Flow Length=1,184"
rt ~ Tc=17.5 min
N |  CN=T75
2
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Summary for Subcatchment DA-6: P-6

Runoff = 16.91cfs @ 12.09 hrs, Volume= 1.142 af, Depth> 3.04"

Runeff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25YR Rainfall=6.10"

Area (sfi CN Desecription
119,878 73 Woods, Falr, HSGC
69,080 74 >75% Grass cover, Good, HSG C
7.000 98 Paved parking HSG C
196,038 74 Weighted Average
189,038 96.43% Pervious Area
7,000 3.57% Impervious Area

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

8.0 Direct Entry, TRAVEL PATH
Subcatchment DA-6: P-6
Hydrograph
o] | | =1 B
:: - i - Typelil 24-hr
15 I . 25YR Rainfall=6.10"
od o N I N [ I - " Runoff Area=196,038 sf
5 | | Runoff Volume=1.142 af
£ ! | | Runoff Depth>3.04"
£ | Tc=6.0 min
: CN=74
‘
g
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Summary for Subcatchment DA-7: P-7

Runoff = 1050 cfs @ 12.09 hrs, Volume= 0.708 af, Depth> 2,95"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= §.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 25YR Ralnfall=6.10"

Area (sfi CN Description
125523 73 Woods, Fair HSG C
125,623 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftft) (ft/sec) (cfs)
6.0 Direct Entry, TRAVEL PATH

Subcatchment DA-7: P-7
Hydrograph

Type Il 24-hr

25YR Rainfall=6.10"

- Runoff Area=125,523 sf
'Runoff Volume=0.708 af
Runoff Depth>2.95"

' Tc=6.0 min

Flow (cts)

CN=73

4 15 18 17 18 18 20

5 8 7 8 8 M 1" 2 13
Time {hours)
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Summary for Reach 1R: POND

Inflow Area = 62.763 ac, 4.43% Impervious, Inflow Depth> 2.96" for 25YR event

Inflow = 107.17cfs @ 12.41 hrs, Volume= 15.477 af
Outfiow = 107.17cfs@ 12.41 hrs, Volume= 15477 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach 1R: POND
Hydrograph
}fﬂ | | i f ' | T | i | ; | i g _mw
o T . inflow Area=62.753 ac

100 §

Flow {cfs)

5 & T 8 ® 10 M 12 13 14 18 18 17 18 19 20
Time (hours)
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Summary for Reach 2R: WETLAND

Inflow Area = 22.167 ac, 2.02% Impervious, Inflow Depth> 2.80" for 25YR event
Inflow = 35.17cfs @ 12.42 hrs, Volume= 5.362 af
Outflow = 35.17cfs @ 1242 hrs, Volume= 5.362 af, Atten=0%, Lag=0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Reach 2R: WETLAND
Hydrograph
' ' _ _ , = Infiow

38 . | | . L |

3 Inflow Area=22.167 ac

32

ao_

Eﬂ-'

Eﬂ_:

24

32

Time (hours}
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Summary for Reach 3R: CULVERT

Inflow Area = 22.167 ac, 2.02% Impervious, Inflow Depth > 2.80" for 25YR event
Inflow = 35.17cfs @ 12.42 hrs, Volume= 5.362 af
Outflow = 35.17cfs @ 12.42hrs, Volume= 5.382 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= §.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 23.79 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 11.82 fps, Avg. Travel Time= 0.1 min

Peak Storage= 81 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.79'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 233.83 cfs

36.0" Round Pipe

n=0.010 PVC, smooth Interior
Length=55.0' Siope=0.0727 "/

Inlet Invert= 924.00", Outlet Invert= 820.00'

Reach 3R: CULVERT
Hydrograph
| | { 2 Inflow
8 Lo 1 ] | LR ]
38! Inflow Area=22.167 ac
@ Avg. Flow Depth=0.79'
% Max Vel=23.79 fps
2 360"
f 2] Round Pipe
g e n=0.010
16 L=55.0'
o o $=0.0727 "
e apacity=233.83 cfs
X

5 8 7 a 8 1 11 12 18 14 15 18 17 18 18 20
Time (hours)



21-153 POst Development Type Il 24-hr 25YR Rainfall=6.10"

Prepared by {enter your company name here} Printed 8/26/2022
HydroCAD® 10.00-26 s/n 09589 ® 2020 HydroCAD Scftware Solutions LLC Paae 53

Summary for Pond PND1: BASIN1

Inflow Area = 7.308 ac, 6.13% Impervious, Inflow Depth > 3.13" for 25YR event

Inflow = 2046 cfs @ 12.24 hrs, Volume= 1.905 af

Outflow = 7.75¢fs @ 12.66 hrs, Volume= 1.844 af, Atten=62%, Lag=24.9 min
Discarded = 021cfs @ 12.66 hrs, Volume= 0.109 af

Primary = 7.53cfs @ 12.66 hrs, Volume= 1.735 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=937.02' @ 12.66 hrs Surf.Area= 8,914 sf Storage= 29,298 cf

Plug-Flow detention time= 66.5 min calculated for 1.838 af (97% of Inflow)
Center-of-Mass det. time= 54.8 min { 854.0 - 799.2 )

Volume invert Avail.Storage _ Storage Description
#1 932.00' 38,575 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(foet) (sg-ft) {cubic-feet) {cublc-feet)
932.00 2,235 0 0
934.00 5,450 7.685 7,685
936.00 7,670 13,120 20,805
938.00 10,100 17,770 38,575
Device Routing Invert Qutlet Devices
#1  Primary 932.50' 8.0" Vert. Orifice/Grate C=0.600
#2 Discarded 932.00' 1.020 In/hr Exfiltration over Surface area
#3  Primary 934.60' 8.0" Vert. Orifice/Grate C=0.600
#4  Primary 936.00" 6.0" Vert. Orifice/Grate X 2,00 C= 0.600
#5  Primary 937,75 20.0° long x 1.0" breadth Broad-Crested Rectangular Weir
Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.68 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3,30 3.31 3.32

iscarded QutFlow Max=0.21 cfs @ 12.66 hrs HW=837.02' (Free Discharge)
2=Exflltratlon (Exfiltration Controls 0.21 cfs)

