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English Common, Topsfield, MA
Stormwater Management Report
August 12, 2008

Applicant and Project Information

Project Address: 12 Boston Road, Topsfield, MA
Applicant: English Commons LLC
460 Boston Road, Suite 5
Topsfield, MA

Project Narrative

This project consists of the construction of a 50 unit age-restricted housing project and associated

driveways, grading, utilities and stormwater management systems portions of which are in the
100' Buffer Zone.

Proposed Stormwater Management System
Both environmentally sensitive site design and LID techniques are included as part of the
stormwater management system for this project. Other than minimal grading in the 100 foot

buffer zone, the project will be constructed entirely outside the Town of Topsfield resource
areas.

A series of grass swales and bio-retention areas will be used to convey and treat stormwater

runoff on site. An existing pond near Route 1 will be enlarged and restored to treat a portion of
the roadway runoff.

LID techniques used for this project include:

1. Environmentally Sensitive Design. This site meets this credit in that less than 15% of
the site will be impervious in its proposed condition and 25% of the natural area on site,
excluding wetlands and 10% of Riverfront Area, will be protected with an EEA
Conservation Restriction. No work is proposed within 50 feet of wetland or stream. The
amount of impervious surface does not exceed 40% within the 50-100° buffer zones. No
work is proposed within a buffer zone with greater than 15% slopes. Rooftop runoff is
disconnected, however, there are no soils of HSG on site, therefore, the rooftop runoff is
included in the drainage calculations.

Total site area: 68.48 acres
Wetland area: 18.45 acres
Upland area: 50.03 acres
Impervious area: 6.25 acres
% Impervious: 12.5%

2. Rooftop Runoff is Directed to Qualifying Areas.
There are no soils of HSG B on site and therefore this credit is not possible.
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3. Roadway, Parking Lot or Driveway area directed to Qualifying Area.
There are no soils of HSG B on site and therefore this credit is not possible.

A schematic depicting runoff through the proposed BMP treatment train is included as part of
this submittal. Plans that show existing and proposed conditions, and wetland resource areas are
included as part of the Notice of Intent Submitat]. An NRCS soil types map is included herein.

There are no critical areas or Land Uses with Higher Potential Pollutant Loads (LUHPPL) on
this property.

Percolation rates on this property varied between 2 mpi and 19 mpi which correspond to 30
inches per hour and 3 inches per hour, therefore it is presumed that the entire site, excluding
wetlands, have an infiltration rate greater than 2.4 inches per hour.

All of the Stormwater Management Standards as provided in the Massachusetts Stormwater
Handbook are met with the proposed stormwater management design. The soils evaluation and

calculations were conducted using the methodologies set forth in Volume 3 of the Massachusetts
Stormwater Handbook as required.

Stormwater Report 3
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

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

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

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

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

» Operation and Maintenance Plan required by Standard 9

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

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

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

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

? For some complex projects, it may not be possibie to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.

8-12-08 swcheck.doc » 04/01/08 Stormwater Report Checklist « Page 1 of 8



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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer's Certification

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

Registered Professional Engineer Block and Signature

Checklist

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

B New development
[1 Redevelopment

[] Mix of New Development and Redevelopment

8-12-08 swcheck.doc « 04/01/08 Stormwater Report Checklist - Page 2 of 8



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

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what

environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

[ No disturbance to any Wetland Resource Areas

Site Design Practices (e.g. clustered development, reduced frontage setbacks)

Reduced Impervious Area (Redevelopment Only)

Minimizing disturbance to existing trees and shrubs

O X O K

LID Site Design Credit Requested:

[ Credit 1

] Credit2

[] Credit3

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

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)

Water Quality Swale
Grass Channel
Green Roof

Y
0
[ Treebox Filter
[l
O
U
O

Other (describe): S

Standard 1: No New Untreated Discharges

XI No new untreated discharges

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

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

8-12-08 swcheck.doc + 04/01/08 Stormwater Report Checklist « Page 3 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
I

X

Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

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

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that

post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

X

X
L
Y

0 X

X 0O

™

Soil Analysis provided.

Required Recharge Volume calculation provided.

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

Sizing the infiltration, BMPs is based on the following method: Check the method used.
X Static [[] Simple Dynamic [] Dynamic Field'

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

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

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

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

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

[] Solid Waste Landfill pursuant to 310 CMR 19.000

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

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

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

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

8-12-08 swcheck.doc - 04/01/08 Stormwater Report Checklist « Page 4 of 8



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

Checklist for Stormwater Report

Checklist (continued)
Standard 3: Recharge (continued)

[] The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

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

Standard 4: Water Quality

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

Good housekeeping practices;

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

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas:

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

Street sweeping schedules;

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

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

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

Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

D g o o

[ is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

(L1 is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
[] involves runoff from land uses with higher potential poliutant loads.

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

X O

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

8-12-08 swcheck.doc » 04/01/08 Stormwater Report Checklist - Page 5 of 8



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

Checklist for Stormwater Report

Checklist (continued) — ——

Standard 4: Water Quality (continued)

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

X The %" or 1” Water Quality Volume or

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

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

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

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

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

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

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

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

]

All exposure has been eliminated.

]

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

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

Standard 6: Critical Areas

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

[] Critical areas and BMPs are identified in the Stormwater Report.

8-12-08 swcheck doc « 04/01/08 Stormwater Report Checklist « Page 6 of 8



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

Checklist for Stormwater Report

Checklist (continued) - o

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

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

(] Limited Project

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

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

L1 Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

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

1 Redevelopment portion of mix of new and redevelopment.

O

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

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

and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

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

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

Narrative;

Construction Period Operation and Maintenance Plan:

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Pian;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

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

8-12-08 swcheck.doc « 04/01/08 Stormwater Report Checklist « Page 7 of 8



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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

X] Name of the stormwater management system owners;

Party responsible for operation and maintenance;

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

Description and delineation of public safety features;

O 00X X K

Estimated operation and maintenance budget; and

X Operation and Maintenance Log Form.

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

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

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

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

(] An lliicit Discharge Compliance Statement is attached,

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

8-12-08 swcheck.doc « 04/01/08 Stormwater Report Checklist - Page 8 of 8



English Common, Topsfield, MA
Stormwater Management Report
August 12, 2008

Stormwater Management Analysis and Calculations

Stormwater Management Standards

Standard #1

No new untreated stormwater discharges are directed to wetlands or other resource areas on
site.

Standard #2

The stormwater management system was designed so that post development runoff does not
exceed pre development runoff rates. Attached are the pre and post development HydroCAD

analysis for English Commons. The table below is a summary of discharges at each design
point.

Storm Pre Post Pre Post Pre 9L | NO Pre Post

Event 8L 25L 7L 26L POST 10L 27L

10-year | 28.42 | 24.69 41.44 39.87 0.95 0.0 22.17 22.25

25-year | 39.57 | 33.82 56.71 54.15 1.27 0.0 30.60 29.79

100-year | 54.86 | 46.23 77.56 73.47 1.71 0.0 42.10 39.90
Standard #3

Loss of annual recharge. The soil types on this property consists of soil group C. Biofiltration
areas are designed to handle the one inch storm event, which is more than adequate to meet
this standard. The HydroCAD analysis for the one inch storm event is included in this
package.

Standard #4

TSS removal calculations are attached for the wetland at SW site. The wetland at Lot 80 and
the wetland at Abuzahra do not have additional development other than rooftop runoff.

Standard #5
There are no land uses with higher potential pollutant loads. This standard does not apply.

