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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 checkdist 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

The Stormwater Report must include:
¢ The Stormwater Checkiist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals.” This Checklist
is to be used as the cover for the completed Stormwater Report.
Applicant/Project Name
Project Address
Name of Firm and Registered Professional Engineer that prepared the Report
Long-Term Pollution Prevention Plan required by Standards 4-6
Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 82
s 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 frain. Plans are
required to show existing and proposed conditions, identify all wetiand resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant L.oads (LUHPPL), and any areas on the site
where Infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

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

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

2 For some compiex projects, it may not be possible to include the Construction Perlod Erosion and Sedimentation Control Plan in
the Stormwater Report. In that svent, 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 commenging any land disturbance activily on the site.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer’s Certification

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

Registered Professional Engineer Block and Signature

Signature and Date

//W V4/25

Checklist

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

DX New development
[C] Redevelopment

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

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considersd. 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)

0o

Reduced Impervious Area (Redevelopment Only)

X

Minimizing disturbance to existing trees and shrubs

]

LID Site Design Credit Requested:

1 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)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

K O OO0000 O

Proprietary Stormwater Treatment and Infiltration Systems

Other (describe):

Standard 1: No New Untreated Discharges

No new untreated discharges

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

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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[J 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.

5| 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
Soil Analysis provided.
P Required Recharge Volume calculation 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 Simple Dynamic ] Dynamic Field!
PJ 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 infiliration BMP and calculations

are provided showing that the drainage area contributing runcff to the infiliration BMPs is sufficient to
generate the required recharge volume.

¢

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

O

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

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

] Solid Waste Landfill pursuant to 310 CMR 19.000

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

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

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

180% TSS removal Is required prior to discharge to Infiltration BMP if Dynamic Field method is used.
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Massachusetts Department of Environmental Protection
K 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
analysls 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 personne! involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an i
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:

* % & & 0 F & & 9 & & €& & © 3

’I‘ & @&

X

P is within the Zone Il or Interim Wellhead Protection Area

7] is near or to other critical areas

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

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

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

X [
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Massachusetts Department of Environmental Protection
v\% Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

The 12" or 1” Water Quality Volume or

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

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

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

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

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

L1
[ ] 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 {o rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

O

All exposure has been eliminated.

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

[

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

Standard 6: Critical Areas

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

Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Depariment of Environmental Protection
}X\ Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

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

[] Limited Project

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

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

with a discharge to a critical area

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

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

[[] Redevelopment portion of mix of new and redevelopment.

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

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

il

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

A Construction Period Pollution Prevention and Erosion and Sedimentation Controt Pian must include the
following information:

Narrative;

Construction Pericd Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Ingpection and Maintenance Log Form.

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

Checklist for Stormwater Report

Checklist (continued)

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

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

[C] 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.

B 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

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

[] 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 oOoo0ood™

Estimated operation and maintenance budget; and

[l Operation and Maintenance Log Form.

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

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

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

Standard 10: Prohibition of lllicit Discharges
The Lang-Term Pollution Prevention Plan includes measures to prevent ilicit discharges;

[] An lllicit Discharge Compliance Statement is attached;

NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Stormwater Report
for
Proposed Buildings for
115 Northeast Cutoff Realty Trust
369 Holden Street
Shrewsbury, Massachusetts
September 5, 2023

Project Description:

The 14.6-acre site is located on the easterly side of Northeast Cutoff in Worcester, and the westerly
side of Holden Street in Shrewsbury, approximately 500 feet north of the intersection with Route 70.
In its existing condition, a portion of the site nearest the roads consists of weedy invasive plants, with
some grass and emergent woodland vegetation on the previously disturbed land, further away from the
road. The southern portion of the site includes a bordering vegetated wetland that flows to the south.
Several culverts under Holden Street discharge runoff from a large wooded hillside. At the northerly
end of the site an intermittent stream enters the site from the St. Pierre Manufacturing site, which
passes flow from an industrial and office park that is located north and east of that property. This
subject site itself drains entirely to the west and south to a large wetland that is tributary to Poor Farm
Brook. Soils in this area are mostly sandy soils in the Merrimac and Agawam family, with a small
area of “Urban Land” typical of fill that has been placed over native soils along Northeast Cutoff.
This section of roadway was designed as a four-lane divided highway, but only half of the road surface
was constructed. The remainder was graded out, but never completed. Drainage structures and other
utilities present in the unfinished roadway. Soils in the portion of the site proposed for development
are classified as hydrologic group A and B for the most part.

The owner proposes the construction of two free-standing buildings, one that is 12,000 s.f. and will be
commercial in nature, with room for the business’s trucks and other vehicles to be parked, interior
access for vehicles to be loaded, and employee parking. The larger of the two buildings will be 50m00
s.f., and would serve as a distribution center, with auto parking at one end of the building and truck
docks at the other end. With the site work, buildings and parking, the development will comprise
approximately 6.54 acres of land. Retaining walls will be constructed on the south side of each of the
parking lots to raise and level the grade of the site.

A drainage system, consisting of deep sump catch basins and drainage manholes is proposed in the
parking lots, which will collect the site’s surface runoff and discharge through proprietary
hydrodynamic separators to provide pretreatment, before reaching several subsurface infiltration
basins and one surface infiltration basin. One of the subsurface systems, shown as Pond 11, is sited
such that it can be constructed with precast concrete cells that are 8'x8’x5’h.  Two other systems,
shown as Pond 13 and Pond 18, will be constructed using a proven system of HDPE chambers set in
an envelope of crushed stone. Roof runoff from each building will be directed to the Infiltration

Ponds.

The proposed infiltration ponds will handle over 90% of all rainfall events, but they will not contain
very intense storms such as the 100-year 24-hour storm of over 7 inches of rainfall. Overflow pipes
and spillways will be directed to rip rap velocity attenuation pads at their outlets to protect the
downslopes from erosion.
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Methodology:

In order to evaluate the existing and proposed hydrologic conditions of the site, we have employed the
HydroCAD™ stormwater modeling software, which emulates the United States Department of
Agriculture, Soil Conservation Service (SCS) hydrograph method as outlined in Technical Release 20
(1982). We have used the SCS modified soil cover complex method of evaluating cover conditions
and underlying soil features in developing runoff curve numbers (RCN), and have determined Times
of Concentration (ToC), using the methods described in the SCS’s National Engineering Handbook,
Section 4, Hydrology (1985). Each watershed with its Area, RCN and ToC, is described as a
“Subcatchment” in HydroCAD™,

HydroCAD™ uses the Storage-Indication method for routing flows from “Subcatchment™ areas
through “Reaches” and “Ponds.” Reaches are overland flow paths, pipe segments, or stream
segments. Ponds are areas that collect water, such as basins, ponds or swales where outlet devices
control outflow.

Rainfall was determined from the most recent NOAA Atlas 14, which uses higher statistical rainfall
events than the earlier TP-40. The SCS’s Type III Rainfall Distribution is used for these calculations,
and is described in SCS Technical Release 55 (1986).

Additionally, in accordance with ordinary standards of design, the stormwater collection system is
generally designed for the 2-year, 10-year and 25-year storms, and the effects of the 100-year storm
are studied.

Design Points:

There are two design points studied as the contributing flow runs into an intermittent stream on the
west side of the land, and where it reaches the large wetland and discharge leaves the site in a
southeasterly direction. Several smaller subcatchments contribute flow toward the wetland and flow is
summed in a reach that adds the flows. We will ensure that peak flows leaving the site do not increase
by detaining and infiltrating flows within the developed portion of the site.

Calculation Summary and Comparison of Flows:

In all of the storms studied, the 2-, 10-, 25-- and 100-year storms, the runoff leaving the site in the
post-development condition will not exceed the peak runoff in the existing (pre-development)
condition. Due to the large multiple culvert from offsite contributing areas, the rates of flow are quite
high. The following Tables Al and A2 show the comparison of pre- and post-development flows at
Design Points 1 and 2 respectively:

Table Al
Summary of Peak Rates of Flow
At Design Point 1
Design Point 1 2-year 10-year 25-year  100-year
Flow to intermittent stream where = 3.20” 4.93” 6.00” 7.66”
a culverted crossing is proposed
Predevelopment (Reach 5) 1094 cfs  5038cfs  83.00cfs 140.54 cfs
Postdevelopment Unmitigated 1098 cfs 5043 cfs  83.04cfs  140.55 cfs
Post development (Reach 24) 1090 cfs  5027cfs  82.84cfs 140.35cfs
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Table A2
Summary of Peak Rates of Flow
At Design Point 2
Design Point 2 2-year 10-year 25-year 100-year
Total to Wetland south of the 3.20” 4.93” 6.00” 7.66”
south boundary of the Site
Predevelopment (Reach 6) 1391 cfs  64.19cfs  105.89cfs 18091 cfs
Postdevelopment Unmitigated 1469 cfs 6533 cfs  107.16cfs  182.12 cfs
Post development (Reach 25) 13.79cfs  6336cfs  10441cfs 17932 cfs

Hydraulic Calculations:

We compared the 25-year runoff calculations from Hydrocad to the Mannings open channel
flow capacity of the pipes to verify that they are appropriately sized.

Soil Conditions:

A Soil Map and results of the soil test pits that we conducted on the site are shown in the
Appendix.

DEP Stormwater Standards Compliance Statement

The project will comply with the Massachusetts DEP Stormwater Standards as described below.
Where a particular Standard does not apply to the project, an explanation is provided. Each statement
either describes compliance or directs the reader to the location (Plans, Calculations, or Appendix)
where compliance is documented.

STANDARD ! —NO NEW UNTREATED DISCHARGES

Runoff from the new development areas of the site includes runoff from parking areas, building roofs
and landscaped areas. Runoff is collected into a piped drainage system and directed to a system of
pipes and directed to infiltration and retention basins. The discharges from the infiltration/detention
basins will be directed to the stabilized discharge points to disperse the flows prior to reaching the
resource areas. The stabilized discharges are sized using guidelines such that the velocity will be non-
erosive.

STANDARD 2 — PEAK RATE ATTENUATION

As described in the foregoing report and calculations, and as tabulated in the Summary of Stormwater
Flows above, the peak rate of flow will not increase in the 2-year, 10-year, 25-year, or 100-year storm
to the design point. The total Postdevelopment volume of runoff at the design point is below the
predevelopment volume in the 2-, 10-, 25-, and 100-year storms. For these reasons, we do not foresee
any off-site increase in flooding in the 100-year storm.

STANDARD 3 — RECHARGE

Given: Soil Types present on the site are: The textural classification for soil observed in test holes at
the proposed infiltration/detention basins was determined using the NRCS methods and textural chart
(DEP Stormwater Handbook, Vol.3, Ch.1, Figure 2.3.2, Rawls). We classified the soils in the areas of
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the proposed recharge systems as Sandy Loam. Soil test logs are provided in the Appendix. Variable
depths of rainfall must be used in determining the Required Recharge Volume (Rv), depending upon
the hydrologic group of the soil: 0.10 inches for Hydrologic Group D soils, 0.25 for Hydrologic
Group C, 0.35 for Hydrologic Group B, and 0.5 for Hydrologic Group A (DEP Stormwater Handbook,
Vol.3, Ch.1, Table 2.3.2). The allowed soil permeability for Sand soils, as found in the test holes at
the strata where recharge will take place, from Rawls, is 8.27 in/hr (DEP Stormwater Handbook,
Vol.3, Ch.1, Table 2.3.3). A field test using an infiltrometer indicates a significantly higher rate will
be achieved, over 25 inches per hour,

Determine Required Recharge Volume For Standard 3 Compliance

We calculated the Required Recharge Volume for the new impervious areas as follows:
Rv=[IA usgs(acres) x (0.35 in) + IA usc a{acres) x (0.5 in)] / (12 in/ft)
=[1.938 acres x 0.35 in + 1.626 acres x 0.5 in] / (12 in/ft)
Rv=0.124 ac-ft or 5,413 ft*

We must break this down for each of the infiltration ponds:

Pond 18: [(0.258)(0.35)+(0.073)(0.5)] /12 = 0.011 ac-ft = 460 fi*
Pond 11; [(0.534)(0.35)+(0.377)(0.5)] /12 = 0.031 ac-ft = 1,363 f*
Pond 13; [(0.390)(0.35)+(0.098)(0.5)] /12 = 0.015 ac-ft = 673 &'
Pond 32 [{0.756)(0.35)+(1.078)(0.5)] /12 = 0.067 ac-ft = 2,917 f*

Determine Required Recharge Volume For Shrewsbury Stormwater Regulation Compliance

We calculated the required recharge volume to comply with the Town’s regulatory standard as
follows:
SRv= [IA rorar(acres) x (1.0 in)] / (12 in/ft)
=[3.564 acres x 1.0 in] / (12 in/ft)
SRv= 0.297 ac-ft or 12,937 ft*

We similarly break this down for each of the infiltration ponds:

Pond 18: 0.331 x 1/12 = 0.027 ac-ft = 1,176 ft*
Pond 11: 0.910 x 1/12 = 0.076 ac-ft = 3,310 ft*
Pond 13: 0.488 x 1/12 = 0,041 ac-ft = 1,786 fi®
Pond 32: 1.835x 1/12 = 0,153 ac-ft = 6,665 ft*

Area Correction
First we must verify that the minimum 65% of the impervious areas are directed to the infiltration
measures in order to comply with Standard 3. The area contributory to the treatment system is 100%
of new impervious area:

Infiliration % 100% > 65% OK

If all of the impervious areas were not contributing flow to infiltration measures, additional
caleulations would be required to determine a correction factor. That is not the case on this site.

Confirm Recharge Volume

We chose to use the Simple Dynamic method, as outlined in the DEP Stormwater Handbook to verify
that the required recharge volume is provided. The following steps were undertaken: (1) using our
hydrology software, HydroCad, new subcatchments were created with an area matching the
impervious area directed to each of the infiltration ponds, a CN of 98, and a Tc of 6 minutes, (2) we
set the time span for the subcatchment at 11 to 13 hours, (3) we then continued to adjust the rainfall
for the subcatchment until the volume of runoff generated by the subcatchments was equivalent to the
Rv for each area.
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For the Pond 35 inflow representing the northerly parking area of Lot 1 (Subcatchment 34), a
rainfall of 0.88” yields a runoff volume of 0.011 ac-ft, equivalent to the Rv. We then route
this hydrograph through a copy of the infiltration/detention pond as designed. Pond 35 stores
a maximum of 18 f* of stormwater at a depth of 0.03 ft. (within the crushed stone base), has
an overall capacity of 2,676 ft* and it infilirates 0.011 ac-ft during the 2-hour window.