Primary OutFlow Max=7.53 cfs @ 12.66 hrs HW=937.02' (Free Discharge)
1=0rifice/Grate {Orifice Controls 3.44 cfs @ 9.85 fps)
3=Oriflce/Grate {Orifice Controls 2.43 cfs @ 6.96 fps)
=0riflce/Grate (Orifice Controls 1.66 cfs @ 4.23 fps)
mBroad-Crested Rectangular Weir { Controls 0.00 cfs)
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Pond PND1: BASIN1

Hydrograph
i — | ™ Inflow
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Summary for Pond PND2: BASIN2

Inflow Area = 7.691 ac, 16.28% Impervious, Inflow Depth > 3.32" for 25YR event

Inflow = 21.10cfs @ 12.29 hrs, Volume= 2.126 af

Outflow = 9.66cfs @ 12.68 hrs, Volume= 1.971 af, Atten= 54%, Lag= 23.0 min
Discarded = 0.24cfs @ 12.68 hrs, Volume= 0.146 af

Primary = 941 cls @ 12.68 hrs, Volume= 1.825 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Peak Elev= 926.79' @ 12.68 hrs Surf.Area= 10,368 sf Storage= 33,782 cf

Plug-Flow detention ime= 82.8 min calculated for 1.965 af (82% of inflow)
Center-of-Mass det. time= 58.7 min ( 857.0 - 798.3 )

Volume Invert Avail.Storage Storage Description
#1 922.00' 47,450 ¢f Custom Stage Data (Prismatic) Listed below {Recalc)
Elevation Surf.Area Inc.Store Cum,.Store
(fest) (sg-ft) {cubic-feet) {cubic-feet)
922.00 3,730 0 0
924.00 6,565 10,295 10,295
926.00 9,230 15,795 26,090
928.00 12,130 21,360 47,450
Device Routing invert Outlet Devices
#1 Discarded 922.00' 1.020 In/hr Exflitratlon over Surface area
#2 Primary 923.00' 8.0" Vert. Orifice/Grate C=0.600
#3 Primary 924.60' 12.0" Vert. Orffice/Grate C= 0.600
#4 Primary 926.00' 6.0" Vert. Orifice/Grate X 2,00 C= 0.800
#5 Primary 927.40' 20.0' long x 1.0' breadth Broad-Crested Rectangular Welr
Head (fest) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Iscarded OutFlow Max=0.24 cfs @ 12.68 hrs HW=926.78" (Free Discharge)
aExflitration (Exflliration Controls 0.24 cfs)

rimary OutFlow Max=9.41 cfs @ 12.68 hrs HW=926.78' (Free Discharge}
2=0rifice/Grate (Orlfice Controls 3.12 cfs @ 8.94 fps)
3=Orifice/Grate (Orifice Controls 4.90 cfs @ 6.25 fps)
=Orifice/Grate (Orifice Controls 1.38 ¢fs @ 3.51 1ps)
=Broad-Crested Rectangular Welr ( Controls 0.00 cfs)
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Pond PND2: BASIN2

Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Welghted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment DA-1: P-1 Runoff Area=911,170 sf 2.34% Impervious Runoff Depth>3.66"
Flow Length=1,280"' Tc=32.1 min CN=74 Runoff=53.12cfs 6.381 af

Subcatchment DA-2: P-2 Runoff Area=335,021 sf 16.28% Impervious Runoff Depth>3.98"
Flow Length=1,280" Tc=21.2 min CN=77 Runoff=25.26 cfs 2.555 af

Subcatchment DA-3: P-3 Runoff Area=325,676 sf 5.79% Impervious Runoff Depth>3.68"
Flow Length=524"' Slope=0.0300"" Tc=17.6 min CN=74 Runoff=24.53 cfs 2.292 af

Subcatchment DA-4: P-4 Runoff Area=521,761 sf 0.00% Impervious Runoff Depth>3.56"
Flow Length=1,071' Tc¢=30.3 min CN=73 Runoff=30.39 cfs 3.554 af

Subcatchment DA-5: P-5 Runoff Area=318,322 sf 6.13% Impervious Runoff Depth>3.78"
Flow Length=1,184" Te=17.5 min CN=75 Runoff=24.67 cfs 2.303 af

Subcatchment DA-6: P-6 Runoff Area=196,038 sf 3.57% Impervious Runoff Depth>3.69"
Tc=6.0 min CN=74 Runoff=20.45 cfs 1.385 af

Subcatchment DA-7: P-7 Runoff Area=125,523 sf 0.00% Impervious Runoff Depth>3.59"
Tc=6.0min CN=73 Runoff=12.75 cfs 0.862 af

Reach 1R: POND Inflow=130.25 cfs 18.829 af
Outflow=130.25 cfs 18.829 af

Reach 2R: WETLAND Inflow=42.58 cfs 6.536 af
Outflow=42.58 cfs 6.536 af

Reach 3R: CULVERT Avg. Flow Depth=0.87' Max Vel=25.15fps Inflow=42.58 cfs 6.536 af
36.0" Round Pipe n=0.010 L=55.0' $=0.0727'" Capacity=233.83 cfs Outflow=42.57 c¢fs 6.536 af