Standard #6

This area is not within a Zone II. There are no discharges to Outstanding Resource waters.
This standard does not apply.

Stormwater Report
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Standard #7
This is not a redevelopment project. This standard does not apply.

Standard #8.

Construction Period Pollution Prevention and
Erosion and Sedimentation Control

All utilities, driveways and dwellings will be constructed as a single phase project. The limit of
work and erosion control will be installed prior to construction. Any stormwater generated
during construction activities will be directed to a sediment trap or equal prior to discharge to on
site resource areas. Catch basins will be retrofit with sediment sacks until the site is stabilized.

English Commons LLC will be the party responsible for the erosion control maintenance during

construction. Pollution control measures are to include silt fence/hay bales, sediment traps, and
catch basin silt sacks.

Erosion and Sedimentation Control Plan drawings will be provided prior to construction that will
include the following:

Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

0O OO O O 0 O 0

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

Stormwater Report



English Common, T opsfield, MA
Stormwater Management Report
August 12, 2008

Standard 9. Operation and Maintenance Plan

The stormwater management system owners are English Common LLC, 460 Boston Street, Suite

5, Topsfield, MA. They will be responsible for the operation and maintenance of the stormwater
management system, once installed.

Operation and Maintenance Plan

Vegetated Swales / Drainage Channel
Vegetation in the swales will be inspected once a month for 6 months after construction and then
every 6 months thereafter to ensure adequate vegetation and to check for erosion. Dead

vegetation will be replaced and any erosion will be repaired as necessary. Re-seeding of the
swale will occur as necessary.

The swales shall be mowed as necessary to maintain a grass height of 3-6 inches. Sediment and
debris will be removed manually as needed, at least once per year.

Bio-retention areas
Maintenance of the bio-retention areas will include inspection and the removal of trash and
debris monthly. Landscape maintenance (mowing/weeding) will occur as needed up to 12 times

per year. Mulching, fertilizing, pruning and the removal of dead vegetation will occur annually
in the spring.

Deep sump Catch Basins

Catch basins will be inspected quarterly and cleaned whenever the sediment depth reaches 24
inches below the invert of the outlet pipe.

Sediment Forebay

Sediment forebays will be inspected monthly and sediment removed when the sediment depth is
within 12 inches of the weir invert elevation.

Wet Pond

While the pond on this property does not follow the strict definition of a wet pond, it will be
maintained as such after construction. The pond will be inspected and the upper banks mowed at
least twice per year, or as needed. Sediment accumulation, if any, will be removed at least once
every 10 years. The sediment forebay will be maintained as noted above.

Stormwater Report



English Common, T opsfield, MA
Stormwater Management Report
August 12, 2008

Operation and Maintenance Log Form
English Commons

12 Boston Street, Topsfield, Massachusetts

MONTHLY
Vegetated Swales Date
Completed
Inspect vegetated swales for erosion and adequate vegetation.
Repair any depressions or channels by re-seeding.
Mow swales as necessary to maintain a grass height between 3-6 inches.
Bio-Retention Areas 1,2 and 3 Date
Completed
Inspect vegetation surrounding area for erosion and sediment build up.
Check for channels in soil where water may have formed a path.
Remove trash and debris as needed.
Repair any depressions or channels by re-seeding.
Sediment Forebay Date
Completed
[nspect vegetation surrounding forebay for erosion and sediment build up.
Check for channels in soil where water may have formed a path.
Remove sediment when depth is within 12 inches of outlet weir.
Repair any depressions or channels by re-seeding.
QUARTERLY
Deep Sump Catch Basins Date
Completed
Inspect storm drains for sediment.
Hire a Vacuum Service to remove the sediment when the depth reaches
24 inches below outlet invert.
SEMI-ANNUALLY
Date
Wet Pond Completed

Bank should be mowed at least once per year. Grass should not be cut
shorter than four (4) inches.

Mow, prune, weed and execute pest control if required.

Reseed as necessary to maintain vegetation.

Remove accumulated trash and debris manually.

Remove sediment at least once every 10 years.

Stormwater Report
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Standard 10. Hlicit Discharge Compliance Statement

An Illicit Discharge Compliance Statement will be prepared and signed by the owner prior to
construction.

Stormwater Report
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Wetland along map 80

lot 13 @

Pre Sub 2

]

Wetland on site S
corner @
@ Pre Sub 1

Pre Sub 3

Wetland along Abuzahra
Lot

/o (s)

Existing Farm Pond Pre Sub 4

&

Pre Sub 5

Route 1

Reach d Drainage Diagram for C-484.02 Predevelopment
Prepared by {enter your company name here} 8/12/2008
HydroCAD® 7.10 s/n 001754 © 2005 HydroCAD Software Solutions LLC




C-484.02 Predevelopment Type Il 24-hr 10 Year Rainfall=4.55"

Prepared by {enter your company name here} Page 2
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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
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre Sub 1 Runoff Area=595,970 sf Runoff Depth>1.63"
Flow Length=891' Tc=12.7 min CN=71 Runoff=22.17 cfs 1.864 af

Subcatchment 2S: Pre Sub 2 Runoff Area=795,879 sf Runoff Depth>1.56"
Flow Length=1,013' Tc=12.4 min CN=70 Runoff=28.42 cfs 2.382 af

Subcatchment 3S: Pre Sub 3 Runoff Area=1,501,494 sf Runoff Depth>1.69"
Flow Length=1,862" Tc=30.1 min CN=72 Runoff=41.44 cfs 4.866 af

Subcatchment 4S: Pre Sub 4 Runoff Area=74,946 sf Runoff Depth>1.71"
Flow Length=397" Tc=5.1 min CN=72 Runoff=3.69 cfs 0.245 af

Subcatchment 5S: Pre Sub 5 Runoff Area=16,165 sf Runoff Depth>1.86"
Flow Length=182" Tc=2.9 min CN=74 Runoff=0.95 cfs 0.058 af

Pond 5P: Existing Farm Pond Peak Elev=116.52' Storage=10,680 cf Inflow=3.69 cfs 0.245 af
12.00' x 1.50' x 934.0' Culvert Outflow=0.00 cfs 0.000 af

Link 7L: Wetland on site SW corner Inflow=41.44 cfs 4.866 af
Primary=41.44 cfs 4.866 af

Link 8L: Wetland along map 80 lot 13 Inflow=28.42 cfs 2.382 af
Primary=28.42 cfs 2.382 af

Link 9L: Route 1 Inflow=0.95 cfs 0.058 af
Primary=0.95 cfs 0.058 af

Link 10L: Wetland along Abuzahra Lot Inflow=22.17 cfs 1.864 af
Primary=22.17 cfs 1.864 af

Total Runoff Area = 68.514 ac Runoff Volume = 9.414 af Average Runoff Depth = 1.65"
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Subcatchment 1S: Pre Sub 1

Runoff = 2217 cfs @ 12.19 hrs, Volume= 1.864 af, Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Year Rainfall=4.55"

Area (sf) CN Description

444,068 71 Meadow, non-grazed, HSG C
28,660 78 Meadow, non-grazed, HSG D

100,342 70 Woods, Good, HSG C
22,900 77 Woods, Good, HSG D

595,970 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
12.7 891 0.0550 1.2 Shallow Concentrated Flow, Flow over Pre Sub 1 to intermittent
Woodland Kv= 5.0 fps

Subcatchment 1S: Pre Sub 1

Hydrograph

j::::::ﬁ::::i:::::i::::i:::******‘****j::::::;::::1::::::::::1::::::;::::1 (=R

[ Typelil 24-hr 10 Year
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fef || FlowLlength=891" |
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Subcatchment 2S: Pre Sub 2