@ Subcat 345 LOT1 TRUCK PARKING - 369 HOLDEM ST - Current 090623 - A X

Summary IE Hydrograph; Evants l .
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.22 Runoff Area="14,445 sf :
_{-Runoff Volume=0:041af -~~~ 845 |- omme e s
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2064 S
e SRR, 75 N Tible
0.04- ' . B ; 20
002 4T : Bk |
0L i 7 e
11 12 13 Edi
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&, Pond 35P: CULTECT - 369 HOLDEN 5T - Current 080623 - m| X
Eg{urﬁn‘mrﬂ_ ‘NTzara‘s.l Hydrograph 1 Dischargs I S}urége] Events] Qiging]
ESHGW 15 at & depth of 72" in Test Hole #4. Ground surface ef, 436,72, 50 ESHGW al. 430.72. The )

bottom of the infiifration systers is seta minjenem of 4 feet above this at ol, £35.0

[82) Warning: Early inflow requires earlier time span

Inflow Ared = 0.332 ac,100.00% Impentous, Inflow Depth > 038" for Custom event
Inflow = L.25cls @ 12.09hrs, Voluma= 0.011 af

Outilow = 0.24.cfs @ 1211 tws, Volume= 0.011 af, Atten= 3%, Lag= 1.2 min
Discarded = 024 cls @ 1211 hrs, Volume= 0.011 af

Primary = 0.00cts @ 11.00 hrg, Yolume= 0.000 af

Routing by Ster-Ind method, Time Span= 11.00-13.00 hrs, di=0.05 hrs
Peak Eley=435.03 @ 12,11 hrs  SurfArea= 1422 st Storage= 18 of

Plug-Flow detention time= 1.4 min calculated for 0,010 af (97% of inflow}
Center-of-Mass det. time= 1,0 min (726.5-725.5)

Welume Invert Avall.Storage  Storage Descripticn
#A 43800 1574 cf  28.33'W x 54.00°L x 3.54'H Fleld A
6,036 cf Cverall - 1,102 cf Embedded = 3,934 cf ¥ 40.0% Veids
HZA 436.00° 1,102 ¢l Cultec R-150XLHD x40 Insida #1

Effactive Sizg= 29.8"Wx 18.0'"H => 2.55 sTx 10.250. = 37.2 cf
Overall Slze= 33.0" x 18.5°H x 11.00'. with 0.75' Qverlap
Row Length Adjusiment= +0.75'x 2.55 sfx 8 rows

2576 Total Available Storage i Takde
 fmntink

Storage Group A created with Chamber Wizard

. Piint
Device Rouling invert Qutiet Devices . Fxport
#1 Discarded 435.00°  0.270 infitr Exfiltration over Horizontal area s
#2  Prmay 43750° 6.0" Round Cuivert B
L=25.0° CPP, square edge headwall, Ke= 0,500 b el

For the Pond 36 inflow representing the southerly parking area and toof of Lot 1,
(Subcatchment 31), a rainfall of 0.92” yields a runoff volume of 0.031 ac-ft, equivalent to the
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Rv. We then route this hydrograph through a copy of the infiltration/detention pond as
designed. Pond 36 stores a maximum of 201 fi* of stormwater at a depth of 0.20 ft, (within
the crushed stone base), has an overall capacity of 12,024 fi* and it infiltrates 0.030 ac-ft
during the 2-hour window,

& Subcat 315: Parking & Bldg Lat1 - 330 HOLDEN ST - Current 090623 - a X
Summary IE Jiydrograpng : Evantsi
Hydrograph
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(X3
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864" | Runoff Volume=0.031 af
ssst 1 Ruveti Deptti=0.4¢"
] . 4-Fe=6.0 min
8.5+
g G.45-]
G.4-F
5
L g36f
33
0.25-f
0.2
0.15- Table
0.1 ird
.05 1 Print
0 B Export!
1 12 3 £di
Time (hours) Hislp
@ Pancl 36P: RETAINITS FOR LCT1 -~ 369 HOLDEN 5T - Current 090623 — O X
ﬁ_ iummary? . Hydragraph { - Digcharge [ - Sforage i Everits.i Sizing |
ESHGW s 6.0 1t. below natural grade om this area of ihe site where test holes were excavaled, Test et
holes 1 and 2 are on natural ground of el. 427.97, so ESHGW is at el. 421.97, and the hottom of the pand
haz been set 4 fi. above that at &l. 426.0
{82 Warning: Early inflow requiras earl{er time span
inlowArea= 0.910 ac,100.00% Impewigus, Infiow Cepth > 0.40% for Custom event
Inflow = 0.72cfs @ 12.09 hrs, Volume= 0031 af
H{ Quifilow = 0.40 efs @ 12.10 hrs, Volume= 0.030 af, Aften=32%, Lag=0.7 min
Discarded = 049 cfs @ 12.10hrs, Volume= 0.030 af
Prmany = 0.00 cfs @ 11.00hrs, Volume= 6.000 af s
|1 Rouding by Stor-Ind mathod, Time Span=11.00-13.00 his, di=0.05hrs /3 :
Poak Elov=42820" @ 12.18 hrs SBurf.Area= 2,537 sf Storage= 201 of
Flood Elev= 433.00° SurfAreas 2,537 sf Storage= 11,722 cf
Plug-Flow detention time= 6.7 min calcufated for 0.030 af (38% of inflow)
Center-of-Mass det. lime= 47 min {730,1-725.4)
Yolume Invert Avzil.Btorage 3lorage Descriptlon
#1 428.00° 1,891 ¢l 43.00'W x 59.00°L X 6.67'H Crushed Sione Envelope
16,922 of Overall - 12,693 of Embedded = 4,228 cf £ 40.0% Volds
#2 427.00 8945 cf  retain_it retain_it 5.0° x 35 Inside #1
Inside=84.0"W x 60.0"H == 36.41 sx B.00°L. = 2913 cf
Outside= 96.0"W x 68.0"H => 45.33 sfx 8.00FL = 362.7 cf Tile
% Rows adjusted for 249.4 of penmetor wall [k
#3 432.66" 225 cf  3.00°D x 8.08'H Vertical Conei/Cylintler X 4 -lmpaniaus L
# 427.00 161l 4.00'D % 12.90'H veriical Cone/Cylinder -imperviotis Print:
12,024 ¢f  Total Avaliable Storage : Export.
Device Routing Invert Outlet Devices -
#1  Discarded 426.00° 8270 Inibr Exflitration over Hovlzontal area S .IJ Help |

For the Pond 37 inflow representing the northerly parking area of Lot 2 (Subcatchment 33), a
rainfall of 0.83” yields a runoff volume of 0.015 ac-ft, equivalent to the Rv. We then route
this hydrograph through a copy of the infiltration/detention pond as designed. Pond 37 stores
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a maximum of 48 fi* of stormwater at a depth of 0.06 ft. within the crushed stone base), has an
overall capacity of 4,031 ft> and it infiltrates 0,014 ac-fi during the 2-hour window,
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4,031 cf  Tofal Available Storage '|m;nk:
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" Export
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For the Pond 38 inflow representing the southerly trucking area and Roof of Lot 2,
(Subcatchment 32), a rainfall of 0.98” yields a runoff volume of 0.067 ac-ft, equivalent to the
Rv. We then route this hydrograph through a copy of the infiltration/detention pond as
designed. Pond 38 stores a maximum of 609 ft* of stormwater at a depth of 0.16 ft. within the
ctushed stone base), has an overall capacity of 28,140 ft* and it infiltrates 0.066 ac-ft during
the 2-hout window.
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Standard 3 is met in all cases. These results show that the infiltration ponds has the capacity
to infiltrate the Rv.

Town of Shrewsbury Stormwater Regulations require a volume of stormwater equivalent to
one inch times the impervious area to be retained and infilirated, Using the results stated
above, we can confirm that each of the four ponds will fully hold and infiltrate the one inch
volume for its contributing area,
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Drawdown Time

The drawdown time, the time it takes for the infiliration structures to empty, must be checked for these
ponds to verify that the structures will empty in a maximum of 72 hours using the prescribed formula
in the DEP Handbook: Time = Rv/(K)(BA), where K is the soil permeability allowed from Rawls,
and BA is the bottom area of the recharge structure.

For Pond 18, Time = (460 ft*)
(8.27 in/hr)(1 f/12 in)(1,421 f1%) = 0.5 hours

For Pond 11, Time = (1,363 fi*)
(8.27 in/h)(1 fi/12 in}(2,537 ) = 0.8 hours

For Pond 13, Time = (673 ft*)
(827 in/hr)(1 f/12 in)(2,088 f%) = 0.5 hours

For Pond 32, Time~= (2,917 £t
(8.27 inhr)(1 /12 in}2,465 f?) = 1.7 houts

The infiltration BMPs will empty in under 72 hours using the formula provided.

Groundwater Mounding
Although the Ponds mitigate the 10-year storm from the impervious areas, their bottoms are greater
than 48” above seasonal high groundwater, therefore a groundwater mounding analysis is not needed,

STANDARD 4 - WATER QUALITY

Treatment of stormwater from impervious areas such as parking lots and driveways is required to
remove 80% of total suspended solids (ISS) from a calculated Water Quality Volume. 90% is
requited by Shrewsbury’s Stormwater Regulations. The Water Quality Volume is calculated based
upon the new impervious area and a depth of rainfall determined by site factors such as proximity to
critical areas and level of anticipated pollutant loads for the proposed use of the site. In this case, we
are using a 1” depth of rainfall,

Calculate Water Quality Treatment Volume

We calculated the Required Water Quality Volume (Vwq) for the new impervious areas as follows:
Vwo= (Dwo/12 inches/ft) x Impervious Area (acres) x (43,560 ft*/ac)
Vwo= (1 inch/12 inches/ft) x (3.564 ac) x (43,560 ft*/ac)
Vwe= 12,937 f1°

Since all runoff from the new parking lot is directed through the treatment train described below and
to the infiltration/retention Ponds 11, 13, 18, and 32 with a combined capacity of over 46,800 fi%, the
requited Vg is effectively treated.

1SS Removal
Although runoff from roofs will be directed to infiltration structures, the roof surfaces are excluded

from the TSS removal calculations, as treatment is not required.

Infilfration systems can provide the required treatment of suspended solids at a rate of 80%,
pretreatment should be provided at a minimum rate of 44% from parking areas to minimize the
possibility that solids and floatables will reach the underground structures and ultimately the
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groundwater., We propose the inclusion of two hydrodynamic stormwater treatment units for the
proposed parking runoff, along with deep sump catch basins with traps to provide pretreatment for the
new impervious areas. We have not selected the hydrodynamic separator products for this site yet.
We anticipate that one of three products will be used, since several are proposed, we are evaluating
alternatives, including Rinker’s Storceptor ST450i, Contech’s CDS 2015-4-C, and Hydroworks’
HydroGuard HG4. Each of them will provide effective pretreatment of runoff entering the subsurface
ponds.

We have calculated the TSS removal rate from the new parking area runoff to Pond 11, 13, 18, or 35
as follows:

A total of 3,564 acres of new paved area have been proposed. For this site two different
treatment trains have been designed. On the north wide of Lot 1, we cannot cross the existing
gas main with drainage, so the northerly parking area that is relatively small is collected into a
grate inlet hydrodynamic separator prior to reaching the infiltration pond. Let’s clal this
Treatment Train 1. Runoff reaching the remaining three infiliration ponds is first collected ny
deep sump catch basins, is then routed through a hydrodynamic separator, and then into the
infiltration ponds. This is Treatment Train 2.

Goal: 44% TSS removal prior to infiltration system

Train 1 Pre-treatment:
1.00 — 0.84 (STC450i) = 0.16
0.16 remaining TSS = 84.0% pre-treatment > 44% v/

Train 2 Pre-treatment:

1.00 - 0.25 (catchbasins) = 0.75

0.75 (remaining) x 0.84 (CDS 2015-4-C) = 0.63 (grate inlet treatment unit)
0.75 - 0.63 = 0.12 remaining TSS = 88.0% pre-treatment > 44% v/

Goal: 90% TSS removal required

Train 1: 0.16 x 0.80 = 0.128
0.16 — 0,13 = 0.032 = 96.8% total TSS removal

Train 2: 0.12 x ¢.80 = 0.096
0.12 — 0.096 = 0.024 = 97.6% total TSS removal

We then calculated the final TSS removal efficiency as follows:

(0.968 x 0.26) + (0.976 x 0.47) = 97.3% total TSS removal for whole site > 90% v/
(0.73)

Project information worksheets and documentation from Contech Stormwater Solutions regarding the
sizing criteria and average annual TSS removal efficiencies for the specified hydrodynamic separators
will be provided upon submittal of this report to them for conformance review.

TP Removal
In accordance with the Town of Shrewsbury’s updated stormwater management standards, the site has
been designed to meet the minimum standard of pollutant removal equivalent to 60% of the average
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annual load of Total Phosphorus (TP) related to the total post construction impervious surface area on
the site.

Infiltration basins are rated with a 60-70% total phosphorus removal efficiency by the Massachusetts
Stormwater Handbook Vol. 2, with no pre-treatment required. The entire first inch of rainfall can be
infiltrated with no primary outflow. Since the first one inch of runoff is fully contained, from both the
roofs and the paved surfaces, the standard of 60% Total Phosphorus removal has been met by the
infiltration structures,

STANDARD 5 — L.UHPPLs

Business uses with greater than 1,000 VTD are identified as LUHPPLs. Unless we receive more
information about an extraordinary traffic flow at one of the buildings from the prospective tenants,
we cannot classify this facility as a LUHPPL. However, the one inch rule is being used to calculate
the WQV in Standard 4 due to the site’s situation in the Zone II to public water supply,

STANDARD 6 — CRITICAL AREAS

A Zone II to public water supply is a critical area, and the site is clearly situated within the Zone II; it
is also included in the mapped Groundwater Protection Overlay Zoning District. We will use the 17
rule determine the WQV, and will target 44% pretreatment prior to discharge to the recharge BMPs.

STANDARD 7 — REDEVELOPMENT
No redevelopment is proposed. The new development site will comply with the Stormwater
Standards.

STANDARD 8§ — CONSTRUCTION PERIOD CONTROLS

An FErosion and Sedimentation Control Plan has been developed and a Stormwater Pollution
Prevention Plan will be submitted prior to construction. The Erosion and Sedimentation Control Plan
is shown in the Site Plans and the details of erosion and sedimentation control measures and BMPs are
shown on the Detail Sheets of the Site Plans.

STANDARD 9 — OPERATION AND MAINTENANCE PLAN

An Operation and Maintenance Program covering the construction period and post-construction period
maintenance and inspection requirements of the stormwater BMPs has been written and is included in
the Appendix.

STANDARD 10 — PROHIBITION OF ILLICIT DISCHARGES

Provisions will be made to prevent illicit non-stormwater discharges to waters of the Commonwealth.
The 115 Northeast Cutoff Realty Trust trustees are cognizant of the effects upon the environment of
improper disposal of wastewater, raw materials, toxic and hazardous substances, oil and grease, and is
seeks to prevent damage to the environment. The owner’s property maintenance staff will regularly
view the site.

The greatest potential for illicit discharges appears to be from the parking lot where petroleum fueled
vehicles drive and park. An emergency spill containment Kit consisting of absorbent materials will be
purchased and will be kept in a location that is readily accessible to the parking lot for the rapid
containment of spills of fuel, oil, or other automotive fluids which occur from motor vehicle
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malfunction or collisions. No washing or refueling vehicles other than landscape maintenance

equipment will occur on the site.

Patrick J. Healy, P.E.
THOMPSON-LISTON ASSOCIATES, INC.

Prepared by:




ILLICIT DISCHARGE COMPLIANCE STATEMENT

369 HOLDEN STREET, SHREWSBURY, MA
116 NORTHEAST CUTOFF, WORCESTER, MA

We will make provisions to prevent illicit non-stormwater discharges to waters of the
Commonwealth. We are aware of the effects upon the environment of improper disposal of
wastewater, process waste, raw materials, toxic and hazardous substances, oil and grease, and
we agree to prevent such discharges that cause damage to the environment. We will regularly
view the site for signs of non-stormwater discharges to prevent illicit discharges.

Concrete washout will be directed to an excavation near the building, outside the 100-foot
Buffer Zone, where there will be no danger of concrete truck washout water reaching the
stormwater inlet, infiltration basin, system or wetland resource areas,

The greatest potential for illicit discharges appears to be along the driveways and parking
areas where privately owned vehicles will drive and park. We will not, and we will direct our
contractors not to refuel construction vehicles or other mechanical equipment in the 100-foot
Buffer Zone.