Pond PND1: BASIN1 Peak Elev=937.70' Storage=35,562 cf Inflow=24.67 cfs 2.303 af
Discarded=0.23 cfs 0.11¢ af Primary=8.77 cfs 2.119 af Outflow=0.00 cfs 2.239 af

Pond PND2: BASIN2 Peak Elev=027.36' Storage=39,992 ¢f Inflow=25.26 cfs 2.555 af
Discarded=0.26 cfs 0.157 af Primary=11.05 cfs 2.235af Outflow=11.32 cfs 2.392 af

Total Runoff Area = 62.753 ac Runoff Volume = 19.333 af Average Runoff Depth = 3.70"
95.57% Pervious =59.970 ac  4.43% Impervious = 2,783 ac
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Summary for Subcatchment DA-1: P-1

Runoff = 53.12¢cfs @ 12.45 hrs, Volume= 6.381 af, Depth> 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 100YR Ralinfali=6.80"

Area (sf} CN Description
878,323 73 Woods, Fair, HSG C

21,347 98 Paved parking, HSG C
11500 74 >75% Grass cover, Good, HSG C

911,170 74 Weighted Average

889,823 97.66% Pervious Area
21,347 2.34% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet)  (fifit) (ft/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATOB
Woods: Light underbrush n=0.400 P2=3.20"
11.9 620 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHBTO C
Woodland Kv=5.0 fps
23 225 0.0100 1.61 Shallow Concentrated Flow, Travel Path C TOD
Unpaved Kv=16.1fps
74 385 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHD TO E

Woodland Kv=5.0 fps

321 1,280 Total

Subcatchment DA-1: P-1
Hydrograph

55 CEFTEY

Type Il 24+hr

100YR Rainfall=6.90"

" Runoff Area=911,170sf
Runoff Volume=6.381 af
Runoff Depth>3.66"
Flow Length=1,280'

' Tc=32.1 min

CN=74
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Summary for Subcatchment DA-2: P-2

Runoff = 2526 cfs @ 12.29 hrs, Volume= 2.555 af, Depth> 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 100YR Rainfall=6.90"

Area (sfi CN Description
273495 73 Woods, Fair, HSG C
54,526 98 Paved parking, HSG C
7000 74 >75% Grass cover, Good, HSG C

335,021 77 Welghted Average

280,495 83.72% Pervious Area
54,526 16.28% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftft) (fi/sec) (cfs)
10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATOB

Woods: Light underbrush n=0400 P2= 3.20"

7.9 530 0.0500 1.12 Shallow Concentrated Flow, TRAVEL PATHB TOC
Woodland Kv= 5.0 fps

20 350 0.0200 2,87 Shallow Concentrated Flow, TRAVEL PATHC TO D

Paved Kv=20.3fps

0.8 350 0.0100 7.73 13.66 Plpe Channel, TRAVEL PATHD TO E
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.010 PVC. smooth interior

212 1,280 Total
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Subcatchment DA-2: P-2
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Summary for Subcatchment DA-3: P-3

Runoff = 2453 cfs @ 12.24 hrs, Volume= 2.292 af, Depth> 3.68"

Runoff by 8CS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100YR Rainfall=6.90"

Area (sf) CN Description
296,825 73 Woods, Falr, HSGC
18,851 98 Paved parking, HSGC
10000 74 >75% Grass cover, Good, HSG C
325,676 74 Weighted Average
308,825 94.21% Pervious Area
18,851 5.78% Impervious Area

Tc Length Slope Velocity capacﬂy Description
(min) _ (feet) (ftft) (ft/sec)

10.5 50 0.0300 0.08 Sheet Flow, TRAVEL PATHATO B
Woods: Light underbrush n=0.400 P2= 3.20"
0.9 150 0.0300 2.79 Shallow Concentrated Flow, TRAVEL PATHBTO C
Unpaved Kv=16.11ps
6.2 324 0.0300 0.87 Shallow Concentrated Flow, TRAVEL PATHCTOD

Woodland Kv=5.0 fps

17.6 524 Total

Subcatchment DA-3: P-3
Hydrograph

2B

~ Type lll 24-hr
100YR Rainfall=6.90"
Runoff Area=325,676 sf
Runoff Volume=2.292 af
Runoff Depth>3.68"
Flow Length=524'
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Tc=17.6 min

CN=74
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Eﬁ

10

o N s =] o
h i <

5 8 7 8 [} 10 1 12 13 14 16 18 17 18 19 20
Time (hours)
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Summary for Subcatchment DA-4: P-4

Runoff = 30.39cfs @ 12.42 hrs, Volume= 3.554 af, Depth> 3.56"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100YR Rainfall=6.90"

Area (sf) CN Description
521,761 73 Woods, Fair, HSG C
521,761 100.00% Pervious Area

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

123 50 0.0200 0.07 Sheet Flow, TRAVEL PATHATOB
Woods: Light underbrush n=0.400 P2=3.20"
7.6 321 0.0200 0.7 Shallow Concentrated Flow, TRAVEL PATHBTOC
Woodland Kv= 5.0 fps
10.4 700 0.0500 1.12 Shallow Concentrated Flow, TRAVEL PATHC TOD

Woodland Kv=5.01ps

303 1,071 Total

Subcatchment DA-4: P-4
Hydrograph

. s e e e

] | Type lll 24-hr

i 100YR Rainfall=6.90"

24 _ Runoff Area=521,761 sf
oz ‘Runoff Volume=3.554 af
£ 1) ~ Runoff Depth>3.56"
£l - Flow Length=1,071"

12 | Te=30.3 min

101 CN=73

: i

:

5 6 7 8 9 10 11 12 1 414 165 18 17 18 19 20
Time (hours)
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Summary for Subcatchment DA-5: P-5