Runoff = 28.42 cfs @ 12.18 hrs, Volume= 2.382 af, Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Year Rainfall=4.55"

Area (sf) CN Description

458,400 70 Woods, Good, HSG C
337,479 71 Meadow, non-grazed, HSG C

795,879 70 Weighted Average

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

124 1,013 0.0744 1.4 Shallow Concentrated Flow, Flow over Pre Sub 2 to adjacent sit
Woodland Kv= 5.0 fps

Subcatchment 2S: Pre Sub 2

S mm ==
< 1 Type Il 24-hr 10 Year -
» | Rainfall=4.55" |
5% ~ Runoff Area=795,879 sf |
sl | Runoff Volume=2.382 af
5 IR A ~ Runoff Depth>1.56"
ot I N | Flow Length=1,013"
of -\ Tc=124min
4/ \ CN=70

Time (hours)



C-484.02 Predevelopment

Prepared by {enter your company name here}
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Type lll 24-hr 10 Year Rainfall=4.55"

Page 5
8/12/2008

Runoff

41.44 cfs @ 12.44 hrs, Volume=

Subcatchment 3S: Pre Sub 3

4.866 af, Depth> 1.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Year Rainfall=4.55"

Area (sf) CN Description
673,552 70 Woods, Good, HSG C
152,853 77 Woods, Good, HSG D
648,828 71 Meadow, non-grazed, HSG C
13,565 98 buildings
12,696 98 driveways
1,501,494 72 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
30.1 1,862 0.0426 1.0 Shallow Concentrated Flow, Flow over Pre Sub 3 to wetland
Woodland Kv=5.0 fps
Subcatchment 3S: Pre Sub 3
Hydrograph
e D T T T T T T T DR
44‘; ***** e e 1T—— -7 e e e e e e - f-f
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Subcatchment 4S: Pre Sub 4

Runoff = 3.69cfs@ 12.08 hrs, Volume= 0.245 af, Depth> 1.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Year Rainfall=4.55"

Area (sf) CN Description
70,724 71 Meadow, non-grazed, HSG C
2,415 98 Driveway
1,807 72 Woods/grass comb., Good, HSG C

74,946 72  Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 397 0.0340 1.3 Shallow Concentrated Flow, low over Pre Sub 4 to existing pon
Short Grass Pasture Kv= 7.0 fps

Subcatchment 4S: Pre Sub 4
Hydrograph

Ramfalltdt 55,", )

,,,,,,, e

RUnoff Area-r74 946 sf

Flow (cfs)

Flow Length 397'
TC 5.1 mm

|
|
|
|
|
|
|
:
9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 5S: Pre Sub 5

Runoff = 0.95cfs @ 12.05 hrs, Volume= 0.058 af, Depth> 1.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Year Rainfall=4.55"

Area (sf) CN Description
10,878 71 Meadow, non-grazed, HSG C
1,523 98 Driveways
3,764 72 Woods/grass comb., Good, HSG C

16,165 74 Weighted Average

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

2.9 182 0.0220 1.0 Shallow Concentrated Flow, Flow over Pre Sub 5 to Route 1
Short Grass Pasture Kv= 7.0 fps

Subcatchment 5S: Pre Sub 5

Hydrograph
{f mm

- | ~ Type lll 24-hr 10 Year
o “ | } } Ramfalla-4 55" |
- Runoff Area=16,165 sf |

o . Runoff Volume 0058 af |

: I | Runoff Depth>1.86" |

) D \  FlowLength= 182' |
N \ Te=29min
N o on=ma

Time (hours)
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Pond 5P: Existing Farm Pond

Inflow Area = 1.721 ac, Inflow Depth > 1.71" for 10 Year event

Inflow = 3.69cfs@ 12.08 hrs, Volume= 0.245 af

Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev=116.52' @ 20.00 hrs Surf.Area= 9,133 sf Storage= 10,680 cf
Flood Elev= 117.50' Surf.Area= 11,218 sf Storage= 20,653 cf

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

Volume Invert Avail.Storage Storage Description
#1 115.00' 26,546 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
115.00 4,484 332.0 0 0 4,484
116.00 8,120 394.9 6,213 6,213 8,141
118.00 12,361 461.6 20,333 26,546 12,767
Device Routing Invert Outlet Devices

#1  Primary 117.00" 12.00' W x 1.50'H x 934.0' long Culvert Ke=0.010
Outlet Invert= 68.00' S=0.0525"/" Cc=0.900
n= 0.030 Earth, grassed & winding

o

rimary OutFlow Max=0.00 cfs @ 5.00 hrs HW=115.00' (Free Discharge)
1=Culvert ( Controls 0.00 cfs)

’
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Type 1l 24-hr 10 Year Rainfall
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C-484.02 Predevelopment

Pond 5P: Existing Farm Pond

Hydrograph

= Primary

= Inflow

(sy0) mol4

Time (hours)
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C-484.02 Predevelopment

Page 10
8/12/2008
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Link 7L: Wetland on site SW corner

for 10 Year event

36.190 ac, Inflow Depth > 1.61"

Inflow Area
Inflow

4.866 af

41.44 cfs @ 12.44 hrs, Volume

0.0 min

0%, Lag

= 4.866 af, Atten

41.44 cfs @ 12.44 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 7L: Wetland on site SW corner

Hydrograph

= Primary

= Inflow

14 15 16 17 18 19 20

13

12
Time (hours)
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Prepared by {enter your company name here}

Link 8L: Wetland along map 80 lot 13

for 10 Year event

18.271 ac, Inflow Depth > 1.56"
28.42 cfs @ 12.18 hrs, Volume

Inflow Area
Inflow

2.382 af

= 0.0 min

0%, Lag

= 2.382 af, Atten

28.42 cfs @ 12.18 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 8L: Wetland along map 80 lot 13

Hydrograph

= Primary

= Inflow

19
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14 15 16 17

13

12
Time (hours)
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0.0 min

0%, Lag

Type 1l 24-hr 10 Year Rainfall

0.058 af, Atten

for 10 Year event
0.058 af

Link 9L: Route 1

Link 9L: Route 1

5.00-20.00 hrs, dt= 0.05 hrs
Hydrograph

0.371 ac, Inflow Depth > 1.86"
0.95cfs@ 12.05 hrs, Volume
0.95cfs @ 12.05 hrs, Volume

Inflow, Time Span

C-484.02 Predevelopment
Prepared by {enter your company name here}
HydroCAD® 7.10 s/n 001754 © 2005 HydroCAD Software Solutions LLC

Inflow Area
Primary outflow

Inflow
Primary

= Inflow
= Primary

Area=0.3

ow

INfl

(sy0) mol4

Time (hours)
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Link 10L: Wetland along Abuzahra Lot

for 10 Year event

13.682 ac, Inflow Depth > 1.63"
2217 cfs @ 12.19 hrs, Volume

Inflow Area
Inflow

1.864 af

0.0 min

0%, Lag

= 1.864 af, Atten

2217 cfs @ 12.19 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 10L: Wetland along Abuzahra Lot

Hydrograph

= Primary

= Inflow
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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
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre Sub 1 Runoff Area=595,970 sf Runoff Depth>2.23"
Flow Length=891' Tc=12.7 min CN=71 Runoff=30.60 cfs 2.548 af

Subcatchment 2S: Pre Sub 2 Runoff Area=795,879 sf Runoff Depth>2.15"
Flow Length=1,013' Tc=12.4 min CN=70 Runoff=39.57 cfs 3.278 af