The Pollution Prevention Plan will include measures for construction period waste disposal,
equipment and vehicle maintenance practices, and spill prevention and control measures. A
spill cleanup kit will be available during the construction period.

Meletios Chacharone, Trustee
115 Northeast Cutoff Realty Trust
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Summary for Subcatchment 1S: ON-SITE to N. WETLAND

Runoff = 1.09cfs @ 12.28 hrs, Volume= 0.182 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type N 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description
9,912 30 Woods, Good, HSG A
214,361 55  Woods, Good, HSG B
55,556 77  Woods, Good, HSG D

279,829 58 Welghted Average
279,829 100.00% Pervious Area

Tc length Slope Velocity Capacity Description
(min}  (feet) {(ftift)  (ft/sec) (cfs)
9.0 373 0.0844 0.69 Lag/CN Method,

Summary for Subcatchment 2S: ON-SITE to S. WETLAND

Runoff = 014 cfs @ 13.81 hrs, Volume= 0.085 af, Depth> 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [l 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description

113,545 30 Woods, Good, HSG A

201,277 556 Woods, Good, HSG B
8,892 77  Woods, Good, HSG D

413,714 49 Weighted Average

413,714 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (fest) {ft/ft)  (ft/sec) {cfs)
15.1 533 0.0841 0.59 Lag/CN Method,

Summary for Subcatchment 3S: ON-SITE SOUTH

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Deascription
49,640 30 Woods, Good, HSG A
18,071 55 Woods, Good, HSG B
237 77  Woods, Good, HSG D
67,948 37 Weighted Average
67,948 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) {cfs)
15.0 Direct Entry,

Summary for Subcatchment 11S: OFF-SITE NORTH

Runoff = 10.83 cfs @ 13.08 hrs, Volume= 3.107 af, Depth> 0.36"

Runoif by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3,20"

Area (ac) CN Description
* 13.700 80 Industrial developed
76.800 55  Woods, Good, HSG B
11.900 61 >75% Grass cover, Good, HSG B
102.400 59 Weighted Average
102.400 100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
61.4 3,373 0.0580 0.91 Lag/CN Method,

Summary for Subcatchment 12$: OFF-SITE SOUTH

Runoff = 0.78 cfs @ 12.56 hrs, Volume= 0.160 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type It 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description
211,161 55 Woods, Good, HSG B
37,264 77 Woods, Good, HSG D

248,425 58 Woeighted Average
248,425 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/fty  (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 13S: OFF-SITE SOUTH

Runoff = 4.61cfs @ 12.56 hrs, Volume= 0.948 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [ll 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description
1,248,574 55 Woods, Good, HSG B
220,337 77  Woods, Good, HSG D

1,468,911 58 Woeighted Average
1,468,911 100.00% Pervious Area
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Tec Length Slope Velocity Capacity Description
{min) __ (feet)  (ftAt) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 14S: OFF-SITE SOUTH

Runoff = 0.99cfs @ 12.56 hrs, Volume= 0.203 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Nl 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description
267,034 55 Woods, Good, HSG B
47,124 77 Woods, Good, HSG D

314,158 58 Weighted Average
314,158 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (fest) (ft/ft)  (ft/sec) (cfs)
263 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 15S: most southerly culvert

Runoff = 1.27cfs @ 12.56 hrs, Volume= 0.261 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description

343,695 556  Woods, Good, HSG B
60,652 77 Woods, Good, HSG D

404,347 68 Weighted Average

404,347 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) {ft/ft}  (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Reach 1R: 4' STREAM

Inflow Area = 108.103 ac, 0.00% Impervious, Inflow Depth > 0.33" for 2-yr event
Inflow = 10.95cfs @ 13.07 hrs, Volume= 2.973 af, Incl. 0.30 cfs Inflow Loss
Outflow = 10.92 cfs @ 13.15 hrs, Volume= 2.963 af, Atten= 0%, Lag= 4.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.15 fps, Min. Travel Time= 2.5 min
Avg. Velocity = 2.07 fps, Avg. Travel Time= 3.9 min

Peak Storage= 1,672 ¢f @ 13.11 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.50' Flow Area= 33.0 sf, Capacity= 226.25 cfs
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400" x 1.50' deep channel, n=0.033 Stream, clean & straight
Side Slope Z-value=12.0"/" Top Width= 40.00'

Length= 482.0' Slope= 0.0301 '

Inlet invert= 448.00', Outlet Invert= 433.50'

Summary for Reach 3R: 4' STREAM

Inflow Area = 114.527 ac, 0.00% Impervious, Inflow Depth > 0.27" for 2-yr event
Inflow = 10683 cfs @ 13.23 hrs, Volume= 2.546 af, Incl. 0.30 cfs Inflow Loss
Outflow = 1061 cfe @ 13.27 hrs, Volume= 2.542 af, Atten= 0%, Lag=2.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.86 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 2.59 fps, Avg. Travel Time= 2.7 min

Peak Storage= 920 cf @ 13.25 hrs
Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 3.00" Flow Area= 57.1 sf, Capacity= 394.92 cfs

Custom cross-section, Length=421.0' Slope= 0.0190 /" (101 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 420.38', Outlet Invert= 412.34'

Offset Elevation Chan.Depth n Description

{feet) (feat) (feet)

0.00 3.00 0.00

20.00 1.50 1.50 0.050

24.00 1.30 1.70 0.030 Short grass

24.50 0.00 3.00 0.025 Earth, clean & winding

28.50 0.00 3.00 0.025

29.00 1.30 1.70 0.030

33.00 1.50 1.50 0.050

53.00 3.00 0.00 0.050
Depth End Area  Perim. Storage Discharge
{feet) (sq-ft) {feet) {cubic-fest) {cfs)
0.00 0.0 4.0 0 0.00
1.30 5.9 6.8 2,463 46.91
1.50 7.6 14.8 3,221 61.50

3.00 57.1 54.9 24,060 394.92
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Summary for Reach 5R: NORTH STREAM(DP1)

Inflow Area = 114.527 ac, 0.00% Impervious, Inflow Depth > 0.30" for 2-yr event
Inflow = 1096 cfs @ 13.14 hrs, Volume= 2.848 af, Incl. 0.30 cfs Inflow Loss
Qutflow = 10.93cfs @ 13.23 hrs, Volume= 2.839 af, Atten= 0%, Lag= 5.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.92 fps, Min. Travel Time= 3.0 min
Avg. Velocity = 2.48 fps, Avg. Travel Time= 4.7 min

Peak Storage= 1,936 of @ 13.18 hrs
Average Depth at Peak Storage= 1.03'
Bank-Full Depth=1.00" Flow Area= 2.7 sf, Capacity= 10.29 cfs

4.00' x 1.00' deep Parabolic Channe!, n=0.050 Mountain streams w/large boulders
Length=695.0" Slope=0.0348 "'
Inlet Invert= 458.00', Qutiet Invert= 433.82'

Summary for Reach 6R: SOUTH WETLAND (DP2)

Inflow Area = 175.801 ac, 0.00% Impervious, Inflow Depth > 0.28" for 2-yr event
Inflow = 13.89 cfs @ 13.21 hrs, Volume= 4,039 af
OQutflow = 13.89cfs @ 13.21 hrs, Volume= 4.039 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Summary for Pond 5P: CULVERT1

Inflow Area = 102.400 ac, 0.00% Impervious, Inflow Depth > 0.36" for 2-yr event

Inflow = 10.83cfs @ 13.08 hrs, Volume= 3.107 af
Qutflow = 10.83cfs @ 13.08 hrs, Volume= 3.107 af, Atten=0%, Lag= 0.0 min
Primary = 10.83 cfs @ 13.08 hrs, Volume= 3.107 af

Routing by Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=453.29' @ 13.08 hrs

Device Routing Invert Qutlet Devices

#1  Primary 451.46' 24.0" Round CMP_Round 24"
L=62.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 451.46' / 450.46" S$=0.0161"" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Primary 454.01' 105.0' long (Profile 5) Broad-Crested Rectangular Weir

' Head (feet) 0.49 0.98 1.48

Coef. (English) 2.79 2.93 3.08
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=CMP_Round 24" (Barrel Controls 10.82 cfs @ 4.72 fps)

E:‘lary OutFlow Max=10.82 cfs @ 13.08 hrs HW=453.28' (Free Discharge)
2=Broad-Crested Rectangufar Weir ( Controls 0.00 cfs)

Summary for Pond 7P: CULVERT4

Inflow Area = 7.212ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-yr event
Inflow = 0.99cfs @ 12.56 hrs, Volume= 0.203 af

Outflow = 0.99 cfs @ - 12.56 hrs, Volume= 0.203 af, Atten= 0%, Lag= 0.0 min
Primary = 0.99cfs @ 12.56 hrs, Volume= 0.203 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 441.81' @ 12.56 hrs

Device Routing Invert Qutlet Devices

#1  Primary 441.30" 12.0" Round RCP_Round 12"
L= 39.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Qutlet Invert= 441.30' / 439.47' S=0.0468 " Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 442.71"  102.0" long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=RCP_Round 12" (Inlet Controls 0.98 cfs @ 2.43 fps)

gmaw OutFlow Max=0.98 cfs @ 12.56 hrs HW=441.81" (Free Discharge)
2=Broad-Crested Rectangular Weir { Controls 0.00 cfs)

Summary for Pond 9P: CULVERT2

Inflow Area = 5.703 ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-yr event

Inflow = 0.78cfs @ 12.56 hrs, Volume= 0.180 af

Outflow = 0.78 cfs @ 12.56 hrs, Volume= 0.160 af, Atten= 0%, Lag= 0.0 min
Primary = 0.78cfs @ 12.56 hrs, Volume= 0.160 af

Routing by Stor-Ind methed, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 445.22' @ 12.56 hrs

Device _Routing Invert  Qutlet Devices

#1  Primary 44477 12.0" Round RCP_Round 12"
l.=37.0" RCP, sqg.cut end projecting, Ke= 0.500
Intet / Outlet Invert= 444.77' / 443.04' S=0.0468"'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 447.85' 134.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet} 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

rimary QutFlow Max=0.78 cfs @ 12.56 hrs HW=445.22" (Free Discharge}
=RCP_Round 12" (Inlet Controls 0.78 cfs @ 2.28 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 10P: CULVERT 3

Inflow Area = 33.722 ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-yr event

Inflow = 461 cfs @ 12.56 hrs, Volume= 0.948 af

Outflow = 461cfs @ 12.56 hrs, Volume= 0.948 af, Atten=0%, Lag= 0.0 min
Primary = 4.61cfs @ 12.56 hrs, Volume= 0.948 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 443.29' @ 12.56 hrs

Device Routing Invert Qutlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
L=37.0" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet invert= 441.30'/ 439.47' S=0.0495"" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 443.55' 102.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2,93 3.06

1=RCP_Round 12" (inlet Controls 4.59 cfs @ 5.85 fps)

gmary OutFlow Max=4.59 cfs @ 12.56 hrs HW=443.28' (Free Discharge}
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 12P: (new Pond)

Inflow Area = 9.283 ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-yr event

Inflow = 127 cfs @ 12.56 hrs, Volume= 0.261 af

Outflow = 1.27cfs @ 12.56 hrs, Volume= 0.261 af, Atten= 0%, Lag= 0.0 min
Primary = 1.27 cfs @ 12.56 hrs, Volume= 0.261 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 428.75' @ 12.56 hrs

Device Routing Invert Outlet Devices

#1  Primary 428.077 12.0" Round CMP_Round 12"
L=50.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 428.07' / 42562' S=0.0490'"" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 431.67" 90.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

rimary QutFlow Max=1.26 cfs @ 12.56 hrs HW=428.75' (Free Discharge)
=CMP_Round 12" (Inlet Controls 1.26 cfs @ 2.22 fps)
2=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
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Summary for Subcatchment 1S: ON-SITE to N. WETLAND

Runoff = 8.47 cfs @ 12.15 hrs, Volume= 0.604 af, Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [l 24-hr 10-yr Rainfall=4.93"

Area (sf) CN Description
9912 30 Woods, Good, HSG A
214,361 56 Woods, Good, HSG B
55,666 77 Woods, Good, HSG D
279,829 58 Weighted Average
279,829 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) __ {feet)  (ft/ft} (ft/sec) (cfs)
9.0 373 0.0844 0.69 L.ag/CN Method,

Summary for Subcatchment 2S: ON-SITE to S. WETLAND

Runoff = 299 cfs @ 12.34 hrs, Volume= 0.482 af, Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type il 24-hr 10-yr Rainfall=4.93"

Area (sf)y CN Desecription

113,645 30 Woods, Good, HSG A
201,277 55 Woods, Good, HSG B
8,802 77  Woods, Good, HSG D

413,714 49 Weighted Average
413,714 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min}  (feet) (ftifty  (ft/sec) (cfs)
15.1 533 0.0841 0.59 l.ag/CN Method,

Summary for Subcatchment 3S: ON-SITE SOUTH

Runoff = 0.03cfs @ 14.81 hrs, Volume= 0.016 af, Depth> 0.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.93"

Area (sf) CN Description
49,640 30 Woods, Good, HSG A
18,071 55 Woods, Good, HSG B
237 77 Woods, Good, HSG D
67,948 37 Weighted Average
67,948 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) _ (feel)  (fi/ft) (ft/sec) (cfs)
15.0 Direct Entry,

Summary for Subcatchment 11S: OFF-SITE NORTH

Runoff = 48.32 cfs @ 12.92 hrs, Volume= 9.997 af, Depth> 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4.93"

Area {ac) CN Description
* 13.700 80 Industrial developed
76.800 55 Woods, Good, HSG B
11.900 61 >75% Grass cover, Good, HSG B
102.400 59 Weighted Average
102.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ {feet)  (it/ft) (ft/sec) (cfs)
61.4 3,373 0.0590 0.91 .ag/CN Method,

Summary for Subcatchment 12S: OFF-SITE SOUTH

Runoff = 388cfs @ 12.43 hrs, Volume= 0.533 af, Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4.93"

Area (sf) CN Description
211,161 b5  Woods, Good, HSG B
37,264 77  Woods, Good, HSG D

248,425 58 Woeighted Average
248,425 100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
(min)  (feet) (ft/ft}  (ft/sec) (cfs)
263 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 13S: OFF-SITE SOUTH

Runoff = 2297 cfs @ 12.43 hrs, VYolume= 3.152 af, Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10-yr Rainfall=4.93"

Area (sf) CN Description
1,248,574 55 Woods, Good, HSG B
220,337 77 Woods, Good, HSG D
1,468,911 58 Weighted Average
1,468,911 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min} __ (feet)  (ft/it)  (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 14S: OFF-SITE SOUTH

Runoff = 491 cfs @ 12.43 hrs, Volume= 0.674 af, Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4.93"

Area {sf) CN Description
267,034 55 Woods, Good, HSG B
47,124 77 Woods, Good, HSG D

314,158 58 Weighted Average
314,158 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft)  (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 l.ag/CN Method,

Summary for Subcatchment 15S: most southerly culvert

Runoff = 6.32cfs @ 12.43 hrs, Volume= 0.868 af, Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4,93"

Area (sf} CN Desgcription

343,695 55 Woods, Good, HSG B
60,652 77  Woods, Good, HSG D

404,347 58 Weighted Average

404,347 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (fest) {ft/ft}  (ft/sec) {cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Reach 1R: 4' STREAM

Inflow Area = 108.103 ac, 0.00% Impervious, Infiow Depth > 1.14" for 10-yr event
Inflow = 40.76 cfs @ 12.91 hrs, Volume= 10.226 af, Incl. 0.30 cfs Inflow Loss
Outflow = 49.60 cfs @ 12.97 hrs, Volume= 10.207 af, Atten= 0%, Lag= 3.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.67 fps, Min. Trave! Time= 1.7 min
Avg. Velocity = 2.80 fps, Avg. Travel Time= 2.9 min