Runoff = 24.67cfs @ 12.24 hrs, Volume= 2.303 af, Depth> 3.78"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= §.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100YR Rainfall=6.90"

Area (sf) CN Description
266,167 73 Woods, Fair, HSGC
16,500 98 Paved parking, HSG C
32655 74 >75% Grass cover, Good HSG C

318,322 75 Woeighted Average

298,822 93.87% Pervious Area
19,500 6.13% Impervious Area
Tc Length Slope Veloclty Capacity Description
(min)  (fest) (ftft) (ft/sec) (cfs)

5.6 50 0.0200 0.15 Sheet Flow, TRAVEL PATHATO B
Grass: Short n=0.150 P2= 3.20"

3.4 200 0.0200 0.99 Shallow Concentrated Flow, TRAVELPATHB TO C
Short Grass Pasture Kv=7.0 fps

7.6 643 0.0800 1.41 Shallow Concentrated Flow, TRAVEL PATH C TOD
Woodland Kv= 5.0 fps

0.7 171 0.0400 4.06 Shallow Concenfrated Flow, TRAVEL PATHD TO E

Paved Kv=20.3fps

0.2 120 0.0200 0.68 11.88 Plpe Channel, TRAVEL PATHE TOF
15.0" Round Area= 1.2 sf Perim=3.9' =0.31'
n= 0.010 PVC, smooth Interior

17.5 1,184 Total
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Subcatchment DA-5: P-5

Hydrograph
" | | |
A2 — [ 100YR Balnfail?ﬁ.&ﬂ"
. ] T I I | Runoff Area=318,322 sf
_ :: e 'Runoff Volume=2.303 af
g, | | | Runoff Depth>3.78"
| | Flow Length=1,184"
of | | HgB  Tc=17.5min
d | CN=75
8 |
0

5 6 7 & 8 10 M 12 13 14 15 16 17 18 18 20
Time (hours)
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Summary for Subcatchment DA-6: P-6

Runoff = 2045cfs @ 12.08 hrs, Volume= 1.385 af, Depth> 3.69"

Runoff by SCS TR-20 method, UH=SCS, Welghted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100YR Rainfall=6.90"

Area (sfy CN Description
119,978 73 Woods, Fair, HSG C
69,060 74 >75% Grass cover, Good, HSG C
7000 98 Paved parking HSGC
198,038 74 Woeighted Average
189,038 96.43% Pervious Area
7,000 3.57% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH
Subcatchment DA-6: P-6
Hydrograph
2 I |
ol B Typelli2a-hr
t : o | jouYR Raiqfall_=6.90“
1% - | - Runoff Area=196,038 sf
b | - 'Runoff Volume=1.385 af
P - | Runoff Depth>3.69"

- | | Tc=6.0 min
o CN=74
o |

!

3'.‘

1

Time (hours)
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Summary for Subcatchment DA-7: P-7

Runoff = 1276cfs @ 12.09 hrs, Volume= 0.862 af, Depth> 3.59"

Runoff by 8CS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Il 24-hr 100YR Rainfall=6.90"

Area (sf) CN Description
125,623 73 Woods, Fair HSG C

125,523 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (efs)
6.0 Direct Entry, TRAVEL PATH
Subcatchment DA-T: P-7
Hydrograph
e . Type Il 24-hr
¥ 100YR Rainfall=6.90"
10 ' Runoff Area=125,523 sf
_* 'Runoff Volume=0.862 af
g : Runoff Depth>3.59"
k. Tc=6.0 min
. CN=73
-
1.
0

5 8 7 8 8 10 1 12 13 14 16 16 17 18 B8 20
Time (hours)
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Summary for Reach 1R: POND

Inflow Area = 62.753 ac, 4.43% Impervious, Inflow Depth > 3.60" for 100YR event
Inflow = 130.25cfs @ 12.39 hrs, Volume= 18.829 af
Outfiow = 130.25cfs@ 12.39 hrs, Volume= 18.829 af, Atten=0%, Lag=0.0 min

Routing by Stor-ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: POND
Hydrograph

:Inﬂnw:Area=62.753 .{Ic

Flow {cts)

5 6 7 B8 8 1 11 12 13 14 18 16 17 18 19 20
Time (hours)
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Summary for Reach 2R: WETLAND

Inflow Area = 22.167 ac, 2.02% Impervious, Inflow Depth > 3.54" for 100YR event

inflow = 4258cfs @ 12.41 hrs, Volume= 6.536 af

Outflow = 4258 cfs @ 12.41 hrs, Volume= .6.536 &f, Atten=0%, Lag=0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 2R: WETLAND
Hydrograph

B nflow
B Outfow

“ - = Inflow Area=22.167 ac
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Summary for Reach 3R: CULVERT

Inflow Area = 22,167 ac, 2.02% Impervious, Inflow Depth> 3.54" for 100YR event
Inflow = 4258 cfs @ 12.41 hrs, Volume= 6.536 af
Outflow = 4257 cfs @ 12.41 hrs, Volume= 6.536 af, Atten=0%, Lag=0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 25.15 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 12,32 fps, Avg. Travel Time= 0.1 min

Peak Storage= 93 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.87
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 233.83 cfs

36.0" Round Pipe

n=0.010 PVC, smooth interior

Length= 55.0' Slope= 0.0727 '/

Inlet Invert= 924.00", Outlet Invert= 920.00'

Reach 3R: CULVERT
Hvdrosrfph

:

Inflow Area=22.167 ac
Avg. Flow Depth=0.87"
Max Vel=25.15 fps

- 360"

Round Pipe
n=0.010

~ L=55.0"

- §=0.0727 1
Bapacity=233.83 cfs

A

Flow (cfs)
BRENBRen®s s

a
(=]

5 8 7 8 8 10 1 12 13 14 16 18 17 18 19 20
Time (hours)