Subcatchment 3S: Pre Sub 3 Runoff Area=1,501,494 sf Runoff Depth>2.30"
Flow Length=1,862" Tc=30.1 min CN=72 Runoff=56.71 cfs 6.615 af

Subcatchment 4S: Pre Sub 4 Runoff Area=74,946 sf Runoff Depth>2.32"
Flow Length=397" Tc=5.1 min CN=72 Runoff=5.04 cfs 0.333 af

Subcatchment 5S: Pre Sub 5 Runoff Area=16,165 sf Runoff Depth>2.50"
Flow Length=182" Tc=2.9 min CN=74 Runoff=1.27 cfs 0.077 af

Pond 5P: Existing Farm Pond Peak Elev=116.92"' Storage=14,512 cf Inflow=5.04 cfs 0.333 af
12.00' x 1.50' x 934.0' Culvert Outflow=0.00 cfs 0.000 af

Link 7L: Wetland on site SW corner Inflow=56.71 cfs 6.615 af
Primary=56.71 cfs 6.615 af

Link 8L: Wetland along map 80 lot 13 Inflow=39.57 cfs 3.278 af
Primary=39.57 cfs 3.278 af

Link 9L: Route 1 Inflow=1.27 cfs 0.077 af
Primary=1.27 cfs 0.077 af

Link 10L: Wetland along Abuzahra Lot Inflow=30.60 cfs 2.548 af
Primary=30.60 cfs 2.548 af

Total Runoff Area = 68.514 ac Runoff Volume = 12.852 af Average Runoff Depth = 2.25"
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Subcatchment 1S: Pre Sub 1

Runoff = 30.60cfs @ 12.18 hrs, Volume= 2.548 af, Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 Year Rainfall=5.40"

Area (sf) CN Description

444,068 71 Meadow, non-grazed, HSG C
28,660 78 Meadow, non-grazed, HSG D

100,342 70 Woods, Good, HSG C
22,900 77 Woods, Good, HSG D

595,970 71 Weighted Average

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

12.7 891 0.0550 1.2 Shallow Concentrated Flow, Flow over Pre Sub 1 to intermittent
Woodland Kv= 5.0 fps

Subcatchment 1S: Pre Sub 1

Hydrograph
e e
z::g:::i::I::::I:[::i:: :::[ ::i::T}Zhﬁéf[[IfiéifhirféS:Yfééﬂ
264 ey R I\ Rainfall=5.40"
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Subcatchment 2S: Pre Sub 2

Runoff = 3957 cfs @ 12.18 hrs, Volume= 3.278 af, Depth> 2.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 Year Rainfall=5.40"

Area (sf) CN Description

458,400 70 Woods, Good, HSG C
337,479 71 Meadow, non-grazed, HSG C

795,879 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
124 1,013 0.0744 1.4 Shallow Concentrated Flow, Flow over Pre Sub 2 to adjacent sit
Woodland Kv= 5.0 fps

Subcatchment 2S: Pre Sub 2

Hydrograph
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Subcatchment 3S: Pre Sub 3

Runoff = 56.71 cfs @ 12.43 hrs, Volume= 6.615 af, Depth> 2.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 Year Rainfall=5.40"

Area (sf) CN Description
673,552 70 Woods, Good, HSG C
152,853 77 Woods, Good, HSG D
648,828 71 Meadow, non-grazed, HSG C
13,565 98 buildings
12,696 98 driveways

1,501,494 72 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
30.1 1,862 0.0426 1.0 Shallow Concentrated Flow, Flow over Pre Sub 3 to wetland
Woodland Kv=5.0 fps

Subcatchment 3S: Pre Sub 3

Flow (cfs)

Time (hours)
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Subcatchment 4S: Pre Sub 4

Runoff = 5.04cfs @ 12.08 hrs, Volume= 0.333 af, Depth> 2.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 Year Rainfall=5.40"

Area (sf) CN Description

70,724 71 Meadow, non-grazed, HSG C
2,415 98 Driveway
1,807 72 Woods/grass comb., Good, HSG C

74,946 72  Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 397 0.0340 1.3 Shallow Concentrated Flow, low over Pre Sub 4 to existing pon
Short Grass Pasture Kv= 7.0 fps

Subcatchment 4S: Pre Sub 4
Hydrograph
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Subcatchment 5S: Pre Sub 5

Runoff = 1.27 cfs @ 12.05 hrs, Volume= 0.077 af, Depth> 2.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 Year Rainfall=5.40"

Area (sf) CN Description
10,878 71 Meadow, non-grazed, HSG C
1,523 98 Driveways
3,764 72 Woods/grass comb., Good, HSG C

16,165 74 Weighted Average

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

2.9 182 0.0220 1.0 Shallow Concentrated Flow, Flow over Pre Sub 5 to Route 1
Short Grass Pasture Kv= 7.0 fps

Subcatchment 5S: Pre Sub 5

Hydrograph

o EE
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Pond 5P: Existing Farm Pond

Inflow Area = 1.721 ac, Inflow Depth > 2.32" for 25 Year event

Inflow = 5.04cfs @ 12.08 hrs, Volume= 0.333 af

Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev=116.92' @ 20.00 hrs Surf.Area= 9,960 sf Storage= 14,512 cf
Flood Elev= 117.50' Surf.Area= 11,218 sf Storage= 20,653 cf

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

Volume Invert Avail.Storage Storage Description
#1 115.00' 26,546 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
115.00 4,484 332.0 0 0 4,484
116.00 8,120 394.9 6,213 6,213 8,141
118.00 12,361 461.6 20,333 26,546 12,767
Device Routing Invert Outlet Devices

#1  Primary 117.00" 12.00' W x 1.50'H x 934.0' long Culvert Ke=0.010
Outlet Invert= 68.00' S=0.0525"/" Cc=0.900
n= 0.030 Earth, grassed & winding

o

rimary OutFlow Max=0.00 cfs @ 5.00 hrs HW=115.00' (Free Discharge)
1=Culvert ( Controls 0.00 cfs)

’
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0.0 min

0%, Lag

Type Il 24-hr 25 Year Rainfall

6.615 af, Atten

for 25 Year event
6.615 af

5.00-20.00 hrs, dt= 0.05 hrs
Hydrograph

Link 7L: Wetland on site SW corner

Link 7L: Wetland on site SW corner

36.190 ac, Inflow Depth > 2.19"
56.71cfs @ 12.43 hrs, Volume
56.71 cfs @ 12.43 hrs, Volume

Inflow, Time Span

C-484.02 Predevelopment
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Inflow Area
Primary outflow

Inflow
Primary

= Primary

= Inflow
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0.0 min

0%, Lag

Type Il 24-hr 25 Year Rainfall

3.278 af, Atten

for 25 Year event
3.278 af

5.00-20.00 hrs, dt= 0.05 hrs
Hydrograph

Link 8L: Wetland along map 80 lot 13

Link 8L: Wetland along map 80 lot 13

18.271 ac, Inflow Depth > 2.15"
39.57cfs @ 12.18 hrs, Volume
3957 cfs @ 12.18 hrs, Volume

Inflow, Time Span

C-484.02 Predevelopment
Prepared by {enter your company name here}
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Link 9L: Route 1

for 25 Year event

0.371 ac, Inflow Depth > 2.50"
1.27cfs @ 12.05 hrs, Volume
1.27 cfs @ 12.05 hrs, Volume