Peak Storage= 5,127 ¢f @ 12.94 hrs
Average Depth at Peak Storage= 0.79'
Bank-Full Depth=1.50' Flow Area= 33.0 sf, Capacity= 226.25 cfs
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4.00' x 1.50' deep channel, n=0.033 Stream, clean & straight
Side Slope Z-value=12.0"/" Top Width= 40.00'

Length= 482.0' Slope= 0.0301 "/

Inlet Invert= 448.00', Outlet Invert= 433.50'

Summary for Reach 3R: 4' STREAM

Inflow Area = 114.527 ac, 0.00% Impervious, Inflow Depth > 1.07" for 10-yr event
Inflow = 40.95 cfs @ 13.04 hrs, Volume= 10.181 af, Incl. 0.30 cfs Inflow Loss
Qutflow = 49.88 cfs @ 13.07 hrs, Volume= 10,171 af, Atten=0%, Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.15 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 4.25 fps, Avg. Travel Time= 1.7 min

Peak Storage= 2,578 of @ 13.05 hrs
Average Depth at Peak Storage= 1.35'
Bank-Full Depth= 3.00' Flow Area= 57.1 sf, Capacity= 394.92 cfs

Custom cross-section, l.ength=421.0' Slope=0.0190"" (101 Elevation Intervals)
Flow calcutated by Manning's Subdivision method f
Inlet invert= 420.36', Qutlet Inveri= 412.34'

Offset Elevation Chan.Depth n Description

(feet) (feet) (foat) g
0.00 3.00 0.00 |
20.00 1.50 1.50 0.050 !
24.00 1.30 1.70 0.030 Short grass
24.50 0.00 3.00 0.025 Earth, clean & winding
28.50 0.00 3.00 0.025
29.00 1.30 1.70 0.030
33.00 1.50 1.50 0.050
53.00 3.00 0.00 0.050
Depth End Area  Perim. Storage Discharge
(feet) _ (sq-ft) (feet) (cubic-feet) {cfs) i
0.00 0.0 4.0 0 0.00
1.30 5.9 6.8 2,463 46.91
1.50 7.6 14.8 3,221 61.50

3.00 571 54.9 24,060 394.92
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Summary for Reach 5R: NORTH STREAM{DP1)

Inflow Area = 114.527 ac, 0.00% Impervious, Inflow Depth > 1.10" for 10-yr event
Inflow 50.47 cfs @ 12.96 hrs, Volume= 10.505 af, Incl. 0.30 cfs Inflow Loss
QOutflow 50.25cfs @ 13.04 hrs, Volume= 10.482 af, Atten= 0%, Lag= 4.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.96 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 3.41 fps, Avg. Travel Time= 3.4 min

Peak Storage= 7,042 ¢f @ 13.00 hrs
Average Depth at Peak Storage= 2.87'
Bank-Full Depth= 1.00"' Flow Area= 2.7 sf, Capacity= 10.29 cfs

4.00' x 1.00' deep Parabolic Channel, n=0.050 Mountain streams w/large boulders
Length=695.0' Slope=0.0348"'
Infet Invert= 458.00°, Qutfet Invert= 433.82"

Summary for Reach 6R: SOUTH WETLAND (DP2)

Inflow Area = 175.801 ac, 0.00% Impervious, Inflow Depth > 1.05" for 10-yr event
Inflow 63.99cfs @ 12.95 hrs, Volume= 15.362 af
Outflow 63.99cfs @ 12.95 hrs, Volume= 15.362 af, Atten=0%, Lag= 0.0 min

nn

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Pond 5P: CULVERT1

Inflow Area = 102.400 ac, 0.00% Impervious, Inflow Depth > 1.17" for 10-yr event

Inflow = 48.32cfs @ 12.92 hrs, Volume= 0.997 af
Quiflow = 4832 cfs @ 12.92 hrs, Volume= 9.997 af, Atten= 0%, Lag= 0.0 min
Primary = 48.32cis @ 12.92 hrs, Volume= 0.997 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 454.24' @ 12.92 hrs

Device Routing Invert Outlet Devices

#1  Primary 451.46' 24.0" Round CMP_Round 24"
L=62.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 451.46' / 450.46' S=0.0161"/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Primary 454.01' 105.0'fong (Profile 5) Broad-Crested Rectangular Weir
Head (feet)} 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06
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1=CMP_Round 24" (Barrel Controls 15.43 cfs @ 4.91 fps)

Emary OutFlow Max=48.20 cfs @ 12.92 hrs HW=454.24' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 32.77 cfs @ 1.34 fps)

Summary for Pond 7P: CULVERT4

Inflow Area = 7.212 ac, 0.00% Impervious, Inflow Depth > 1.12" for 10-yr event
Inflow = 491 cfs @ 12.43 hrs, Volume= 0.674 af

Qutflow = 49 cfs @ 12.43 hrs, Volume= 0.674 af, Atten= 0%, L.ag= 0.0 min
Primary = 4.9 cfs @ 12.43 hrs, Volume= 0.674 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 442.74' @ 12.43 hrs

Device Routing Invert  Qutlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
L=39.0" RCP, sq.cut end projecting, Ke= 0.500
Infet / Outlet Invert= 441.30'/ 439.47' S5=0.0469 /' Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area=0.79 sf

#2  Primary 442.71" 102.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English} 2.79 2.93 3.06

Primary OutFlow Max=4.88 cfs @ 12.43 hrs HW=442.74' (Free Discharge)
1=RCP_Round 12" (Inlet Controls 3.66 cfs @ 4.66 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 1.22 cfs @ 0.45 fps)

Summary for Pond 9P: CULVERT2

Inflow Area = 5703 ac, 0.00% Impervious, Inflow Depth > 1.12" for 10-yr event
Inflow = 3.88cfs @ 12.43 hrs, Volume= 0.533 af

QOutflow = 388c¢fs @ 12.43 hrs, Volume= 0.533 af, Atten=0%, Lag= 0.0 min
Primary = 3.88cfs @ 12.43 hrs, Volume= 0.533 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 446.33' @ 12.43 hrs

Device Routing Invert Quitlet Devices

#1  Primary 44477 12.0" Round RCP_Round 12"
L= 37.0' RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 444.77' / 443.04' S=0.0468"" Cc= 0.900
n= 0.012 Concrete pipe, finished, Flow Area=0.79 sf

#2  Primary 447.85 134.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.08

rimary OutFlow Max=3.87 cfs @ 12.43 hrs HW=446.32' (Free Discharge)
1=RCP_Round 12" (Inlet Controls 3.87 cfs @ 4.93 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs})
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Summary for Pond 10P: CULVERT 3

Inflow Area = 33.722 ac, 0.00% Impervious, Inflow Depth > 1.12" for 10-yr event
Inflow = 2297 cfs @ 12.43 hrs, Volume= 3.152 af

Quifflow = 22.97 cfs @ 12.43 hrs, Volume= 3.152 af, Atten=0%, Lag= 0.0 min
Primary = 22.97 cfs @ 12.43 hrs, Volume= 3.152 af

Routing by Stor-Ind methed, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 443.71' @ 12.43 hrs

Device Routing Invert  Qutlet Devices

#1  Primary 441.30" 12.0" Round RCP_Round 142"
L=37.0" RCP, sq.cut end projecting, Ke=0.500
Intet / Outlet Invert= 441.30'/ 439.47' S=0.0495 "/ Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 443.55' 102.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=RCP_Round 12" (Inlet Controls 5.22 cfs @ 6.65 fps)

Emary OutFlow Max=22.87 cfs @ 12.43 hrs HW=443.71' (Free Discharge)
2=Broad-Crested Rectanguiar Weir (Weir Controls 17.65 cfs @ 1.10 fps)

Summary for Pond 12P: (new Pond)

Inflow Area = 9.283 ac, 0.00% Impervious, Inflow Depth > 1.12" for 10-yr event
Inflow = 6.32cfs @ 12.43 hrs, Volume= 0.868 af

Outflow = 8.32cfs @ 12.43 hrs, Volume= 0.868 af, Atten=0%, Lag=0.0 min
Primary = 6.32cfs @ 12.43 hrs, Volume= 0.868 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 431.70' @ 12.43 hrs

Device Routing Invert Qutlet Devices

#1  Primary 428.07" 12.0" Round CMP_Round 12"
L=50.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 428.07' / 425.62' S=0.0490"" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 431.67° 90.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=CMP_Round 12" (Barrel Controls 5.11 cfs @ 6.51 fps)

gmary OutFlow Max=6.10 cfs @ 12.43 hrs HW=431.69" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 0.98 cfs @ 0.44 fps)
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Summary for Subcatchment 18: ON-SITE to N. WETLAND

Runoff = 10.84cfs @ 12.14 hrs, Volume= 0.939 af, Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description
9,912 30  Woods, Good, HSG A
214,361 55 Woods, Good, HSG B
55,556 77 Woods, Good, HSG D
279,829 58 Weighted Average
279,829 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feef)  ({ft/ft) (ft/sec) (cfs)
9.0 373 0.0844 0.69 Lag/CN Method,

Summary for Subcatchment 28: ON-SITE to S. WETLAND

Runoff = 6.74cfs @ 12.26 hrs, Volume= 0.844 af, Depth> 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 25-yr Rainfall=6.00" :

Area (sf) CN Description

113,545 30 Woods, Good, HSG A

291,277 55 Woods, Good, HSG B
8,892 77 Woods, Good, HSG D

413,714 49 Weighted Average

413,714 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{(min) (feet) {ft/ft)  (ft/sec) {cfs)
15.1 533 0.0841 0.59 Lag/CN Method,

Summary for Subcatchment 3S: ON-SITE SOUTH

Runoff = 015cfs @ 12.54 hrs, Volume= 0.044 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1ll 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description
49,640 30 Woods, Good, HSG A
18,071 55 Woods, Good, HSG B
237 77  Woods, Good, HSG D
67,948 37 Weighted Average
67,948 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (fest) (fi/fit)  (ft/sec) {cfs)
15.0 Direct Entry,

Summary for Subcatchment 118: OFF-SITE NORTH

Runoff = 79.35cfs @ 12.90 hrs, Volume= 15.414 af, Depth> 1.81"

Runoff by 8CS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type I} 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description
* 13.700 80 Industrial developed
76.800 55 Woods, Good, HSG B
11.800 61 _ >75% Grass cover, Good, HSG B
102.400 59 Weighted Average
102.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min} {fest) (ftift)  (ft/sec) (cfs)
61.4 3,373 0.0590 0.91 Lag/CN Method,

Summary for Subcatchment 12S: OFF-SITE SOUTH

Runoff = 6.49cfs @ 12.41 hrs, Volume= 0.829 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description

211,161 55 Woods, Good, HSG B
37,264 77  Woods, Good, HSG D

248,425 58 Woeighted Average

248,425 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (fest) (ft/ft)  (ft/sec) (cfs)
26.3 1,800 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 13S: OFF-SITE SOUTH

Runoff = 38.39cfs @ 12.41 hrs, Volume= 4.902 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description
1,248,574 55 Woods, Good, HSG B
220,337 77  Woods, Good, HSG D

1,468,911 68 Weighted Average
1,468,911 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Desctiption
(min) _ (feet)  (ft/ft) (ft/sec) {cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 14S: OFF-SITE SOUTH

Runoff = 8.21cfs @ 12.41 hrs, Volume= 1.048 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Wl 24-hr 25-yr Rainfall=6.00"

Area (sf)  CN Description
267,034 55 Woods, Good, HSG B
47,124 77 Woods, Good, HSG D
314,158 58 Woeighted Average
314,158 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet}  (ftAt) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 15S: most southerly culvert

Runoff = 10.57 cfs @ 12.41 hrs, Volume= 1.349 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [l 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description

343,695 55 Woods, Good, HSG B
60,6562 77 Woods, Good, HSG D

404,347 58 Weighted Average

404,347 100.00% Pervious Area

Tc lLength Slope Velocity Capacity Description
(min)  (fest) (ft/ft)  (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Reach 1R: 4' STREAM

Inflow Area = 108.103 ac, 0.00% Impervious, Inflow Depth > 1.77" for 25-yr event
[nflow = 81.85cfs @ 12.89 hrs, Volume= 15.927 af, Incl. 0.30 cfs Inflow Loss
Cutflow = 81.60cfs @ 12.93 hrs, Volume= 15.902 af, Atten=0%, Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.30 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 3.08 fps, Avg. Travel Time= 2.6 min

Peak Storage= 7,432 ¢f @ 12.90 hrs
Average Depth at Peak Storage= 0.98'
Bank-Full Depth=1.50' Flow Area= 33.0 sf, Capacity= 226.25 cfs
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4.00' x 1.50' deep channel, n=0.033 Siream, clean & straight
Side Slope Z-value=12.0'/" Top Width= 40.00°

Length= 482.0' Slope= 0.0301 /'

Inlet invert= 448.00', Qutlet Invert= 433.50'

Summary for Reach 3R: 4' STREAM

Inflow Area = 114.627 ac, 0.00% Impervious, Inflow Depth > 1.70" for 25-yr gvent
Inflow = 82.45 cfs @ 13.00 hrs, Volume= 16.188 af, Incl. 0.30 cfs Inflow Loss
Outflow = 82.29cfs @ 13.03 hrs, Volume= 16,173 af, Atten= 0%, Lag= 2.0 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Max. Velocity= 8.20 fps, Min. Travel Time= 0.9 min

Avg. Velocity = 4.81 fps, Avg. Travel Time= 1.5 min

Peak Storage= 4,587 cf @ 13.02 hrs
Average Depth at Peak Storage= 1.71'
Bank-Full Depth= 3.00' Flow Area= 57.1 sf, Capacity= 394.92 cfs

Custom cross-section, Length=421.0' Slope=0.0190""" (101 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 420.36', Outlet Invert= 412.34"

Offset Elevation Chan.Depth n Description

(feet) (feet) (feet)

0.00 3.00 0.00

20.00 1.50 1.50 0.050

24.00 1.30 1.70 0.030 Short grass

24.50 0.00 3.00 0.025 Earth, clean & winding

28.50 0.00 3.00 0.025

29.00 1.30 1.70 0.030

33.00 1.50 1.50 0.050

53.00 3.00 0.00 0.050
Depth End Area  Perim. Storage Discharge
{faet) (sq-ft) {fest) (cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
1.30 5.9 6.8 2,483 46.91
1.50 7.6 14.8 3,221 61.50

3.00 571 54.9 24,060 394.92
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Summary for Reach 5R: NORTH STREAM(DP1)

Inflow Area = 114.527 ac, 0.00% Impervious, Inflow Depth > 1.73" for 25-yr event
Inflow = 83.08cfs @ 12.93 hrs, Volume= 16.526 af, Incl. 0.30 cfs Inflow Loss
Quiflow = 8275c¢fs @ 13.00 hrs, Volume= 16.494 af, Atten= 0%, Lag= 4.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.11 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 3.70 fps, Avg. Travel Time= 3.1 min

Peak Storage= 11,259 cf @ 12.96 hrs
Average Depth at Peak Storage= 4.39'
Bank-Full Depth= 1.00' Flow Area= 2.7 sf, Capacity= 10.29 cfs

4.00' x 1.00' deep Parabolic Channel, n=0.050 Mountain streams w/large bouiders
Length= 695.0' Slope=0.0348 /'
Inlet Invert= 458.00°, Outlet Invert= 433.82'

Summary for Reach 6R: SOUTH WETLAND (DP2)