21-153 POst Development Type Il 24-hr 100YR Rainfail=6.90"

Prepared by {enter your company name here} Printed 8/26/2022
HydroCAD® 10.00-26 s/n 09589 ® 2020 HydroCAD Software Solutions LLC Page 70

Summary for Pond PND1: BASIN1

Inflow Area = 7.308 ac, 6.13% impervious, Inflow Depth > 3.78" for 100YR event
Inflow = 2467 cfs @ 12.24 hrs, Volume= 2.303 af

Qutflow = 8.00cfs @ 12.66 hrs, Volume= 2.239 af, Atten=84%, Lag=25.3 min
Discarded = 0.23cfs @ 12.66 hrs, Volume= 0.119 af

Primary = 8.77cfs @ 12.66 hrs, Volume= 2,119 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Peak Elev= 937.70' @ 12.66 hrs Surf.Area= 9,731 sf Storage= 35,562 cf

Plug-Flow detention time= 66.2 min calculated for 2.239 af (97% of Inflow)
Center-of-Mass det. time= 55.6 min ( 850.5 - 784.9 )

Volume Invert Avail.Storage Storage Description
#1 932.00' 38,575 ¢f Custom Stage Data (Prismatlic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {s-ft) { cubic-feet) {cubic-feet)
932.00 2,235 0 0
934.00 5,450 7,685 7,685
936.00 7,670 13,120 20,805
938.00 10,100 17,770 38,575
Device Routing Invert Outlet Devices
#1  Primary 932.50' 8.0" Vert. Orifice/Grate C=0.600
#2 Discarded 932.00' 1.020 In/hr Exfiltration over Surface area
#3 Primary 934.60' 8.0" Vert. Orifice/Grate C= 0.600
#4  Primary 936.00' 6.0" Vert. Orifice/Grate X 2.00 C=0.600
#5  Primary 937.75' 20.0' long x 1.0’ breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.8C 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2,75 2.85 2.98 3.08 3.20 3.28 3.31
3,30 3.31 3.32

gscarded OutFlow Max=0,23 cfs @ 12.66 hrs HW=837.69' (Free Discharge)
2=Exfiltration (Exflitration Controls 0.23 cfs)

rimary OutFlow Max=8.77 cfs @ 12.66 hrs HW=837.69"' (Free Dlscharge)
1=Qrifice/Grate (Crifice Controls 3.71 cfs @ 10.61 fps)

3=0rifice/Grate (Orifice Controls 2.79 cfs @ 8.00 fps)

=0rifice/Grate (Orifice Controls 2.27 cfs @ 5.78 fps)

=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond PND1: BASIN1

Hydrograph
| | | | [ H Infiow
! i 1 | - | i EIOWIDW
Inflow Area=7.308 ac | |& Py
e Peak Elev=937.70"
22 Storage=35,562 cf
20-
18+ I I
1 15.
i 14:_
E 12]
10
a-: { { H
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Time (hours)
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Summary for Pond PND2: BASIN2

inflow Area = 7.691 ac, 16.28% Impervious, Inflow Depth> 3.99" for 100YR event
Inflow = 25.26 cfs @ 12.29 hrs, Volume= 2.555 af

Outflow = 11.32¢fs @ 12.68 hrs, Volume= 2.392 af, Atten= 55%, Lag= 23.3 min
Discarded = 0.26cfs @ 12.68 hrs, Volume= 0.157 af

Primary = 11.05cfs @ 12.68 hrs, Volume= 2.235 af

Routing by Stor-Ind method, Time Span= 5.00-20.0C hrs, dt= 0.05 hrs
Peak Elev= 927.36' @ 12.68 hrs Surf.Area= 11,203 sf Storage= 39,992 cf

Plug-Flow detention time= 79.5 min calculated for 2.392 af (94% of inflow)
Center-of-Mass det. ime= 57.4 min ( 851.5-794.1)

Volume invert Avail.Storage Storage Description
#1 922.00' 47,450 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sg-ft) (cubic-feet) {cublc-feet)
922.00 3,730 0 0
924.00 6,565 10,295 10,295
926.00 9,230 15,795 26,090
928.00 12,130 21,360 47,450
Device Routing Invert Outlet Devices
#1 Discarded 922.00' 1.020 In/hr Exfiltration over Surface area
#2  Primary 923.00' 8.0" Vert. Orifice/Grate C= 0.600
#3  Primary 924.60' 12.0" Vert. Orifice/Grate C=0.600
#4  Primary 926.00' 6.0" Vert. Orifice/Grate X 2.00 C= 0.600
#5 Primary 927.40' 20.0" long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2,72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Iscarded OutFlow Max=0.26 cfs @ 12.68 hrs HW=927.36' (Free Discharge)
=Exflitration (Exfiltration Controls 0.26 cfs)

Primary OutFlow Max=11.04 cfs @ 12.68 hrs HW=9827.36"' (Free Discharge)
2=0riflce/Grate (Orifice Controls 3.37 cfs @ 9.66 fps)
3=0rifice/Grate (Orifice Controls 5.68 cfs @ 7.23 fps)
=Orifice/Grate (Orifice Controls 1.99 cfs @ 5.07 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond PND2: BASIN2

Hydrograph
| | | L Outfiow
B Inflow Area=7.691 ac | |5ma"
26 S . ~ Peak Elev=927.36"
4
= | Storage=39,992cf
18-
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> 14
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APPENDICES:

PRE-DEVELOPMENT WATERSHED MAP

POST-DEVELOPMENT WATERSHED MAP

Soil Maps

Operation & Maintenance Plan During
Construction

Operation & Maintenance Plan After Construction

D&L Design Group, Inc.
115 Water Street, Milford Ma 01757 (P) 508-408-2577



J-018 -Pond 1
Smugglers Cover
HANTUSH GROUNDWATER MOUND CALCULATOR

This spreadsheet will calculate the helght of a groundwater mound beneath a stormwater infiitration