Inflow Area
Inflow

0.077 af

0.0 min

0%, Lag

0.077 af, Atten

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 9L: Route 1

Hydrograph

= Inflow
= Primary

(sy0) mol4

Time (hours)
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Link 10L: Wetland along Abuzahra Lot

for 25 Year event

13.682 ac, Inflow Depth > 2.23"
30.60cfs @ 12.18 hrs, Volume

Inflow Area
Inflow

2.548 af

0.0 min

0%, Lag

= 2.548 af, Atten

30.60cfs @ 12.18 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 10L: Wetland along Abuzahra Lot

Hydrograph

= Primary

= Inflow

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
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre Sub 1 Runoff Area=595,970 sf Runoff Depth>3.07"
Flow Length=891' Tc=12.7 min CN=71 Runoff=42.10 cfs 3.495 af

Subcatchment 2S: Pre Sub 2 Runoff Area=795,879 sf Runoff Depth>2.97"
Flow Length=1,013' Tc=12.4 min CN=70 Runoff=54.86 cfs 4.522 af

Subcatchment 3S: Pre Sub 3 Runoff Area=1,501,494 sf Runoff Depth>3.14"
Flow Length=1,862" Tc=30.1 min CN=72 Runoff=77.56 cfs 9.028 af

Subcatchment 4S: Pre Sub 4 Runoff Area=74,946 sf Runoff Depth>3.17"
Flow Length=397" Tc=5.1 min CN=72 Runoff=6.86 cfs 0.455 af

Subcatchment 5S: Pre Sub 5 Runoff Area=16,165 sf Runoff Depth>3.37"
Flow Length=182" Tc=2.9 min CN=74 Runoff=1.71 cfs 0.104 af

Pond 5P: Existing Farm Pond Peak Elev=117.04' Storage=15,684 cf Inflow=6.86 cfs 0.455 af
12.00' x 1.50' x 934.0' Culvert Outflow=0.35 cfs 0.099 af

Link 7L: Wetland on site SW corner Inflow=77.56 cfs 9.127 af
Primary=77.56 cfs 9.127 af

Link 8L: Wetland along map 80 lot 13 Inflow=54.86 cfs 4.522 af
Primary=54.86 cfs 4.522 af

Link 9L: Route 1 Inflow=1.71 cfs 0.104 af
Primary=1.71 cfs 0.104 af

Link 10L: Wetland along Abuzahra Lot Inflow=42.10 cfs 3.495 af
Primary=42.10 cfs 3.495 af

Total Runoff Area = 68.514 ac Runoff Volume = 17.603 af Average Runoff Depth = 3.08"
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Subcatchment 1S: Pre Sub 1

Runoff = 42.10cfs @ 12.18 hrs, Volume= 3.495 af, Depth> 3.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=6.50"

Area (sf) CN Description

444,068 71 Meadow, non-grazed, HSG C
28,660 78 Meadow, non-grazed, HSG D

100,342 70 Woods, Good, HSG C
22,900 77 Woods, Good, HSG D

595,970 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
12.7 891 0.0550 1.2 Shallow Concentrated Flow, Flow over Pre Sub 1 to intermittent
Woodland Kv= 5.0 fps

Subcatchment 1S: Pre Sub 1

Hydrograph
Wl Em=m |
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Subcatchment 2S: Pre Sub 2

Runoff = 5486 cfs @ 12.18 hrs, Volume= 4522 af, Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=6.50"

Area (sf) CN Description

458,400 70 Woods, Good, HSG C
337,479 71 Meadow, non-grazed, HSG C

795,879 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
124 1,013 0.0744 1.4 Shallow Concentrated Flow, Flow over Pre Sub 2 to adjacent sit
Woodland Kv= 5.0 fps

Subcatchment 2S: Pre Sub 2

Hydrograph

Jd o ==
J | Typem24-hr100vear
s | Rainfal=650"
o || Runoff Area=795,879 sf -
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Subcatchment 3S: Pre Sub 3

Runoff = 7756 cfs @ 12.42 hrs, Volume= 9.028 af, Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=6.50"

Area (sf) CN Description
673,552 70 Woods, Good, HSG C
152,853 77 Woods, Good, HSG D
648,828 71 Meadow, non-grazed, HSG C
13,565 98 buildings
12,696 98 driveways

1,501,494 72 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
30.1 1,862 0.0426 1.0 Shallow Concentrated Flow, Flow over Pre Sub 3 to wetland
Woodland Kv=5.0 fps

Subcatchment 3S: Pre Sub 3
Hydrograph

B N - Type Il 24-hr 100 Year

T — 1\ ~ Rainfall=6.50" |
o | | Runoff Area=1,501,494 sf |
Sl | | Runoff Volume=9.028 af |
sl Runoff Depth>3.14"
= | Flow Length=1,862" |
of - Tc=30.1min |
= |\ cN=r2
54 - - - ————t - e —

Time (hours)
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Subcatchment 4S: Pre Sub 4

Runoff = 6.86 cfs @ 12.08 hrs, Volume= 0.455 af, Depth> 3.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=6.50"

Area (sf) CN Description

70,724 71 Meadow, non-grazed, HSG C
2,415 98 Driveway
1,807 72 Woods/grass comb., Good, HSG C

74,946 72  Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 397 0.0340 1.3 Shallow Concentrated Flow, low over Pre Sub 4 to existing pon
Short Grass Pasture Kv= 7.0 fps

Subcatchment 4S: Pre Sub 4
Hydrograph

Flow (cfs)

Time (hours)
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Subcatchment 5S: Pre Sub 5

Runoff = 1.71cfs @ 12.05 hrs, Volume= 0.104 af, Depth> 3.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=6.50"

Area (sf) CN Description
10,878 71 Meadow, non-grazed, HSG C
1,523 98 Driveways
3,764 72 Woods/grass comb., Good, HSG C

16,165 74 Weighted Average

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

2.9 182 0.0220 1.0 Shallow Concentrated Flow, Flow over Pre Sub 5 to Route 1
Short Grass Pasture Kv= 7.0 fps

Subcatchment 5S: Pre Sub 5

Hydrograph
[L7ick] S

|

Type Ill 24-hr 100 Year |
} } Ramfalla-6 50" |
Runoff Area=16,165 sf

Runoff Volume 0. 104 af |

s | Runoff Depth>3.37" |
) 3 L |\ Flow Length=182"
| - ' Te=29min
| - o onera

Time (hours)
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Pond 5P: Existing Farm Pond

Inflow Area = 1.721 ac, Inflow Depth > 3.17" for 100 Year event

Inflow = 6.86 cfs @ 12.08 hrs, Volume= 0.455 af

Outflow = 0.35cfs @ 14.95 hrs, Volume= 0.099 af, Atten=95%, Lag=172.4 min
Primary = 0.35cfs @ 14.95 hrs, Volume= 0.099 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev=117.04' @ 14.95 hrs Surf.Area= 10,206 sf Storage= 15,684 cf
Flood Elev= 117.50' Surf.Area= 11,218 sf Storage= 20,653 cf

Plug-Flow detention time= 316.4 min calculated for 0.099 af (22% of inflow)
Center-of-Mass det. time= 209.9 min ( 1,002.6 - 792.8)

Volume Invert Avail.Storage Storage Description
#1 115.00' 26,546 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
115.00 4,484 332.0 0 0 4,484
116.00 8,120 394.9 6,213 6,213 8,141
118.00 12,361 461.6 20,333 26,546 12,767
Device Routing Invert Outlet Devices