Inflow Area = 175.801 ac, 0.00% Impervious, Inflow Depth > 1.66" for 25-yr event
Inflow = 10553 cfs @ 12.88 hrs, Volume= 24.361 af
Outflow = 105653 cfs @ 12.88 hrs, Volume= 24.361 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Summary for Pond 5P: CULVERT1

Inflow Area = 102.400 ac, 0.00% !mpervious, Inflow Depth > 1.81" for 25-yr event

Inflow = 79.35cfs @ 12.90 hrs, Volume= 15.414 af
Outflow = 79.35cfs @ 12.90 hrs, Volume= 15.414 af, Atten= 0%, Lag= 0.0 min
Primary = 79.35¢cfs @ 12.90 hrs, Volume= 15.414 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 454.37' @ 12.90 hrs

Device Routing Invert OQOutlet Devices

#1  Primary 451.46' 24.0" Round CMP_Round 24"
L=62.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 4561.46' / 450.468' S=0.0161"/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Primary 454.01"  105.0" long (Profile 5} Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06
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1=CMP_Round 24" (Barrel Controls 15.98 cfs @ 5.09 fps)

Emary OutFlow Max=79.33 cfs @ 12.90 hrs HW=454.37" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 63.36 cfs @ 1.67 fps)

Summary for Pond 7P: CULVERT4

Inflow Area = 7.212 ac, 0.00% Impervious, Inflow Depth > 1.74" for 25-yr event
Inflow = 821cfs @ 12.41 hrs, Volume= 1.048 af

Outflow = 821cfs @ 12.41 hrs, Volume= 1.048 af, Atten= 0%, Lag= 0.0 min
Primary = 821 cfs @ 12.41 hrs, Volume= 1.048 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 44277 @ 12.41 hrs

Device Routing Invert Outlet Devices

#1  Primary 441.30' 120" Round RCP_Round 12"
L=39.0 RCP, sq.cut end projecting, Ke=0.500
Inlet / Qutlet Invert= 441.30' / 439.47' $=0.0469 /' Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 442.71' 102.0' long {Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48 '
Coef. (English) 2.79 2.93 3.06

1=RCP_Round 12" {Inlet Controls 3.73 cfs @ 4.75 fps)

gmary OutFlow Max=8.17 cfs @ 12.41 hrs HW=442.77" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 4.44 cfs @ 0.70 fps)

Summary for Pond 9P: CULVERT2

Inflow Area = 9.703 ac, 0.00% Impervious, Inflow Depth > 1.74" for 25-yr event
Inflow = 649 cfs @ 12.41 hrs, Volume= 0.829 af

Outflow = 6.49cfs @ 12.41 hrs, Volume= 0.829 af, Atten= 0%, lLag= 0.0 min
Primary = 6.49cfs @ 12.41 hrs, Volume= 0.829 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=447.86' @ 12.40 hrs

Device Routing Invert QOutlet Devices

#1  Primary 44477' 12.0" Round RCP_Round 12"
L=37.0" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 444.77' [ 443.04' $=0.0468"" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 447.85' 134.0"fong (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2,79 2.93 3.06

Primary OutFlow Max=6.26 cfs @ 12.41 hrs HW=447.86' (Free Discharge)
1=RCP_Round 12" (Inlet Controls 6.08 cfs @ 7.74 fps)
2=Broad-Crested Rectangular Weir (Wsir Controls 0.17 ¢fs @ 0.22 fps)
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Summary for Pond 10P: CULVERT 3

Inflow Area = 33.722 ac, 0.00% Impervious, Inflow Depth > 1.74" for 25-yr event
Inflow = 38.3%9cfs @ 12.41 hrs, Volume= 4.902 af

Outflow = 38.39cfs @ 12.41 hrs, Volume= 4,902 af, Atten= 0%, Lag= 0.0 min
Primary = 38.39cfs @ 12.41 hrs, Volume= 4.902 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=443.79' @ 12.41 hrs

Device Routing Invert Qutlet Devices

#1  Primary 441.30'" 12.0" Round RCP_Round 12"
1=37.0" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 441.30"/ 439.47' S=0.0495"/" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 443.55' 102.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.08

1=RCP_Round 12" (Inlet Controls 5.33 cfs @ 6.79 fps)

Emary OutFlow Max=38.27 cfs @ 12.41 hrs HW=443.79" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 32.94 cfs @ 1.36 fps)

Summary for Pond 12P: (new Pond)

[nflow Area = 9.283 ac, 0.00% Impervious, Inflow Depth > 1.74" for 25-yr event
Inflow = 10.57 cfs @ 12.41 hrs, Volume= 1.349 af

Cutflow = 10.57 cfs @ 12.41 hrs, Volume= 1.349 af, Atten= 0%, Lag= 0.0 min
Primary = 10.57 cfs @ 12.41 hrs, Volume= 1.349 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 431.75' @ 12.41 hrs

Device Routing nvert Outlet Devices

#1  Primary 428.07" 12.0" Round CMP_Round 12"
L= 50.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 428.07' / 425.62' S=0.0490"" Cc= 0.900
n=0.026 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 431.67° 90.0' long (Profite 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

rimary OutFlow Max=10.49 cfs @ 12.41 hrs HW=431.75' (Free Discharge)}
1=CMP_Round 12" (Barrel Controls 5.14 cfs @ 6.55 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 5.35 cfs @ 0.77 fps)
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Summary for Subcatchment 1S: ON-SITE to N. WETLAND

Runoff = 18.56 cfs @ 12.14 hrs, Volume= 1.533 af, Depth> 2.86"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description
9912 30 Woods, Good, HSG A
214,361 55 Woods, Good, HSG B
55,556 77  Woods, Good, HSG D

279,829 58 Weighted Average
279,829 100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.0 373 0.0844 0.69 Lag/CN Method,

Summary for Subcatchment 2S: ON-SITE to S. WETLAND

Runoff = 14.28 cfs @ 12.24 hrs, Volume= 1.534 af, Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100-yr Rainfall=7.66"

Area (sf} CN Description

113,545 30 Woods, Good, HSG A
201,277 55 Woods, Good, HSG B
8,802 77 Woods, Good, HSG D

413,714 49 Weighted Average
413,714 100.00% Pervious Area

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

15.1 533 0.0841 0.59 l.ag/CN Method,
Summary for Subcatchment 38: ON-SITE SOUTH

Runoff = 0.63cfs @ 12.38 hrs, Volume= 0.110 af, Depth> 0.85"

Runoif by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1ll 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description

49,640 30 Woods, Good, HSG A
18,071 55 Woods, Good, HSG B
237 77  Woods, Good, HSG D

67,948 37 Weighted Average
67,948 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min}  (feet) {ft/ft)  (ft/sec) {cfs)
15.0 Direct Entry,

Summary for Subcatchment 11S: OFF-SITE NORTH

Runoff =  13405cfs @ 12.88 hrs, Volume= 24,980 af, Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"

Area (ac} CN Description
* 13.700 80 Industrial developed
76.800 55 Woods, Good, HSG B
11.900 61 >75% Grass cover, Good, HSG B
102.400 59 Weighted Average
102.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
_(min) _ (feet)  (ft/ft) (ft/sec) (cfs)
61.4 3,373 0.0590 0.91 Lag/CN Method,

Summary for Subcatchment 12S: OFF-SITE SOUTH

Runoff = 1M AM1cfs @ 12.39 hrs, Volume= 1.354 af, Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1lf 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description

211,161 55 Woods, Good, HSG B
37,264 77 Woods, Good, HSG D

248,425 58 Woeighted Average

248,425 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftft} (ft/sec) {cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 135: OFF-SITE SOUTH

Runoff = 65.68 cfs @ 12.39 hrs, Volume= 8.009 af, Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description
1,248,574 55 Woods, Good, HSG B
220,337 77 Woods, Good, HSG D
1,468,911 568 Weighted Average
1,468,911 100.00% Pervious Area
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Te Llength Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) {cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 148: OFF-SITE SOUTH

Runoff = 1405 cfs @ 12.39 hrs, Volume= 1.713 af, Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type !l 24-hr 100-yr Rainfalli=7.66"

Area (sf) CN Description
267,034 55 Woods, Good, HSG B
47,124 77  Woods, Good, HSG D

314,158 58 Weighted Average
314,158 100.00% Pervious Area

Tc lLength Slope Velocity Capacity Description
(min)  (feet) {fifft)  {ft/sec) (cfs)

263 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 15S: most southerty culvert

Runoff = 18.08cfs @ 12.39 hrs, Volume= 2.205 af, Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type HI 24-hr 100-yr Rainfall=7.66"

Area {sf} CN_ Description

343,695 55 Woods, Good, HSG B
60,652 77 Woods, Good, HSG D

404,347 58 Weighted Average

404,347 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cis)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Reach 1R: 4' STREAM

Inflow Area = 108.103 ac, 0.00% Impervious, Inflow Depth > 2.80" for 100-yr event
Inflow = 138.34 cfs @ 12.86 hrs, Volume= 25.997 af, Incl. 0.30 cfs Inflow Loss
Qutflow = 13812 cfs @ 12.89 hrs, Volume= 25,964 af, Atten=0%, Lag= 2.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.05 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 3.39 fps, Avg. Travel Time= 2.4 min

Peak Storage= 11,009 cf @ 12.88 hrs
Average Depth at Peak Storage= 1.22'
Bank-Full Depth= 1.50" Flow Area= 33.0 sf, Capacity= 226.25 cfs
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4.00' x 1.50' deep channel, n= 0,033 Stream, clean & straight
Side Slope Z-value=12.0"/" Top Width= 40.00°

Length=482.0' Slope=0.0301 /'

Inlet Invert= 448.00', Outiet Invert= 433.50'

Summary for Reach 3R: 4' STREAM

Inflow Area = 114.527 ac, 0.00% Impervious, Inflow Depth > 2.81" for 100-yr event
[nflow = 139.83 cfs @ 12.96 hrs, Volume= 26.791 af, Incl. 0.30 cfs Inflow Loss
Qutflow = 138.57 cfs @ 13.00 hrs, Volume= 26.772 af, Atten= 0%, lLag= 2.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.20 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 5.28 fps, Avg, Travel Time= 1.3 min

Peak Storage= 8,428 ¢f @ 12.98 hrs
Average Depth at Peak Storage= 2.09'
Bank-Full Depth= 3.00' Flow Area= 57.1 sf, Capacity= 394.92 cfs

Custom cross-section, Length= 421.0' Slope=0.0190 /" - {101 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 420.36°, Outlet Invert= 412.34'

¥
Offset Elevation Chan.Depth n Description
(feet) (feet) (feat)
0.00 3.00 0.00
20.00 1.50 1.50 0.050
24.00 1.30 1.70 0.030 Short grass
24.50 0.00 3.00 0.025 Earth, clean & winding
28.50 0.00 3.00 0.025
29.00 1.30 1.70 0.030
33.00 1.50 1.50 0.050
53.00 3.00 0.00 0.050
Depth End Area  Perim. Storage Discharge
{feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
1.30 5.9 6.8 2,463 46.91
1.50 7.6 14.8 3,221 61.50

3.00 57.1 54.9 24,060 394.92
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Summary for Reach 5R: NORTH STREAM(DP1)

Inflow Area = 114.527 ac, 0.00% Impervious, Inflow Depth > 2.85" for 100-yr event
Inflow = 140.65 cfs @ 12.89 hrs, Volume= 27.161 af, Incl. 0.30 cfs Inflow Loss
Qutflow = 140.13 cfs @ 12.96 hrs, Volume= 27.117 af, Atten= 0%, Lag= 4.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.21 fps, Min. Trave! Time= 2.2 min
Avg. Velocity = 3.99 fps, Avg. Travel Time= 2.9 min

Peak Storage= 18,707 cf @ 12.93 hrs
Average Depth at Peak Storage= 7.08'
Bank-Full Depth= 1.00' Flow Area= 2.7 sf, Capacity= 10.29 cfs

4.00' x 1.00' deep Parabolic Channel, n=0.050 Mountain streams w/large bouiders
Length=695.0' Slope=0.0348 /'
Inlet Invert= 458.00', QOutlet Invert= 433.82'

Summary for Reach 6R: SOUTH WETLAND (DP2)

Inflow Area = 175.801 ac, 0.00% Impervious, Inflow Depth > 2.75" for 100-yr event
Inflow 180.43 cfs @ 12.78 hrs, Volume= 40,342 af
Qutflow 180,43 ¢fs @ 12.78 hrs, Volume= 40.342 af, Atten= 0%, Lag=0.0 min

it

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Pond 5P; CULVERT1

Inflow Area = 102,400 ac, 0.00% Impervious, Inflow Depth > 2.93" for 100-yr event
Inflow = 134.05 cfs @ 12.88 hrs, Volume= 24980 af

Outflow = 134.05 cfs @ 12.88 hrs, Volume= 24,980 af, Atten= 0%, Lag= 0.0 min
Primary = 13405 cfs @ 12.88 hrs, Volume= 24.980 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 454.55' @ 12.88 hrs

Device Routing Invert Outlet Devices

#1  Primary 451.46'" 24.0" Round CMP_Round 24"
L=62.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 451.46' / 450.46' S=0.0161"/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Primary 454.01" 105.0' long (Profile 5} Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06
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1=CMP_Round 24" (Barrel Controls 16.71 cfs @ 5.32 fps)

gmary OutFlow Max=133.78 cfs @ 12.88 hrs HW=454,55' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 117.07 cfs @ 2.06 fps)

Summary for Pond 7P: CULVERT4

Inflow Area = 7.212 ac, 0.00% Impervious, Inflow Depth > 2.85" for 100-yr event
Inflow = 1405 cfs @ 12.39 hrs, Volume= 1.713 af

Qutflow = 14.05cfs @ 12.39 hrs, Volume= 1.713 af, Atten=0%, Lag= 0.0 min
Primary = 14.05cfs @ 12.39 hrs, Volume= 1.713 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 442.82' @ 12.39 hrs

Device Routing Invert OQutlet Devices

#1  Primary 441.30" 12.0" Round RCP_Round 12"
L=39.0" RCP, sq.cut end projecting, Ke=0.500
Inlet / Qutlet Invert= 441.30'/ 439.47' S=0.0469 '/ Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 442.71' 102.0'long {Profile 5) Broad-Crested Rectangutar Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=RCP_Round 12" (Inlet Controls 3.82 cfs @ 4.86 fps)

Emary OutFlow Max=13.99 cfs @ 12.39 hrs HW=442.82' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 10.17 ¢fs @ 0.92 fps)

Summary for Pond 9P: CULVERT2

Inflow Area = 2.703 ac, 0.00% Impervious, Inflow Depth > 2.85" for 100-yr event
Inflow = 1M1 cfs @ 12.32 hrs, Volume= 1.354 af

Outflow = 1111 cfs@ 12.39 hrs, Volume= 1.354 af, Atten= 0%, Lag= 0.0 min
Primary = 1111 cfs @ 12.39 hrs, Volume= 1.354 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 447.91' @ 12.39 hrs

Device Routing Invert OQutlet Devices

#1  Primary 444.77° 120" Round RCP_Round 12"
L=37.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 444.77' / 443.04' S=0.0468 /' Cc= 0.900
n=10.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 447.85' 134.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (fest) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.086

rimary OutFlow Max=10.97 cfs @ 12.39 hrs HW=447.91" (Free Discharge)
=RCP_Round 12" (Iniet Controls 6.14 cfs @ 7.82 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 4.83 cfs @ 0.65 fps)
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Summary for Pond 10P: CULVERT 3

Inflow Area = 33.722 ac, 0.00% Impservious, Inflow Depth > 2.85" for 100-yr event
Inflow = 65.68 cfs @ 12.39 hrs, Volume= 8.009 af