Basin Length Width Volume Time Total w (perc)
ft ft cf start end Hrs Days ft/d
1 98 50 1,185 10 40 £l 1.25 0.193
dl

K {hyd. Conductivity)* . -
Texture m/yr m/d ft/d
sand 5.55E+03 15.21 49.89 Plan Yinw (b) = Width Plan View
loamy sand 4.93E+03 13.51 44.31
sandy loam 1.09E+03 299 9.80 -
silty loam 2276402 0.62 2.04 (a) = Langth -
loam 2.19E+02 0.60 197 Yortical (W)
sandy clay loam 1.99E+02 0.55 1.79 Percoletion
sityclayloam 5366401 015 0.8 bLitd L] medtes Croes
clay loam 7.73E+01 0.21 0.69 incraess In / " _ Meximum Hydraulic Head Saction
sandy clay 6.84E+01 0.19 0.61 M‘“"“ —t— e
slity clay 3.21E+01 0.09 0.29 ] |y Initia] Water Lovet -l
clay 4,05E+01 0.11 0.36

Source: Clapp and Hornberger (1578)

Iinput Values

2.04

0.200

2.000
98.000

50.000

0.1930

1.250

3.206
1,206

Ground-water

Mound
(ft)

1.206
1.206
1.203
0.955
0.026
0.000
0.000
0.000
0.000
0.000

~ € oo P x

h(max)
Ah(max)

Distance
from Center
(ft)

0
15

105
120
135

Horizontal hydraullc conductivity (feet/day)
Specific yleld {dimensionless)

inltlal Water Level {feet)

Basin Length (feet)
Basin Width {feet)

Recharge (infiltration) rate {feet/day)
duration of Infiltration period {days}

Maximum Hydraulic Head {feet)

Maximum Groundwater Mound (feet)

Groundwater Mound
(ft)

14
12

08
I 0.6
- 04

. 0.2
L onn




J-018 -Pond 1
Smugglers Cover
HANTUSH GROUNDWATER MOUND CALCULATOR

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater Infiltration

Basin Length Width | Volume Time Total w (perc)
ft ft ef start end Hrs Days ft/d
1 150 50 1,185 12,5 325 20 0.83 0.190
di
K {hyd. Conductivity)* -
Texture mjyr m/d ft/d
sand 555E403 1521  49.89 Pan¥iew  (b)=Width Pen Viow
loamy sand 493E403 1351 4431
sandy loam 1.09E+03 2.99 9.80 Jd
silty loam 2276402 062 2.04 )= Length -
loam 2198402  0.60 197 Vertical (W) l
sandy clayloam 1.99E402  0.55 1.79 Percotetion
siityclayloam  S.36E+01 0,15 0.48 d:41l 45 omdlot Cross
clay loam 773401 021 0,69  Incremsaln | Mekmum lydreullc Hosd | TT000
sandy clay 6.84E401 0.9 061  jodde E\
slity clay 3.21E401 0.09 0.29 Iy MWMJ
clay 4.05E+01 0.11 0.36

Source: Clapp and Hornberger (1978)

Input Values
2.04
0.200

2.000

150.000

50.000

0.1900
0.833

2,792
0.792

Ground-water
Mound
(f)

0.792
0.792
0.792
0.792
0.790
0.396
0.001
0.000
0.000
0.000

h{max)
Ah{max)

Distance
from Center
{ft)

0

105
120
135

Horizontal hydraullc conductivity (feet/day)
Specific yleld {dimensionless)

Initlal Water Level (feet)

Basin Length (feet}
Basin Width (feet)
Recharge (infiltration) rate (feet/day}

duration of infiltration period {days)

Maximum Hydraullc Head {feet}
Maximum Groundwater Mound (feet)

Groundwater Mound

(ft)

1.0




STAGE-STORAGE WORKSHEET

DATE: 8/28/2022 | CLIENT: Schoid

PROJECT NUMBER:  J-018 CALCULATED BY: PML
BASINNUMBER: 2 ' CHECKED BY:|
LOCATION: BASIN 2 .
_ AVERAGE VERTICAL|  VOLUME | VOLUME
ELEVATION  AREA AREA  INTERVAL INCREMENTAL CUMULATIVE
(FEET) (FT) FT2 FT FT® (FT%)
922.0 3726 0

822.5 4788 | 4257 1 2129 2129




S'I_'ITAGE-STORAGE WORKSHEET

DATE:| 8/28/2022 | CLIENT: Schold

PROJECT NUMBER:  J-018 CALCULATED BY: PML
BASIN NUMBER: | 2 _ . CHECKED BY:
LOCATION: BASIN 2
_ AVERAGE VERTICAL _ VOLUME | VOLUME
ELEVATION  AREA AREA | INTERVAL INCREMENTAL CUMULATIVE
(FEET) (FT%) (FT* (FT)
920 875 0
924.5 2240 3894




STAGE-STORAGE WORKSHEET

CLIENT: Schold

| DATE] 8/28/2022 i | Schy
PROJECT NUMBER:| J-018 CALCULATED BY: PML )
_ " CHECKED BY:|

BASIN NUMBER: 2

_LOCATION: BASIN 2 _
AVERAGE | VERTICAL | VOLUME VOLUME

AREA | INTERVAL | INCREMENTAL CUMULATIVE |

ELEVATION|  AREA VE
FEET FT2 FT FT FT° (FT%)
0 0
9365 | 1806 1340 3 3350 3350




STAGE-STORAGE WORKSHEET

8/28/2022 CLIENT: Schold

DATE:
PROJECT NUMBER:| J-018 CALCULATED BY: PML
BASINNUMBER:| 1 CHECKED BY:
LOCATION: BASIN 1 .

| AVERAGE | VERTICAL | VOLUME VOLUME
ELEVATION  AREA AREA | INTERVAL | INCREMENTAL CUMULATIVE

(FEET) __(FT) FT as FT FT

932.0 2221

832.5 2518 2370 1 1185 1185




Drawdown Calculation:

Pond #1
Time e Ry
draviows (K )(Bottom Areq)
Where:

Rv = Storage Volume (1,185.1.)