#1  Primary 117.00" 12.00' W x 1.50'H x 934.0' long Culvert Ke=0.010
Outlet Invert= 68.00' S=0.0525"/" Cc=0.900
n= 0.030 Earth, grassed & winding

o

rimary OutFlow Max=0.33 cfs @ 14.95 hrs HW=117.04' (Free Discharge)
1=Culvert (Barrel Controls 0.33 cfs @ 1.0 fps)

’
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Pond 5P: Existing Farm Pond
Hydrograph

(sy0) mol4
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Link 7L: Wetland on site SW corner

for 100 Year event

36.190 ac, Inflow Depth > 3.03"
7756 cfs @ 12.42 hrs, Volume

Inflow Area
Inflow

9.127 af

0.0 min

0%, Lag

= 9.127 af, Atten

7756 cfs @ 12.42 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 7L: Wetland on site SW corner

Hydrograph

= Primary

= Inflow
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Link 8L: Wetland along map 80 lot 13

for 100 Year event

18.271 ac, Inflow Depth > 2.97"
5486 cfs @ 12.18 hrs, Volume

Inflow Area
Inflow

4.522 af

= 0.0 min

0%, Lag

= 4,522 af, Atten

5486 cfs @ 12.18 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 8L: Wetland along map 80 lot 13

Hydrograph

= Inflow
= Primary

Time (hours)
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Link 9L: Route 1

for 100 Year event

0.371 ac, Inflow Depth > 3.37"
1.71cfs @ 12.05 hrs, Volume
1.71cfs @ 12.05 hrs, Volume

Inflow Area
Inflow

0.104 af

0.0 min

0%, Lag

0.104 af, Atten

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 9L: Route 1

Hydrograph

= Inflow
= Primary

(sy0) mol4

Time (hours)
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0.0 min

0%, Lag

Type Il 24-hr 100 Year Rainfall

3.495 af, Atten

for 100 Year event
3.495 af

5.00-20.00 hrs, dt=0.05 hrs

Link 10L: Wetland along Abuzahra Lot

Link 10L: Wetland along Abuzahra Lot

13.682 ac, Inflow Depth > 3.07"
42.10cfs @ 12.18 hrs, Volume
4210 cfs @ 12.18 hrs, Volume

Inflow, Time Span

C-484.02 Predevelopment
Prepared by {enter your company name here}
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Subcatchment 10: Postdevelopment 10

Runoff = 39.90cfs @ 12.17 hrs, Volume= 3.508 af, Depth> 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100 Year Rainfall=6.50"

Area (sf) CN Description
26,141 98 Buildings
22,900 77 Woods, Good, HSG D
28,660 80 >75% Grass cover, Good, HSG D
79,515 70 Woods, Good, HSG C
337,912 74  >75% Grass cover, Good, HSG C

495,128 75 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
12.6 890 0.0550 1.2 Shallow Concentrated Flow, Flow to wetland by Abuzahra Lot
Woodland Kv=5.0 fps

Subcatchment 10: Postdevelopment 10

Hydrograph
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Subcatchment 11: Postdevelopment 11

Runoff = 73.47 cfs @ 12.37 hrs, Volume= 8.652 af, Depth> 3.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100 Year Rainfall=6.50"

Area (sf) CN Description
15,155 98 Buildings
458,592 74 >75% Grass cover, Good, HSG C
152,853 77 Woods, Good, HSG D
658,192 70 Woods, Good, HSG C
11,549 98 Vernal pool

1,296,341 73  Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
26.2 1,350 0.0296 0.9 Shallow Concentrated Flow, Flow to wetland on lot
Woodland Kv=5.0 fps

Subcatchment 11: Postdevelopment 11

Hydrograph
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Reach CULVERT1: Culvert Unit 21

Inflow Area = 0.495 ac, Inflow Depth > 4.99" for 100 Year event
Inflow = 2.86cfs @ 12.08 hrs, Volume= 0.206 af
Outflow = 1.77 cfs @ 12.04 hrs, Volume= 0.206 af, Atten= 38%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.1 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.1 fps, Avg. Travel Time= 0.3 min

Peak Depth=0.50' @ 12.02 hrs

Capacity at bank full= 1.77 cfs

Inlet Invert= 157.50', Outlet Invert=157.00'

A factor of 2.00 has been applied to the supplied storage and discharge data
6.0" Diameter Pipe, n=0.010 PVC, smooth interior

Length=34.0' Slope=0.0147"'/"

Reach CULVERT1: Culvert Unit 21

Hydrograph
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Reach CULVERT2: Culvert Unit 22

Inflow Area
Inflow
Outflow

1.835 ac, Inflow Depth
10.27 cfs @ 12.08 hrs,
1.80cfs @ 11.69 hrs,

> 477"
Volume=
Volume=

for 100 Year event

0.730 af

0.729 af, Atten=82%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs/ 2
Max. Velocity= 5.1 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.1 fps, Avg. Travel Time= 0.2 min

Peak Depth=0.50' @ 11.70 hrs
Capacity at bank full= 1.77 cfs
Inlet Invert= 158.00", Outlet Invert= 157.50'

A factor of 2.00 has been applied to the supplied storage and discharge data
6.0" Diameter Pipe, n=0.010 PVC, smooth interior

Length=34.0' Slope=0.0147"'/"

Reach CULVERT2: Culvert Unit 22
Hydrograph
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Reach SWALE1: Swale

Inflow Area = 0.495 ac, Inflow Depth > 4.99" for 100 Year event
Inflow = 2.90cfs @ 12.07 hrs, Volume= 0.206 af
Outflow = 2.86cfs@ 12.08 hrs, Volume= 0.206 af, Atten=1%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs/ 2
Max. Velocity= 3.3 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 0.9 fps, Avg. Travel Time= 1.2 min

Peak Depth=0.26' @ 12.08 hrs

Capacity at bank full= 91.30 cfs

Inlet Invert= 160.00", Outlet Invert= 157.50'
2.50' x 1.50' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 11.50'
Length=68.0' Slope=0.0368"'/'

Reach SWALE1: Swale
Hydrograph
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Reach SWALE2: Swale

Inflow Area = 1.835 ac, Inflow Depth > 4.77" for 100 Year event
Inflow = 10.37 cfs @ 12.07 hrs, Volume= 0.730 af
Outflow = 10.27 cfs @ 12.08 hrs, Volume= 0.730 af, Atten=1%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs/ 2
Max. Velocity= 4.8 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 0.6 min

Peak Depth=0.52' @ 12.07 hrs

Capacity at bank full= 90.80 cfs

Inlet Invert= 160.00", Outlet Invert= 158.00'
2.50' x 1.50' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 11.50'
Length=55.0" Slope=0.0364"/"

Reach SWALE2: Swale

Hydrograph
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Reach SWALES3: Swale

Inflow Area = 1.835 ac, Inflow Depth > 4.77" for 100 Year event
Inflow = 1.80cfs @ 11.69 hrs, Volume= 0.729 af
Outflow = 1.77cfs @ 12.10 hrs, Volume= 0.729 af, Atten= 2%, Lag= 24.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs/ 2
Max. Velocity= 3.0 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 2.2 min

Peak Depth=0.19' @ 12.00 hrs

Capacity at bank full= 97.19 cfs

Inlet Invert= 157.50", Outlet Invert= 149.00'
2.50' x 1.50' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 11.50'
Length=204.0" Slope=0.0417'/"

Reach SWALES3: Swale
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Reach SWALE4: Swale

Inflow Area = 0.767 ac, Inflow Depth > 5.10" for 100 Year event
Inflow = 456 cfs@ 12.07 hrs, Volume= 0.326 af
Outflow = 448 cfs @ 12.09 hrs, Volume=