Outflow = 65.68cfs @ 12.39 hrs, Volume= 8.009 af, Atten=0%, Lag= 0.0 min
Primary = 65.68 cfs @ 12.39 hrs, Volume= 8.009 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 443.90' @ 12.39 hrs

Device Routing Invert Qutlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
L=37.0" RCP, sq.cut end projecting, Ke=0.500
Inlet / Outlet invert= 441.30'/ 439.47' S=0.0495"1" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area=0.79 sf

#2  Primary 443.55' 102.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=RCP_Round 12" (Inlet Controls 5.49 cfs @ 6.98 fps)

gmary OutFlow Max=65.46 cfs @ 12.39 hrs HW=443.90" (Free Discharge)
2=Broad-Crested Rectangular Welr (Weir Controls 59.98 cfs @ 1.66 fps)

Summary for Pond 12P: (new Pond)

Inflow Area = 9.283 ac, 0.00% Impervious, Inflow Depth > 2.85" for 100-yr event
Inflow = 18.08 cfs @ 12.39 hrs, Volume= 2.205 af

Outflow = 18.08 cfs @ 12.39 hrs, Volume= 2.205 af, Atten=0%, Lag= 0.0 min
Primary = 18.08 cfs @ 12.39 hrs, Volume= 2.205 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=431.81' @ 12.39 hrs

Device Routing invert Outlet Devices

#1  Primary 428.07 12.0" Round CMP_Round 12"
L=850.0'" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 428,07' / 425.62' S=0.0480"" Cc=0.900
n=0.025 Corrugated metal, Flow Area=0.79 sf

#2  Primary 431.67" 90.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. {English) 2.79 2.93 3.06

1=CMP_Round 12" (Barrel Controls 5.17 cfs @ 6.58 fps)

Emary OutFlow Max=17.97 cfs @ 12.39 hrs HW=431.81' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 12.80 cfs @ 1.03 fps)
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Summary for Subcatchment 48: Parking & Bldg Lot1

AREAS TO CB1,2,3 & LOT1 ROOF DRAIN

Runoff = 213cfs @ 12.10 hrs, Volume= 0.155 af, Depth> 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description
12,000 98 Roofs, HSG A
27642 98 Paved parking, HSG D
15,619 39 >75% Grass cover, Good, HSG A
55,261 81 Weighted Average
15,619 28.26% Pervious Area
39,642 71.74% \mpervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 5S: Parking & Bldg Lot2

Runoff = 5.77 cfs @ 12.09 hrs, Volume= 0.433 af, Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description

* 29,772 98 Paved parking {(CB78&8)
* 50,1564 98 ROOF
1,800 61 >75% Grass cover, Good, HSG B
10,948 61 >75% Grass cover, Good, HSG B
92,674 93 Weighted Averags
12,748 13.76% Pervious Area
79,926 86.24% Impervious Area

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

6.0 Direct Enfry,

Summary for Subcatchment 7S: NORTH PARKING AREA LOT2

AREAS TO CB5+CB6

Runoff = 152cfs @ 12.09 hrs, Volume= 0.110 af, Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11 24-hr 2-yr Rainfall=3.20"
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Area (sf) CN Description
21,266 98 Paved parking, HSG A
10,077 61  >75% Grass cover, Good, HSG B
31,343 86 Weighted Average
10,077 32,15% Petvious Area
21,266 67.85% Impervious Area

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

Summary for Subcatchment 8S: ON-SITE to N. WETLAND

Runoff = 098 cfs @ 12.28 hrs, Volume= 0.165 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0,05 hrs
Type Il 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description
8,984 30 Woods, Good, HSG A
184,313 55 Woods, Good, HSG B
50,360 77  Woods, Good, HSG D
253,657 58 Woeighted Average
253,657 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) _ (feet)  (it/ft) (ft/sec) (cfs)
9.0 373 0.0844 0.69 Lag/CN Method,

Summary for Subcatchment 9S: ON-SITE to 8. WETLAND

Runoff = 0.08 cfs @ 13.81 hrs, Volume= 0.050 af, Depth> 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfali=3.20"

Area (sf) CN Description
50,838 30 Woods, Good, HSG A
151,191 55 Woods, Good, HSG B
4,686 77  Woods, Good, HSG D
27,297 55 Woods, Good, HSG B
243,012 49  Weighted Average
243,012 100.00% Pervious Area

Te Length Slope Velocity Capacity Description
{min) (feet) (ftfft)  (ft/sec) (cfs)
15.1 533 0.0841 0.59 Lag/CN Method,
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Summary for Subcatchment 10S: ON-SITE SOUTH

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description
49,640 30 Woods, Good, HSG A
18,071 55 Woods, Good, HSG B
237 77 Woods, Good, HSG D
67,948 37 Waeighted Average
67,948 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feel) (ftifty  (ft/sec) (cfs)

16.0 Direct Entry,

Summary for Subcatchment 178: LOT1 TRUCK PARKING

AREA TO GRATE INLET WQU

Runoff = 0.89cfs @ 12.09 hrs, Volume= 0.064 af, Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Nl 24-hr 2-yr Rainfall=3.20"

Area (sf} CN Description
14,445 98 Paved parking, HSG A
3,154 39  =»75% Grass cover, Good, HSG A
17,599 87 Weighted Average
3,154 17.92% Pervious Area
14,445 82.08% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 185: OFF-SITE NORTH

Runoff = 10.83 cfs @ 13.08 hrs, Volume= 3.107 af, Depth> 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2-yr Rainfall=3.20"

Area {ac) CN Description
* 13.700 80 Industrial developed
76.800 55 Woods, Good, HSG B
11.900 61  >75% Grass cover, Good, H3G B

102.400 59 Woeighted Average
102.400 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  {fest) (ft/t)  (ft/sec) (cfs)
61.4 3,373 0.0590 0.91 Lag/CN Method,

Summary for Subcatchment 19S:; OFF-SITE SOUTH

Runoff = 0.78 cfs @ 12.56 hrs, Volume= 0.160 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3,20"

Area (sf) CN Description

211,161 55 Woods, Good, HSG B
37,264 77 Woods, Good, HSG D

248,425 58 Weighted Average

248,425 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (fest) (ft/ft)  (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 20S: OFF-SITE SOUTH

Runoff = 461 cfs @ 12.56 hrs, Volume= 0.948 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description
1,248,574 55 Woods, Good, HSG B
220,337 77 Woods, Good, H3G D
1,468,911 58 Woeighted Average
1,468,911 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 21S: OFF-SITE SOUTH

Runoff = 0.99cfs @ 12.56 hrs, Volume= 0.203 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.20"

Area (sf) CN Description

267,034 55 Woods, Good, HSG B
47 124 77  Woods, Good, HSG D

314,158 58 Weighted Average

314,158 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feel)  (ft/ft) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 22S: most southerly culvert

Runoff = 127 cfs @ 12.56 hrs, Volume= 0.261 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.20"

Area (sf} CN Description
343,695 55 Woods, Good, HSG B
60,652 77  Woods, Good, HSG D

404,347 58 Weighted Average
404,347 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ {feet)  (ft/ift) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Reach 23R: 4' STREAM

Inflow Area = 115.599 ac, 1.07% Impervious, Inflow Depth > 0.26" for 2-yr event
Inflow 1069 ¢fs @ 13.23 hrs, Volume= 2.529 af, Incl. 0.30 cfs Inflow Loss
Outflow 10.58 cfs @ 13.27 hrs, Volume= 2.525 af, Atten= 0%, Lag=2.5 min

I

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.86 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 2.59 fps, Avg. Travel Time= 2.7 min

Peak Storage= 918 cf @ 13.25 hrs
Average Depth at Peak Storage= 0,52'
Bank-Full Depth= 3.00' Flow Area= 57.1 sf, Capacity= 394.92 cfs

Custom cross-section, Length=421.0' Slope=0.0190"" (101 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 420.36", Qutlet Invert= 412.34'
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Offset Elevation Chan.Depth n Description
(feet) {feat) (feet)
0.00 3.00 0.00
20.00 1.80 1.50 0.050
24.00 1.30 1,70 0.030 Short grass
24.50 0.00 3.00 0.025 Earth, clean & winding
- 28.50 0.00 3.00 0,025
29.00 1.30 1,70 0.030
33.00 1.50 1.50 0.050
53.00 3.00 0.00 0.050
Depth End Area  Perim. Storage Discharge
(feet) (sq-ft) (feet) {cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
1.30 5.9 6.8 2,463 46.H1
1.50 7.6 14.8 3,221 61.60
3.00 57.1 54.9 24,060 304.92

Summary for Reach 24R: NORTH STREAM(DP1)

Inflow Area = 114.330 ac, 0.29% Impervious, Inflow Depth > 0.30" for 2-yr event
Inflow = 10.93 cfs @ 13.15 hrs, Volume= 2.831 af, Incl. 0.30 cfs Inflow Loss
Qutflow = 10,90 cfs @ 13.23 hrs, Volume= 2.822 af, Atten= 0%, Lag= 5.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.92 fps, Min. Travel Time= 3.0 min
Avg. Velocity = 2.47 fps, Avg. Travel Time= 4.7 min

Peak Storage= 1,932 cf @ 13.18 hrs
Average Depth at Peak Storage= 1.03'
Bank-Full Depth= 1.00' Flow Area= 2.7 sf, Capacity= 10.29 cfs

4.00' x 1.00' deep Parabolic Channel, n=0.050 Mountain streams w/large boulders
Length= 695.0' Slope= 0.0348"/"
Inlet Invert= 458.00", Outlet Invert= 433.82'

Summary for Reach 25R: SOUTH WETLAND (DF2)

Inflow Area = 175.801 ac, 2.03% Impervious, Inflow Depth > 0.27" for 2-yr event
Inflow 13.79cfs @ 13.21 hrs, Volume= 3.987 af
Outflow 13.79cfs @ 13.21 hrs, Volume= 3.987 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Reach 30R: PROPOSED BOX CULVERT

Inflow Area = 116,599 ac, 1.07% Impervious, Inflow Depth > 0.29" for 2-yr event
Inflow 10.90cfs @ 13.23 hrs, Volume= 2.822 af
Qutflow 10.88 cfs @ 13.23 hrs, Volume= 2.822 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.60 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2,52 fps, Avg. Travel Time= 0.2 min

Peak Storage=71 of @ 13.23 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 3.00" Flow Area= 30.0 sf, Capacity= 408.69 cfs

120.0" W x 38.0" H Box Pipe

n=0.012

Length= 30.0' Slope=0.0100"/

Inlet Invert= 419.30", Outlet Invert= 419.00'

Summary for Reach 31R: 4' STREAM

Inflow Area = 108.103 ac, 0.00% Impervious, Inflow Depth > 0.33" for 2-yr event
Inflow 1095 cfs @ 13.07 hrs, Volume= 2.973 af, Incl. 0.30 cfs Inflow Loss
Qutflow 10.92 cfs @ 13.15 hrs, Volume= 2.963 af, Atten=0%, Lag= 4.7 min

i

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.15 fps, Min. Travel Time= 2.5 min
Avg. Velocity = 2.07 fps, Avg. Travel Time= 3.9 min

Peak Storage= 1,672 cf @ 13.11 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth=1.50' Flow Area= 33.0 si, Capacity= 226.25 ¢fs

4.00' x 1.50' deep channel, n=0.033 Stream, clean & straight
Side Slope Z-value=12.0"/' Top Width= 40.00'

Length= 482.0' Slope= 0.0301 /'

Inlet Invert= 448.00", Outlet Invert= 433.50'
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Summary for Pond 11P: RETAINITS FOR LOT1

ESHGW is 6.0 ft. below natural grade om this area of the site where test holes were excavated. Test
holes 1 and 2 are on natural ground of el. 427.97, so ESHGW is at el. 421.97, and the bottom of the pond
has been set 4 ft. above that at el, 426.0

Inflow Area = 1.269 ac, 71.74% Impervious, Inflow Depth > 1.47" for 2-yr event

Inflow = 213 cfs @ 12.10 hrs, Volume= 0.155 af

Cutflow = 049 cfs @ 11.90 hrs, Volume= 0.155 af, Atten=77%, Lag= 0.0 min
Discarded = 048 cfs @ 11.80 hrs, Volume= 0.155 af

Primary = 000cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 427.31' @ 12.53 hrs Surf.Area= 2,537 sf Storage= 1,665 cf
Flood Elev= 433.00' SurfArea= 2,537 sf Storage= 11,722 cf

Plug-Flow detention time= 22.1 min calculated for 0.155 af (100% of inflow)
Center-of-Mass det. time= 21.5 min { 860.4 - 838.9 )

Volume Invert Avail.Storage Storage Description
#1 426.00' 1,691 cf 43.00'W x 59.00'L. x 6.67'H Crushed Stone Envelope
16,922 cf Overall - 12,693 cf Embedded = 4,228 cf x 40.0% Voids
#2 427.00' 9,945 cf retain_it retain_it 5.0' x 35 Inside #1

Inside= 84.0"W x 60.0"H => 36.41 sf x 8.00'L = 291.3 cf
Outside= 96.0"W x 68.0"H => 45.33 sf x 8.00'L. = 362.7 cf
5 Rows adjusted for 249.4 cf perimeter wall

#3 432.66' 226 cf  3.00'D x 8.00'H Vertical Cone/Cylinder x 4 -Impervious
#4 427.00' 161 cf 4.00'D x 12.80'H Vertical Cone/Cylinder -Impervious
12,024 cf Total Available Storage
Device Routing Invert Quttet Devices
#1 Discarded 426.00' 8.270 infhr Exfiltration over Horizontal area
#2  Primary 432.50' 12.0" Round Culvert

L=25.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 432.50'/ 427.50' S=0.2000"" Cc=0.200
n=0.012, Flow Area=0.79 sf :

iscarded OutFlow Max=0.49 cfs @ 11.90 hrs HW=426.16"' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.49 cfs)

ﬂmary OutFlow Max=0.00 cfs @ 0.00 hrs HW=426.00' (Free Discharge)
2=Culvert ( Controls 0.00 cfs)

Summary for Pond 13P: CULTEC2

ESHGW depth at Test Pit 8 is 60". Natural grade el. 416.25, so ESHGW el. 411.25. The baottom of the
infiltration system is set e minimum of 4 ft. above at el. 415.25

Inflow Area = 0.720 ac, 67.85% Impervious, Inflow Depth > 1.83" for 2-yr event

Inflow = 1.52cfs @ 12.09 hrs, Volume= 0.110 af

Quiflow = 040 cfs @ 11.90 hrs, Volume= 0.110 af, Atten=74%, Lag= 0.0 min
Discarded = 0.40cfs @ 11.90 hrs, Volume= 0.110 af

Primary 0.00cfs @ 0.00 hrs, Volume= 0.000 af
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Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=416.35' @ 12.48 hrs Surf.Area= 2,088 sf Storage= 1,016 cf

Plug-Flow detention time= 14.6 min calculated for 0.110 af (100% of inflow)
Center-of-Mass det. time= 14.2 min ( 836.2 - 8220 )

Volume Invert Avail.Storage  Storage Description
#1A 415.25' 2,297 of 38.67'W x 54.00'L. x 3.54'H Field A
7,395 of Overall - 1,653 cf Embedded = 5,742 of x 40.0% Voids
#2A 416.25' 1,653 cf Cultec R-150XLHD x 60 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overal! Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 12 rows

#3 416.25' 82 cf _4.00'D x 6.50'H Vertical Cone/Cylinder -Impervious

4,031 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 415.25' 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 418.76' 6.0" Round Culvert X 2,00

L=80.0'" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 418.,75' / 416.00' S= 0.0344"'/' Cc= 0.900
h= 0.012, Flow Area= 0.20 sf