K = Saturated 1.02 in‘hour)

Bottom Area = Bottom Area of Recharge Structure (2800 s.f.)
1,185 c.f./ (1.02 in‘hour)(1inch/12foot)(2800 s.f.} = § hours

Pond #2
Ry

TiMe soviom = (K)(Bottom Area)

Where:

Rv = Storage Volume (2,129.1.)

K = Saturated 1.02 in/hour)

Bottom Area = Bottom Area of Recharge Structure (2,720 s.f.)
2,129 c.f./ (1.02 in‘hour)(1inch/12foot)(2,720 s.f.) = 10 hours

710 Main Street North Oxford MA 01537 (F') 508-937-8713 (F) 508-987-8714



153 Paxton Streci, Leicester Ma

Projectit J-018
Riprap Stone Sizing — Drainage Outfalls

Method — ARS Rock Chutes (Slopes 2%-40%)
Reference: National Engineering Handbook, TS14C-8

#1-Rock Apron- Basin#1 spillwa droCAD
Slope = 0.024 fi/ft
q (100-yr) =9.00 cfs

Dso= 12(1.923qS"%)*%

= Dsp= 12(1.923x9x2.4'5)*5%
Dso=3" required
Dso=8" provided

L= (1.8 (Q-5)/D'5+10) =

=(1.8 (9-5)/1.5"°+10) 14.0 feet
W1=3D = 3(1.5"4.5 feet
W2=3DH0.7L= 3(1.5)4+0.7(14) = 14.5 feet

#2-Rock Apron- Basin#2 spillwa CAD
Slope = 0.029 fv/it
q (100-yr) 11.25 cfs

Dso=12(1.923g8'%)**%

= Dso= 12(1.923x11.25x0.029"-%)%%
Dso=4" required
Dso=8" prov1ded

L= (1.8 (Q-5)/D'*+10) =

=(1.8 (11.25-5)/2'%+10) 15.5 feet
W1=3D = 3(2")=6 feet
W2=3D+0.7L= 3(2)+0.7(15.5) 17.0 feet
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Soll Map—Worcester County, Massachuesits, Southern Part Smuggler's Cover

Map Unit Legend
Map Unit Symbol Map Unit Name Acres In AO| Percent of ADI

1 Water 384 18.0%

T1A Ridgebury fine sandy loam, 0 82 3.8%
to 3 percant slopes,
extramely stony

T3A Whitman fine sandy foam, 0 to 21 0.9%
3 percent slopes, exiremely
stony

305B Paxton fine sandy loam, 3 to 8 174 7.2%
percent siopes

305C Paxton fine sandy lcam, 8 to 31 1.3%
15 percent slopes

306D Paxten fine sandy loam, 15 fo 0.2 0.1%
26 percent slopes

3078 Paxton fine sandy loam, 0 to 8 8.0 41.3%
percent slopes, extremely

07C Paxion fine sandy loam, 8 to 28.9 1.2%
15 percent slopes, axtremaly
stony

307E Paxton fine sandy loam, 15 to 84 3.9%
35 percent slopes, extremely
stony

310B Woodbridge fine aandy loam, 3 120 5.0%
to 8 percent slopes

2B Woodbridge fine sandy loam, 0 23 9.3%
to 8 percent slopes,
extremely stony _

Totals for Area of Intorest 2400 100.0%

Natural Rssources Web Soll Survey 6/30/2022

Conservation Service National Cooperativa Soll Survey Page 3of3



Map Unit Description: Paxton fine sandy loam, 3 to 8 parcent slopes—\Worceater County, Smuggler's Cover Sall Info
Massachuseits, Southem Part

Worcester County, Massachusetts, Southern Part

305B—Paxton flne sandy loam, 3 to 8 percent slopes

Map Unit Sefting
Natlonal map unit symbol: 2t2qp
Elevatfon: 0to 1,570 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature; 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmiand classification: All areas are prime farmland

Map Unit Composition
Paxton and similar solfs: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Paxton

Setting

Landform: Ground moraines, drumiins, hills

Landform position (two-dimensiongl): Summit, shoulder, backslope

Landform position (three-dimensional): Nose slope, slde slope,
crest

Down-slope shape: Convey, linear

Across-siope shape: Convex

Parent material: Coarse-loamy lodgment till derived from gnelss,
granite, andfor schist

Typlcal profile
Ap - 0 1o 8 inches: fine sandy loam
Bw1 - 8 to 15 inches: fine sandy loam
Bw2 - 15 to 26 inches: fine sandy loam
Cd - 26 o 65 inches: gravelly fine sandy loam

Propertias and qualities
Slope: 3 to 8 percent
Depth to resirictive feature: 18 to 38 Inches to densic material
Drainage ciass: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately low (0.00 to 0.14 In/hr)
Depth io waier table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinify: Nonsaline (0.0 to 1.9 mmhos/cm)
Avallable waler supply, 0 fo 60 inches: Low (about 3.1 Inches)

interpretive groups
Land capabilily classification (irigeted). None specified
Land capability classification (nonirmgated): 2s

i< Natural Resources Web Soll Survey 6/30/2022
Conservation Service Netional Cooperative Soll Survey Page 10f 2