0.326 af, Atten=2%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs/ 2
Max. Velocity= 3.9 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.1 fps, Avg. Travel Time= 2.2 min

Peak Depth=0.33' @ 12.08 hrs

Capacity at bank full= 95.23 cfs

Inlet Invert= 156.00", Outlet Invert= 150.00'
2.50' x 1.50' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 11.50'
Length= 150.0' Slope= 0.0400 '/

Reach SWALE4: Swale

| Inflow Area=0.767 ac |
| Peak Depth=0.33'
| Max vel=39fps |
¢ | n=003
¢ | L=150.0
$=0.0400'1"
| Capacity=95.23 cfs
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Reach SWALES5: Swale

Inflow Area = 3.383 ac, Inflow Depth > 3.97" for 100 Year event
Inflow = 5.24 cfs @ 12.07 hrs, Volume= 1.119 af
Outflow = 5.09cfs @ 12.12 hrs, Volume= 1.118 af, Atten= 3%, Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.7 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 1.1 fps, Avg. Travel Time= 3.6 min

Peak Depth=0.48" @ 12.09 hrs

Capacity at bank full= 53.80 cfs

Inlet Invert= 148.00", Outlet Invert= 145.00'
2.50' x 1.50' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 11.50'
Length=235.0' Slope=0.0128"/"

Reach SWALES5: Swale
Hydrograph
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Reach SWALEG6: Swale

Inflow Area = 1.927 ac, Inflow Depth > 4.88" for 100 Year event
Inflow = 11.08 cfs @ 12.07 hrs, Volume= 0.784 af
Outflow = 10.07 cfs @ 12.16 hrs, Volume= 0.782 af, Atten=9%, Lag= 5.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs/ 2
Max. Velocity= 4.2 fps, Min. Travel Time= 3.1 min
Avg. Velocity = 1.3 fps, Avg. Travel Time= 10.0 min

Peak Depth=0.57" @ 12.11 hrs

Capacity at bank full= 75.76 cfs

Inlet Invert= 149.00", Outlet Invert= 129.00'
2.50' x 1.50' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 11.50'
Length=790.0" Slope=0.0253"'/"

Reach SWALE®G6: Swale

Hydrograph
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Reach SWALE7: Swale

Inflow Area = 6.962 ac, Inflow Depth > 4.60" for 100 Year event
Inflow = 2594 cfs @ 12.11 hrs, Volume= 2.671 af
Outflow = 21.34cfs @ 12.18 hrs, Volume= 2.668 af, Atten=18%, Lag= 4.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs/ 2
Max. Velocity= 5.0 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 6.5 min

Peak Depth=0.85" @ 12.14 hrs

Capacity at bank full= 72.04 cfs

Inlet Invert= 145.00", Outlet Invert= 129.00'
2.50' x 1.50' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 11.50'
Length=699.0' Slope=0.0229'/'

Reach SWALE7: Swale
Hydrograph
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Pond BIO1: Bioretention 1

Inflow Area = 2.330 ac, Inflow Depth > 4.81" for 100 Year event

Inflow = 354 cfs@ 12.12 hrs, Volume= 0.935 af

Outflow = 411 cfs@ 12.50 hrs, Volume= 1.020 af, Atten= 0%, Lag= 22.8 min
Primary = 3.89cfs@ 12.50 hrs, Volume= 0.757 af

Secondary = 0.22cfs @ 12.50 hrs, Volume= 0.264 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs / 4
Peak Elev=149.83' @ 12.50 hrs Surf.Area= 9,614 sf Storage= 13,630 cf
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 55.5 min ( 874.7 - 819.2)

Volume Invert Avail.Storage Storage Description
#1 143.00' 8,828 cf Custom Stage Data (Irregular)Listed below (Recalc)
22,070 cf Overall x 40.0% Voids
#2 148.00 4,802 cf Custom Stage Data (Irreqular)Listed below (Recalc)
13,630 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
143.00 4,414 376.0 0 0 4,414
145.00 4,414 376.0 8,828 8,828 5,166
146.00 4,414 376.0 4,414 13,242 5,542
148.00 4,414 376.0 8,828 22,070 6,294
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
148.00 4,414 376.0 0 0 4,414
149.00 5,200 407.0 4,802 4,802 6,385
Device Routing Invert Outlet Devices

#1  Primary 149.50" 8.0'long x 8.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64 2.64
2.65 2.65 2.66 2.66 2.68 2.70 2.74

#2  Secondary 0.00" 1.000 in/hr Exfiltration over Surface area

Primary OutFlow Max=3.88 cfs @ 12.50 hrs HW=149.83' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 3.88 cfs @ 1.4 fps)

econdary OutFlow Max=0.22 cfs @ 12.50 hrs HW=149.83' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.22 cfs)
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Pond BIO2: Bioremediation 2

Inflow Area = 4.151 ac, Inflow Depth > 4.18" for 100 Year event

Inflow = 9.46 cfs@ 12.10 hrs, Volume= 1.444 af

Outflow = 12.77 cfs @ 12.11 hrs, Volume= 1.826 af, Atten= 0%, Lag= 0.3 min
Primary = 12.62 cfs @ 12.11 hrs, Volume= 1.654 af

Secondary = 0.15cfs @ 12.10 hrs, Volume= 0.171 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=154.58' @ 12.11 hrs Surf.Area= 6,272 sf Storage= 8,866 cf
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 24.1 min ( 844.4 - 820.3)

Volume Invert Avail.Storage Storage Description
#1 137.00' 7,301 cf Custom Stage Data (Irregular)Listed below (Recalc)
18,252 cf Overall x 40.0% Voids
#2 143.50' 1,565 cf Custom Stage Data (Irreqgular)Listed below (Recalc)
8,866 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
137.00 2,808 262.0 0 0 2,808
139.50 2,808 262.0 7,020 7,020 3,463
142.00 2,808 262.0 7,020 14,040 4,118
143.50 2,808 262.0 4,212 18,252 4,511
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
143.50 2,808 262.0 0 0 2,808
144.00 3,464 293.0 1,565 1,565 4,184
Device Routing Invert Outlet Devices

#1  Device 2 144.00' 0.16' x 0.16' Horiz. Orifice/Grate X 6.00 columns
X 6 rows Limited to weir flow C= 0.600

#2  Primary 142.75" 12.0" x 25.0'long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 142.50" S=0.0100"/" Cc=0.900
n= 0.020 Corrugated PE, corrugated interior

#3  Secondary 0.00" 1.000 in/hr Exfiltration over Surface area

Primary OutFlow Max=11.19 cfs @ 12.11 hrs HW=154.09' (Free Discharge)
T o-culvert (Barrel Controls 11.19 cfs @ 14.3 fps)
1=COrifice/Grate (Passes 11.19 cfs of 14.10 cfs potential flow)

econdary OutFlow Max=0.15 cfs @ 12.10 hrs HW=154.24" (Free Discharge)
3=Exfiltration (Exfiltration Controls 0.15 cfs)
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Pond BIO3: Bioremediation 3

Inflow Area = 8.889 ac, Inflow Depth > 4.66" for 100 Year event

Inflow = 31.15cfs @ 12.18 hrs, Volume= 3.449 af

Outflow = 23.47 cfs @ 12.18 hrs, Volume= 0.956 af, Atten=25%, Lag= 0.0 min
Primary = 23.09cfs @ 12.18 hrs, Volume= 0.509 af