Ecarded OutFlow Max=0.40 cfs @ 11.90 hrs HW=415.34"' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.40 cfs)

i—mary OutFlow Max=0.00 cfs @ 0.00 hrs HW=415.25' (Free Discharge)
=Culvert ( Controls 0.00 cfs)

Summary for Pond 18P: CULTEC1

ESHGW is at a depth of 72" in Test Hole #4. Ground surface el, 436.72, so ESHGW el. 430.72. The
bottom of the infiltration system is set a minimum of 4 feet above this at el. 435.0

Inflow Area = 0.404 ac, 82.08% Impervious, Inflow Depth > 1.91" for 2-yr event

Inflow = 0.8%cfs @ 12.09 hrs, Volume= 0.064 af

Outflow = 027 cfs @ 11.90 hrs, Volume= 0.064 af, Atten=69%, Lag= 0.0 min
Discarded = 0.27 cfs @ 11.90 hrs, Volume= 0.064 af

Primary = 000cfs@ 0.00hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=435.87' @ 12.43 hrs Surf.Area= 1,422 sf Storage= 495 cf

Plug-Flow detention time= 9.4 min calculated for 0.064 af {(100% of inflow)
Center-of-Mass det. time= 9.2 min { 827.5 - 818.3)
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Volume Invert __Avail Storage Storage Description
#1A 435.00' 1,574 cf 26.33'W x 54.00'L. x 3.54'H Field A
5,036 cf Overall - 1,102 cf Embedded = 3,934 of x 40.0% Voids
#2A 436,00 1,102 ¢f Cultec R-150XLHD x 40 Inside #1

Effective Size= 29.8"W x 18.0"H => 2,65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

2,676 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 435.00' 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 437.50' 6.0" Round Culvert

L=25.0" CPP, square edge headwalf, Ke= 0,500
Inlet / Qutlet Invert= 437.50' / 436.00' S=0.0600" Cc=0.900
n= 0.012, Flow Area= 0.20 sf

iscarded OutFlow Max=0.27 cfs @ 11.90 hrs HW=435.04' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.27 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=435.00' (Free Discharge)
2=Culvert ( Controls 0.00 cfs)

Summary for Pond 26P: CULVERT1

Inflow Area = 102.400 ac, 0.00% Impervious, Inflow Depth > 0.36" for 2-yr event

inflow = 10.83 cfs @ 13.08 hrs, Volume= 3.107 af :

Outflow = 10.83 cfs @ 13.08 hrs, Volume= 3.107 af, Atten= 0%, Lag= 0.0 min
Primary = 10.83 cfs @ 13.08 hrs, Volume=" 3.107 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 453,20' @ 13.08 hrs

Device Routing Invert Outlet Devices

#1  Primary 451.46" 24.0" Round CMP_Round 24"
L=62.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 451.46' / 450.46' S=0.0161"" Cc= 0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Primary 454.01" 105.0"long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=CMP_Round 24" (Barrel Controls 10.82 cfs @ 4.72 fps)

gmary OutFlow Max=10.82 cfs @ 13.08 hrs HW=453.28' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 27P: CULVERT4

Inflow Area = 7.212ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-yr event

Inflow = 0.99cfs @ 12.56 hrs, Volume= 0.203 af

QOutflow = 099cfs @ 12.56 hrs, Volume= 0.203 af, Atten= 0%, Lag= 0.0 min
Primary = 0.98cfs @ 12.56 hrs, Volume= 0.203 aof

Routing by Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=441.81' @ 12.56 hrs

Device Routing Invert OQutlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
[=39.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 441.30' / 439.47' $=0.0469"" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 442.71' 102.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.48 0.98 1.48
Coef. (English) 2.79 2.93 3.06

Primary OutFlow Max=0.98 cfs @ 12.56 hrs HW=441.81" (Free Discharge)
1=RCP_Round 12" (Inlet Controls 0.98 cfs @ 2.43 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 28P: CULVERT2

Inflow Area = 2.703 ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-yr event

Inflow = 0.78cfs @ 12.56 hrs, Volume= 0.160 af

Qutflow = 0.78cfs @ 12.56 hrs, Volume= 0.160 af, Atten=0%, Lag= 0.0 min
Primary = 0.78cfs @ 12.56 hrs, Volume= 0.160 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 445.22' @ 12.56 hrs '

Device Routing Invert OQutlet Devices

#1  Primary 44477 12.0" Round RCP_Round 12"
L=37.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 444.77' / 443.04' $S=0.0468'/" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 447.85' 134.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (fest) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

-1=RCP_Round 12" {Inlet Controls 0.78 cfs @ 2.28 fps)

gmary OutFlow Max=0.78 cfs @ 12.56 hrs HW=445.22" (Free Discharge)
2=Broad-Crested Rectangular Weir { Controls 0.00 cfs)

Summary for Pond 29P: CULVERT 3

Inflow Area = 33.722 ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-yr event
Inflow = 461 cfs @ 12.56 hrs, Volume= 0.948 af
Outflow = 461cfs @ 12.56 hrs, Volume= 0.948 af, Atten= 0%, Lag= 0.0 min

Primary 461cfs @ 12.56 hrs, Volume= 0.948 af
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Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 443.29' @ 12.56 hrs

Device Routing Invert Outlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
L= 37.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Qutiet Invert= 441.30'/ 439.47' S=0.0495""" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 443.55' 102.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=RCP_Round 12" (Inlet Controls 4.59 cfs @ 5.85 fps)

gmary QutFlow Max=4.59 cfs @ 12.56 hrs HW=443.28' (Free Discharge)
2=Broad-Crested Rectangutar Weir ( Controls 0.00 cfs)

Summary for Pond 30P: (new Pond)

Inflow Area = 9.283 ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-yr event

Inflow = 1.27 cfs @ 12.56 hrs, Volume= 0.261 af

Outflow = 1.27 cfs @ 12.56 hrs, Volume= 0.261 af, Atten=0%, Lag= 0.0 min
Primary = 1.27 cfs @ 12.56 hrs, Volume= 0.261 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 428.75' @ 12.56 hrs

Device Routing Invert QOutlet Devices

#1  Primary 428.07" 120" Round CMP_Round 12"
L=50.0'" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 428.07' / 425.62' S=0.0490"1" Cc= 0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 431.67' 90.0' long {Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

rimary OutFlow Max=1.26 cfs @ 12.56 hrs HW=428.75" (Free Discharge)
1=CMP_Round 12" (Inlet Controls 1.26 cfs @ 2.22 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 32P: Surface Pond on south end

ESHGW is consistently 4 ft below natural ground throughout the site, in this area, the ground in the center
of the pond is el. 419.5, so ESHGW is el. 415.5, and the bottom of pond is set two feet above this at el,
417.5

Inflow Area = 2.128 ac, 86.24% Impervious, Inflow Depth > 2.44" for 2-yr event

Inflow = 577 cfs @ 12.09 hrs, Volume= 0.433 af

Outflow = 0.97 cfs @ 12.56 hrs, Volume= 0.433 af, Atten=83%, Lag=28.6 min
Discarded = 0.97 cfs @ 12.56 hrs, Volume= 0.433 af

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Peak Elev=418.79' @ 12.56 hrs Surf.Area= 5,051 sf Storage= 5,768 cf
Flood Elev= 422,34" Surf.Area= 7,945 sf Storage= 26,479 cf

Plug-Flow detention time= 41.5 min calculated for 0.432 af (100% of inflow)
Center-of-Mass det. time= 40.9 min ( 833.1 - 792.2)

Volume Invert  Avail.Storage  Storage Description
#1 417.50' 26,479 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
{fest) {sq-ft) (fest) {cubic-feet) (cubic-feet) {sg-ft)
417.50 3,691 2375 0 0 3,691
418.00 4,431 256.5 2,028 2,028 4,448
420.00 6,080 2037 10,468 12,495 6,167
422.00 7,945 331.3 13,983 26,479 8,139
Device Routing Invert Qutlet Devices

#1 Discarded 417.50' 8.270 infhr Exfiltration over Horizontal area

#2  Secondary 421.00" 8.0" long x 8.0’ breadth Broad-Crested Rectangutar 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 5.580
Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
264 2.65 265 266 2.66 2.68 2,70 2.74

iscarded OutFlow Max=0.97 cfs @ 12.56 hrs HW=418.79" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.97 cfs)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=417.50' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: Parking & Bldg Lot1

AREAS TO CB1,2,3 & LOT1 ROOF DRAIN

Runoff = 426 cfs @ 12.09 hrs, Volume= 0.309 af, Depth> 2,92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 10-yr Rainfali=4.93"

Area (sf) CN Description
12,000 98 Roofs, HSG A
27,642 98 Paved parking, HSG D
15,619 39  >75% Grass cover, Good, HSG A
55,261 81 Weighted Average

15,619 28.26% Pervious Area
39,642 71.74% Impervious Area

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

Summary for Subcatchment 5S: Parking & Bldg Lot2

Runoff = 947 cfs @ 12.09 hrs, Volume= 0.732 af, Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4.93"

Area (sf} CN Description
29,772 98 Paved parking (CB788)
* 50,154 98 ROOF
1,800 61 >75% Grass cover, Good, HSG B
10,848 61 >75% Grass cover, Good, HSG B
92,674 93 Waeighted Average
12,748 13.76% Pervious Area
79,926 86.24% Impervious Area

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

Summary for Subcatchment 7S: NORTH PARKING AREA LOT2

AREAS TO CB5+CB6

Runoff = 277 cls @ 12.09 hrs, Volume= 0.204 af, Depth> 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4.93" ‘;
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Area (sf) CN Description
21,266 98 Paved parking, HSG A
10,077 61 >75% Grass cover, Good, HSG B
31,343 86 Weighted Average
10,077 32.15% Pervious Area
21,266 67.85% [mpervious Area

Tc Length  Slope Velocity Capacity Description
(min} __ (feet)  (it/it) (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 8S: ON-SITE to N. WETLAND

Runoff = 5.86cfs @ 12.15 hrs, Volume= 0.547 af, Depth> 1.13"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1 24-hr 10-yr Rainfall=4.93"

Area (sf} CN Description
8,084 30 Woods, Good, HSG A
194,313 556 Woods, Good, HSGB
50,360 77 Woods, Good, HSG D
253,667 58 Weighted Average
253,657 100.00% Pervious Area

Tec Length  Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
9.0 373 0.0844 0.69 Lag/CN Method,

Summary for Subcatchment 9S: ON-SITE to S. WETLAND

Runoff = 1.76cfs @ 12.34 hrs, Volume= 0.283 af, Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10-yr Rainfall=4.93"

Area (sf) CN Description
59,838 30 Woods, Good, HSG A
151,191 55 Woods, Good, HSG B
4,686 77 Woods, Good, HSG D
27,297 55 Woods, Good, HSG B
243,012 49 Weighted Average
243,012 100.00% Pervious Area

Tc length Slope Velocity Capacity Description
{min) _ (fest)  (ft/ft) (ft/sec} {cfs)
15.1 533 0.0841 0.59 l.ag/CN Method,
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Summary for Subcatchment 108: ON-SITE SOUTH

Runoff = 0.03cfs @ 14.81 hrs, Volume= 0.016 af, Depth> 0.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0,05 hrs
Type Il 24-hr 10-yr Rainfall=4.93"

Area (sf) CN Description
49640 30 Woods, Good, HSG A
18,071 55 Woods, Good, HSG B
237 77  Woods, Good, HSG D
67,948 37 Weighted Average
67,948 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min} (fest) (ft/fty  ({ft/sec) {cfs)

15.0 Direct Entry,

Summary for Subcatchment 178: LOT1 TRUCK PARKING

AREA TO GRATE INLET WQU

Runoff = 1.59cfs @ 12.09 hrs, Volume= 0.118 af, Depth> 3.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.93"

Area (sf} CN Description
14,445 98 Paved parking, HSG A
3,154 39 >75% Grass cover, Good, HSG A
17,599 87 Weighted Average
3,154 17.92% Pervious Area
14,445 82.08% Impervious Area

Te length Slope Velocity Capacity Description
{min) (feet) {(ft/fit)  (ft/sec) (cfs)

6.0 Direct Entry,

Summary for Subcatchment 18S: OFF-SITE NORTH

Runoff 48.32 cfs @ 12.92 hrs, Volume= 0.997 af, Depth> 1.17"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [l 24-hr 10-yr Rainfall=4,93"

Area (ac} CN Description
* 13.700 80 Industrial developed
76.800 55 Woods, Good, HSG B
11.900 61 >75% Grass cover, Good, H5G B
102.400 59 Woeighted Average
102.400 100.00% Pervious Area
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Te Llength Slope Velocity Capacity Description
{(min) (fest) {ftit}  (ft/sec) {cfs)
61.4 3,373 0.0590 0.91 Lag/CN Method,

Summary for Subcatchment 19S: OFF-SITE SOUTH

Runoff = 3.88cfs @ 12.43 hrs, Volume= 0.533 af, Depth> 1.12"

Runoff by SC8 TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lll 24-hr 10-yr Rainfall=4.93"

Area (sf) CN Description
211,161 55 Woods, Good, HSG B
37,264 77 Woods, Good, HSG D

248,425 58 Weighted Average
248,425 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet)  (ft/ft) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 20S: OFF-SITE SOUTH

Runoff = 2297 cfs @ 12.43 hrs, Volume= 3.152 af, Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1ll 24-hr 10-yr Rainfall=4.93"

Area {sfY CN Description
1,248,574 55 Woods, Good, HSG B
220,337 77  Woods, Good, HSG D
1,468,911 58 Weighted Average
1,468,911 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min}  (feet) (ft/ft)  (ft/sec) (cfs)
263 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 21S: OFF-SITE SOUTH

Runoff = 491 cfs @ 12.43 hrs, Volume= 0.674 af, Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4,93"

Area (sf) CN Description
267,034 55 Woods, Good, HSG B
47124 77 Woods, Good, HSG D

314,158 58 Weighted Average
314,158 100.00% Pervious Area
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Te Length Slope Velocity Capacity Description
{min} (fest) {ft/ft) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 22S8: most southerly culvert

Runoff = 6.32cfs @ 12.43 hrs, Volume= 0.868 af, Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0,00-24.00 hrs, dt= 0.05 hrs
Type il 24-hr 10-yr Rainfall=4.93"

Area {sf) CN Description
343,695 55 Woods, Good, HSG B
60,652 77 Woods, Good, HSG D

404,347 58 Weighted Average
404,347 100.00% Pervious Area

Tc lLength Slope Velocity Capacity Description
{min) (feet) (fifft)  (fi/sec) {cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Reach 23R: 4' STREAM

Inflow Area = 115.599 ac, 1.07% Impervious, Inflow Depth > 1.05" for 10-yr event
Inflow 49.84 cfs @ 13.04 hrs, Volume= 10.125 af, Incl. 0.30 cfs Inflow Loss
Outflow 4977 cfs @ 13.07 hrs, Volume= 10.114 af, Atten= 0%, Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.15 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 4.23 fps, Avg. Travel Time= 1.7 min

Peak Storage= 2,574 cf @ 13.05 hrs
Average Depth at Peak Storage= 1.34'
Bank-Full Depth= 3.00' Flow Area= 57.1 sf, Capacity= 394.92 cfs

Custom cross-section, |ength=421.0' Slope=0.0190 "/ (101 Elevation Intervals)
Flow calculated by Manning's Subdivision method
inlet Invert= 420.36', Qutlet Invert= 412.34'
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Offset Elevation Chan.Depth n Description
{feet) {feet) (feet)
0.00 3.00 0.00
20.00 1.860 1.50 0.050
24,00 1.30 1.70 0.030 Short grass
24.50 0.00 3.00 0.025 Earth, clean & winding
28.50 0.00 3.00 0.025
29.00 1.30 1.70 0.030
33.00 1.50 1.50 0.050
53.00 3.00 0.00 0.050
Depth End Area  Perim. Storage Discharge
(feet} (sg-ft) {feef) {cubic-feet} (cfs)
0.00 0.0 4.0 0 0.00
1.30 59 6.8 2,463 46.91
1.50 7.6 14.8 3,221 61.50
3.00 57.1 54.9 24,060 394.92