Map Unit Description: Paxton fine sandy loam, 3 to 8 percent slopas—Worcaster County, Smuggler's Cover Soil Info
Masesachusetts, Southern Part

Hydrologic Solf Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands

Hydric soil rating: No

Minor Components

Woodbridge
Percent of map unit: 9 percent
Landform: Ground moraines, drumiins, hills
Landform position (two-dimensional): Summit, backslope, footslope
Landform position (three-dimensional): Side slope
Down-siope shape: Concave
Across-siope shape: Linear
Hydric soil rating: No

Ridgebury
Percent of map unit: 6 percent
Landform: Hills, drainageways, depressions, ground moraines
Landform position (two-dimensianal): Toeslope, backsiope,
footslope
Landform position (three-dimensional): Base slope, head slope, dip
Down-siope shape: Concave
Across-slope shape: Concave
Hydric soll reting: Yes

Chariton
Percent of map unii: 5 percent
Landform: Hills
Down-siope shape: Linear
Across-siope shape: Linear
Hydric soll rating: No

Data Source Information

Soll Survey Area: Worcester County, Massachusetts, Southern Part
Survey Area Data: Varsion 14, Sep 3, 2021

Natursl Resources Wab Soll Survey 8/30/2022
Conssrvation S8ervice National Cooperative Soll Survey Page 20of 2



Operation & Maintenance Plan After Construction

D&L Design Group. Inc,
115 Water Street, Milford Ma 01757 (P) 508-408-2577



J-018

Inspection and Maintenance Log
AFTER CONSTRUCTION

Components

FOR: 153 Paxton Street
& After 3.0” Rain

Date

Basin#1
—twice a vear

Comments during insp.

Note corrective measures

performed & Date

Basin#2
-twice a vear

Commentﬁun‘ng insp.

Note corrective measures
performed & date

Forebay#l
-twice a year

Comments during insp.

| Note corrective measures

performed & date

Forebayi2
-twice a year

Comments during insp.

Note corrective measures
performed & date

Catch Basins
— 8 inches of sediment or twice a year

Comments during insp.

Note corrective measures
performed & date

Inspector

Title

Date

Address

Tel#




J-018

Inspection and Maintenance Log  FOR: 153 Paxton Street
AFTER CONSTRUCTION & After 3.0” Rain

| Components | Date

| -8 inches of sediment or twice a vear

Outlet Oontrol Structure#l ‘

Comments during insp.

Note corrective measures
performed & date |

Outlet Control Structure #2
Twice a year

Comments during insp.

Note cotrective measures
performed & date

Drain Manholes

| —four times a vear

‘Comments during insp.

Note corrective measures
performed & date

Level Spreader Basin 1
| -T'wice a year

| Comments during insp.

' Note cotrective measures
performed & date

'Level Spreader Basin 2
-Twice a year - |

Comments during insp. ‘

" Note corrective measures

performed & date
All Flared end sections and rip rap aprons
— twice a vear

Comments during insp.

Note corrective measures
| performed & date

Components Date




Operation & Maintenance Plan During Construction

DE&L Design Group, Inc.
115 Water Street, Milford Ma 01757 (P°) 508-408-2577



J-018

WEEKLY
Inspection and Maintenance Log  FOR: 153 Paxton Street

DURING CONSTRUCTION & After 0.5” Rain

omponents | Date
Erosion Control - Weekly
Comments during insp.

Note corrective measures
performed & Date

On Site Pavement
Sweeping — as Needed
Comments during insp.

Note corrective measures
performed & date

| Siit Fence & Composite Sock— Monthly |
Comments during insp.

Note corrective measures
performed & date

Temporary Basin Area
as Needed 1
' Comments during insp.

Note corrective measures ‘ B
performed. & date

Construction Entrance
| a8 Needed | =
| Comments during insp.

Note corrective measures
performed & date

Inspector Title Date

Address Tel#




J-018

WEEKLY
Inspection and Mzaintenance Log  FOR: 153 Paxton Street

DURING CONSTRUCTION & After 0.5” Rain

Components - ' Date |
Notify Cons. Comm. Issues
effecting Resource Areas
Comments during insp.

Note corrective measures
performed & date

Silt of Public (Charlton Road)
Streets — Daily 3
| Comments during insp.

Note corrective measures
performed & date
Stockpile Materials

Ring with Composite Sock — Weekly -
Comments during insp.

' Note corrective measures
performed & date
Any Spill Fuel, Chemical-
Dailv B
Comments during insp.

Note corrective measures
performed & date
Temporary Ground

| Cover Area — Weekly L _
Comments during insp.

Note corrective measures

performed & date —
Temporary Stone at
Access Drive as Needed
Comments during insp.

| Note corrective measures
performed & date

Inspector Title Date ‘

Address Tel# | ‘




J-018

WEEKLY
Inspection and Maintenance Log  FOR: 153 Paxton Street

DURING CONSTRUCTION & After 0.5” Rain

Components

Date

Lawn Area / Mulch Area
| Erosion, Washouts

Comments during insp.

Note corrective measures
performed & date

Stone Aprons at Qutfalls Exit
as Needed

Comments during insp.

Note corrective measures
| performed & date

| Forebay

as Needed

I |

Comments during insp.

Note corrective measures
| performed & date

TI‘emporsu'y Basins
as Needed

Comments durlTng insp.

—_—

| Note corrective measures
performed & date
Hlicit Drainage
Discharge

Comments during insp.

Note corrective measures
performed & date

Date- ‘

Inspector ~ Tifle

Address Tel# |




Appendices:

Tauper Land Surveying, Inc.
710 Main Street North Oxford MA 01537 (P') 508-987-8713 (F) 508-987-8714
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