Secondary = 0.38cfs @ 12.10 hrs, Volume= 0.446 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs / 2
Peak Elev=168.34' @ 12.18 hrs Surf.Area= 16,360 sf Storage= 19,737 cf
Plug-Flow detention time= 163.4 min calculated for 0.956 af (28% of inflow)
Center-of-Mass det. time= 40.9 min ( 861.2 - 820.3)

Volume Invert Avail.Storage Storage Description
#1 124.00' 15,648 cf Custom Stage Data (Irregular)Listed below (Recalc)
39,120 cf Overall x 40.0% Voids
#2 129.00 4,089 cf Custom Stage Data (Irreqular)Listed below (Recalc)
19,737 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
124.00 7,824 465.0 0 0 7,824
129.00 7,824 465.0 39,120 39,120 10,149
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
129.00 7,824 465.0 0 0 7,824
129.50 8,536 486.0 4,089 4,089 9,431
Device Routing Invert Outlet Devices

#1  Device 2 129.50' 0.16' x 0.16' Horiz. Orifice/Grate X 9.00 columns
X 9 rows Limited to weir flow C= 0.600

#2  Primary 124.00' 18.0" x 420.0' long Culvert RCP, sqg.cut end projecting, Ke= 0.500
Outlet Invert= 115.75" S=0.0196 /' Cc=0.900
n= 0.015 Concrete sewer w/manholes & inlets

#3  Secondary 0.00" 1.000 in/hr Exfiltration over Surface area

Primary OutFlow Max=29.60 cfs @ 12.18 hrs HW=168.33' (Free Discharge)
L%iCulvert (Barrel Controls 29.60 cfs @ 16.7 fps)
1=Crifice/Grate (Passes 29.60 cfs of 62.22 cfs potential flow)

econdary OutFlow Max=0.38 cfs @ 12.10 hrs HW=168.16" (Free Discharge)
3=Exfiltration (Exfiltration Controls 0.38 cfs)
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Pond CB1: CB1

Inflow Area = 0.495 ac, Inflow Depth > 4.99" for 100 Year event

Inflow = 1.77cfs @ 12.04 hrs, Volume= 0.206 af

Outflow = 1.77 cfs @ 12.04 hrs, Volume= 0.206 af, Atten=0%, Lag= 0.0 min
Primary = 1.77cfs @ 12.04 hrs, Volume= 0.206 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs /3
Peak Elev= 155.65' @ 12.04 hrs

Flood Elev= 159.50'

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 792.2 - 792.2)

Device Routing Invert Outlet Devices
#1  Primary 155.00" 15.0" x 100.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 151.00" S=0.0400 '/ Cc=0.900
n= 0.020 Corrugated PE, corrugated interior

Primary OutFlow Max=1.77 cfs @ 12.04 hrs HW=155.65" (Free Discharge)
T a1=culvert (Inlet Controls 1.77 cfs @ 2.7 fps)

Pond CB1: CB1

Hydrograph
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Pond CB2: CB2

Inflow Area = 0.684 ac, Inflow Depth > 4.99" for 100 Year event

Inflow = 400cfs@ 12.07 hrs, Volume= 0.285 af

Outflow = 4.00cfs @ 12.07 hrs, Volume= 0.285 af, Atten=0%, Lag= 0.0 min
Primary = 400cfs@ 12.07 hrs, Volume= 0.285 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs/ 2
Peak Elev=118.23' @ 12.07 hrs

Flood Elev= 122.00'

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 790.5 - 790.5)

Device Routing Invert Outlet Devices
#1  Primary 117.00" 15.0" x 48.5'long Culvert RCP, sqg.cut end projecting, Ke= 0.500
Outlet Invert=116.75" S=0.0052 '/ Cc=0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=3.97 cfs @ 12.07 hrs HW=118.23" (Free Discharge)
T a1=culvert (Barrel Controls 3.97 cfs @ 4.1 fps)

Pond CB2: CB2

Hydrograph
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Pond CB3: CB3

Inflow Area = 2.245 ac, Inflow Depth > 4.76" for 100 Year event

Inflow = 12.65cfs @ 12.07 hrs, Volume= 0.891 af

Outflow = 12.65cfs @ 12.07 hrs, Volume= 0.891 af, Atten= 0%, Lag= 0.0 min
Primary = 12.65cfs @ 12.07 hrs, Volume= 0.891 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs/ 2
Peak Elev=118.30' @ 12.07 hrs

Flood Elev= 120.00'

Plug-Flow detention time= 0.0 min calculated for 0.891 af (100% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Device Routing Invert Outlet Devices
#1  Primary 116.00" 24.0" x 55.0'long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 115.75" S=0.0045"'/" Cc=0.900
n=0.020 Corrugated PE, corrugated interior

Primary OutFlow Max=12.56 cfs @ 12.07 hrs HW=118.29' (Free Discharge)
T a1=culvert (Barrel Controls 12.56 cfs @ 4.4 fps)

Pond CB3: CB3
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Pond POND: Farm Pond & forebay

Inflow Area = 13.101 ac, Inflow Depth > 1.91" for 100 Year event

Inflow = 36.84cfs@ 12.16 hrs, Volume= 2.086 af

Outflow = 0.18cfs @ 12.62 hrs, Volume= 0.001 af, Atten=100%, Lag=27.2 min
Primary = 0.18cfs @ 12.62 hrs, Volume= 0.001 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs/ 2
Peak Elev=117.27' @ 12.62 hrs Surf.Area= 15,069 sf Storage= 55,195 cf
Plug-Flow detention time= 438.1 min calculated for 0.001 af (0% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 112.00 55,195 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
112.00 7,110 399.0 0 0 7,110
114.00 10,397 551.0 17,403 17,403 18,640
116.00 13,286 586.0 23,624 41,027 22,005
117.00 15,069 601.0 14,168 55,195 23,541
Device Routing Invert Outlet Devices
#1  Primary 117.25" 135.0 deg x 13.0' long Sharp-Crested Vee/Trap Weir C= 2.48
0.50' Rise

Primary OutFlow Max=0.12 cfs @ 12.62 hrs HW=117.27" (Free Discharge)
L1:Sharp-Crested VeelTrap Weir (Weir Controls 0.12 cfs @ 0.4 fps)
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Pond POND: Farm Pond & forebay

Hydrograph
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0.0 min

0%, Lag

Type Il 24-hr 100 Year Rainfall

4.046 af, Atten

for 100 Year event
4.046 af

Link 25L: Wetland by Lot 80
0.00-24.00 hrs, dt=0.02 hrs
Hydrograph

Link 25L: Wetland by Lot 80

14.286 ac, Inflow Depth > 3.40"
46.23 cfs @ 12.17 hrs, Volume
46.23 cfs @ 12.17 hrs, Volume

Inflow, Time Span
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0.0 min

0%, Lag

Type Il 24-hr 100 Year Rainfall

8.653 af, Atten

for 100 Year event
8.653 af

0.00-24.00 hrs, dt=0.02 hrs

Link 26L: Wetland on site at SW side

Link 26L: Wetland on site at SW side

42.861 ac, Inflow Depth > 2.42"
73.47 cfs @ 12.37 hrs, Volume
73.47 cfs @ 12.37 hrs, Volume

Inflow, Time Span
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Inflow Area
Primary outflow

Inflow
Primary
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Link 27L: Wetland by Abuzahra Lot

for 100 Year event

Inflow Area
Inflow

11.367 ac, Inflow Depth > 3.70"
39.90cfs @ 12.17 hrs, Volume

3.508 af

0.0 min

0%, Lag

= 3.508 af, Atten

39.90cfs @ 12.17 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Primary outflow

Link 27L: Wetland by Abuzahra Lot
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