Summary for Reach 24R: NORTH STREAM(DP1)

Inflow Area = 114.330 ac, 0.29% Impervious, Inflow Depth > 1.10" for 10-yr event
Inflow = 50.36 cfs @ 12.96 hrs, Volume= 10.449 af, Incl. 0.30 cfs Inflow Loss
Outflow = 50.14 cfs @ 13.04 hrs, Volume= 10.426 af, Atten= 0%, Lag= 4.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.96 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 3.40 fps, Avg. Travel Time= 3.4 min

Peak Storage= 7,027 cf @ 13.00 hrs
Average Depth at Peak Storage= 2.87'
Bank-Full Depth= 1.00' Flow Area= 2.7 sf, Capacity= 10.29 cfs

4.00' x 1.00' deep Parabolic Channel, n=0.050 Mountain streams w/large boulders
lL.ength=695.0" Slope= 0.0348 /'
Inlet Invert= 458.00', QOutlet Invert= 433.82'

Summary for Reach 25R: SOUTH WETLAND (DP2)

Inflow Area = 175.801 ac, 2.03% Impervious, Inflow Depth > 1.03" for 10-yr event
Inflow 63.36 cfs @ 12.95 hrs, Volume= 15.107 af
Qutflow 63.36 cfs @ 12.95 hrs, Volume= 15.107 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Reach 30R: PROPOSED BOX CULVERT

Inflow Area = 115598 ac, 1.07% Impervious, Inflow Depth > 1.08" for 10-yr event
Inflow = 5014 cfs @ 13.04 hrs, Volume= 10.426 af
Outflow = 5014 cfs @ 13.04 hrs, Volume= 10.425 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0,05 hrs
Max. Velocity= 8.24 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.02 fps, Avg. Travel Time= 0.1 min

Peak Storage= 183 ¢f @ 13.04 hrs
Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 3.00" Flow Area= 30.0 sf, Capacity= 408.69 cfs

120.0" W x 36.0" H Box Pipe

n=0.012

Length= 30.0' Slope=0.0100"/

Inlet Invert= 419.30', Ouflet Invert= 419.00"

Summary for Reach 31R: 4' STREAM

Inflow Area = 108.103 ac, 0.00% Impervious, Inflow Depth > 1.14" for 10-yr event
Inflow 49.76 cfs @ 12.91 hrs, Volume= 10.2286 af, Incl. 0.30 cfs Inflow Loss
Outftow 4960 cfs @ 12.97 hrs, Volume= 10.207 af, Atten= 0%, Lag= 3.3 min

mon

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.67 fps, Min. Travet Time= 1.7 min
Avg. Velocity = 2.80 fps, Avg. Travel Time= 2.9 min

Peak Storage= 5,127 cf @ 12.94 hrs
Average Depth at Peak Storage= 0.79'
Bank-Full Depth=1.50" Flow Area= 33.0 sf, Capacity= 226.25 cfs

4.00' x 1.50' deep channel, n=0.033 Stream, clean & straight
Side Slope Z-value=12.0"/" Top Width= 40.00'

Length= 482.0" Slope= 0.0301 '/

Inlet Invert= 448.00', Outlet Invert= 433.50'
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Summary for Pond 11P: RETAINITS FOR LOT1

ESHGW is 6.0 ft. below natural grade om this area of the site where test holes were excavated. Test
holes 1 and 2 are on natural ground of el. 427.97, so ESHGW is at el. 421.97, and the bottom of the pond
has been set 4 ft. above that at el. 426.0

Inflow Area = 1.269 ac, 71.74% Impervious, Inflow Depth > 2.92" for 10-yr event

Inflow = 426 cfs @ 12.09 hrs, Volume= 0.309 af

Outflow = 0.49cfs @ 11.70 hrs, Volume= 0.308 af, Atten=89%, Lag= 0.0 min
Discarded = 0.40cfs @ 11.70 hrs, Volume= 0.308 af

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev= 428.78' @ 12.86 hrs Surf.Area= 2,537 sf Storage= 4,780 cf
Flood Elev= 433.00' Surf.Area= 2,537 sf Storage= 11,722 cf

Plug-Flow detention time= 78.1 min calculated for 0.308 af (100% of inflow)
Center-of-Mass det. time= 77.2 min ( 896.3 - 819.1)

Volume Invert Avail.Storage  Storage Description
#1 426.00' 1,691 c¢f  43.00'W x 59.00'L x 6.67'H Crushed Stone Envelope
16,922 cf Overall - 12,693 cf Embedded = 4,228 of x 40.0% Voids
#2 427.00' 9,945 of retain_it retain_jt 5.0' x 35 Inside #1

Inside= 84.0"W x 60.0"H => 36.41 sf x 8.00'L = 291.3 cf
Outside= 96.0"W x 68.0"H => 45.33 sf x 8.00'\. = 362.7 cf
5 Rows adjusted for 249.4 cf perimeter wall

#3 432.66' 226 c¢f  3.00'D x 8.00'H Vertical Cone/Cylinder x 4 -Impervious
#4 427.00' 161 ¢f  4.00'D x 12.80'H Vertical Cone/Cylinder -Impervious
12,024 cf Total Available Storage
Device Routing Invert OQutlet Devices
#1  Discarded 426.00' 8.270 infhr Exfiltration over Horizontal area
#2  Primary 432.50' 12.0" Round Culvert

L=25.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 432.50' / 427.50' S=0.2000"" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Eisdcarded OutFlow Max=0.49 cfs @ 11.70 hrs HW=426.16' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.49 cfs)

rimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=426.00' (Free Discharge)
2=Culvert ( Controls 0.00 cfs)

Summary for Pond 13P: CULTEC2

ESHGW depth at Test Pit 8 is 60". Natural grade el. 416.25, so ESHGW e!. 411.25. The bottom of the
infiltration system is set e minimum of 4 ft. above at el. 415.25

Inflow Area = 0.720 ac, 67.85% Impervious, Inflow Depth > 3.40" for 10-yr event

Inflow = 277cfs @ 12.09 hrs, Volume= 0.204 af

Qutflow = 040cfs @ 11.70 hrs, Volume= 0.204 af, Atten= 86%, Lag= 0.0 min
Discarded = 0.40 cfs @ 11.70 hrs, Volume= 0.204 af

Primary 0.00cfs@ 0.00 hrs, Volume= 0.000 af
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Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=417.45' @ 12.62 hrs Surf.Area= 2,088 sf Storage= 2,775 of

Plug-Flow detention time= 47.0 min calculated for 0.203 af (100% of inflow)
Center-of-Mass det. time= 46.6 min ( 851.1 - 804.5)

Volume Invert _ Avail Storage Storage Description
#1A 415.25' 2,207 cf  38.67'W x 54.00'L x 3.54'H Field A
7,395 cf Overall - 1,653 of Embedded = 5,742 of x 40.0% Voids
#2A 416.25' 1,653 ¢f Cultec R-150XLLHD x 60 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L. with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 12 rows

#3 416.25' 82 cf _ 4.00'D x 6.50'H Vertical Cone/Cylinder -Impervious

4,031 ¢f Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1 Discarded 415.25' 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 418.75' 6.0" Round Culvert X 2.00

L=80.0' CPP, square edge headwall, Ke= 0.500
Intet / Qutlet Invert= 418.75' / 416.00' S= 0.0344 '/ Cc=0.900
n=0.012, Flow Area= 0.20 sf

?D_scarded OutFlow Max=0.40 cfs @ 11.70 hrs HW=415.33' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.40 cfs)

E‘i ary OutFlow Max=0.00 cfs @ 0.00 hrs HW=415.25' (Free Discharge)
2=Culvert ( Controls 0.00 cfs)

Summary for Pond 18P: CULTECA

ESHGW is at a depth of 72" in Test Hole #4. Ground surface el, 436.72, so ESHGW el. 430.72. The
bottom of the infiltration system is set a minimum of 4 feet above this at el. 435.0

Inflow Area = 0.404 ac, 82.08% Impervious, Inflow Depth > 3.50" for 10-yr event

inflow = 1.59cfs @ 12.09 hrs, Volume= 0.118 af

Qutflow = 027 cfs @ 11.70 hrs, Volume= 0.118 af, Atten=83%, Lag=0.0 min
Discarded = 0.27 cfs @ 11.70 hrs, Volume= 0.118 af

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 436.77' @ 12.56 hrs Surf.Area= 1,422 sf Storage= 1,443 ¢f

Plug-Flow detention time= 32.4 min calculated for 0.118 af (100% of inflow)
Center-of-Mass det. time= 32.2 min ( 833.5 - 801.3 )
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Volume Invert __Avail.Storage _ Storage Description
#1A 435.00' 1,574 cf 26.33'W x 54.00'L x 3.54'H Field A
5,036 ¢f Overall - 1,102 cf Embedded = 3,934 cf x 40.0% Voids
#H2A 436.00' 1,102 ¢f Cultec R-150XLHD x 40 Inside #1

Effective Size= 20.8"W x 18.0"H => 2,65 5T x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 8 rows

2,676 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 435.00' 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 437.50' 6.0" Round Culvert

L=25.0" CPP, square edge headwall, Ke= 0,500
Inlet / Outlet Invert= 437.50' / 436.00' S=0.0600"'"" Cc=0.900
n=0.012, Flow Area=0.20 sf

Discarded QutFlow Max=0.27 cfs @ 11.70 hrs HW=435.04' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.27 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=435.00' (Free Discharge)
2=Culvert { Controls 0.00 cfs)

Summary for Pond 26P: CULVERT1

Inflow Area = 102.400 ac, 0.00% Impervious, Inflow Depth > 1.17" for 10-yr event
Inflow = 48.32 ofs @ 12.92 hrs, Volume= 9,997 af

Outflow = 4832 cfs @ 12.92 hrs, Volume= 9.997 af, Atten= 0%, Lag= 0.0 min
Primary = 4832 cfs @ 12.92 hrs, Volume= 9.997 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 454.24' @ 12.92 hrs

Device Routing Invert Qutlet Devices

#1  Primary 451.46' 24.0" Round CMP_Round 24"
L=62.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 451.46' / 450.46' S=0.0161"" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Primary 454,01 105.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet} 0.49 0.98 1.48 g
Coef. (English) 2.79 2.93 3.06

1=CMP_Round 24" (Barrel Controls 15.43 cfs @ 4.91 fps)

%mary OutFlow Max=48.20 ¢fs @ 12.92 hrs HW=454.24' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 32.77 cfs @ 1.34 fps)
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Summary for Pond 27P: CULVERT4

Inflow Area = 7.212 ac, 0.00% Impervious, Inflow Depth > 1.12" for 10-yr event
Inflow = 491 cfs @ 12.43 hrs, Volume= 0.674 af :

Quiflow = 491 cfs @ 12.43 hrs, Volume= 0.674 af, Atten=0%, Lag= 0.0 min
Primary = 4.9 cfs @ 12.43 hrs, Volume= 0.674 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 442.74' @ 12.43 hrs

Device Routing Invert Qutlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
L=39.0" RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 441.30' / 439.47° $=0.0469 /' Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 442.71" 102.0' long (Profile 5} Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

Primary OutFlow Max=4.88 cfs @ 12.43 hrs HW=442.74' (Free Discharge)
1=RCP_Round 12" (Inlet Controls 3.66 cfs @ 4.66 fps)
=Broad-Crested Rectangular Weir (Weir Controls 1.22 cfs @ 0.45 fps)

Summary for Pond 28P: CULVERT2

Inflow Area = 5.703 ac, 0.00% impervious, Inflow Depth > 1.12" for 10-yr event
Inflow = 3.88cfs @ 12.43 hrs, Volume= 0.533 af

Qutflow = 3.88cfs @ 12.43 hrs, Volume= 0.533 af, Atten=0%, Lag= 0.0 min
Primary = 3.88cfs @ 12.43 hrs, Volume= 0.533 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 446.33' @ 12.43 hrs

Device Routing Invert Qutlet Devices

#1  Primary 444.77° 12.0" Round RCP_Round 12"
L= 37.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 444.77' / 443.04' S=0.0468 /' Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 447.85' 134.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.8 1.48
Coef. (English} 2.79 2,93 3.06

1=RCP_Round 12" (Inlet Controls 3.87 cfs @ 4.93 fps)

%mary OutFlow Max=3.87 cfs @ 12.43 hrs HW=446.32' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs}

Summary for Pond 29P: CULVERT 3

Inflow Area = 33.722 ac, 0.00% Impervious, Inflow Depth> 1.12" for 10-yr event
Inflow = 2297 cfs @ 12.43 hrs, Volume= 3.152 af
Outflow = 2297 cfs @ 12.43 hrg, Volume= 3.152 af, Atten=0%, Lag= 0.0 min

Primary 2297 cfs @ 12.43 hrs, Volume= 3.152 af
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Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=443.71' @ 12.43 hrs

Device Routing Invert Outlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
L= 37.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Qutlet Invert= 441.30'/ 439.47' S=0.0495'" Cc=0.900
n=0.012 Concrets pipe, finished, Flow Area= 0.79 sf

#2  Primary 443.55' 102.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.7¢ 2.93 3.06

1=RCP_Round 12" (Inlet Controls 5.22 cfs @ 6.65 fps)

gmary OutFlow Max=22.87 cfs @ 12.43 hrs HW=443.71"' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 17.65 cfs @ 1.10 fps)

Summary for Pond 30P: (new Pond)

Inflow Area = 9.283 ac, 0.00% Impervious, Inflow Depth > 1.12" for 10-yr event
Inflow = 6.32cfs @ 12.43 hrs, Volume= 0.868 af

Outflow = 6.32cfs @ 12.43 hrs, Volume= 0.868 af, Atten= 0%, Lag= 0.0 min
Primary = 6.32cfs @ 12.43 hrs, Volume= 0.868 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=431.70' @ 12.43 hrs

Device Routing Invert Outlet Devices

#1  Primary 428.07" 12.0" Round CMP_Round 12"
L=50.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 428.07' / 425.62' S=0.0490"" Cc=0.200
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 431.67° 90.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

Primary QutFlow Max=6.10 c¢fs @ 12.43 hrs HW=431.69' (Free Discharge)
1=CMP_Round 12" (Barre! Controls 5.11 cfs @ 6.51 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 0.98 cfs @ 0.44 fps)

Summary for Pond 32P: Surface Pond on south end
ESHGW is consistently 4 ft below natural ground throughout the site, in this area, the ground in the center

of the pond is el. 419.5, so ESHGW is el. 415.5, and the bottom of pond is set two feet above this at el.
417.5

Inflow Area = 2.128 ac, 86.24% Impervious, Inflow Depth > 4.13" for 10-yr event

Inflow = 947 cis @ 12.09 hrs, Volume= 0.732 af

Outflow = 113 cfs @ 12.70 hrs, Volume= 0.731 af, Atten=88%, lL.ag= 36.6 min
Discarded = 113 cfs @ 12.70 hrs, Volume= 0.731 af

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
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Peak Elev=410.81" @ 12.70 hrs Surf.Area= 5909 sf Storage= 11,338 cf
Flood Elev= 422.34' Surf.Area= 7,945 sf Storage= 26,479 cf

Plug-Flow detention time= 79.0 min calculated for 0.731 af (100% of inflow)
Center-of-Mass det. time= 78.5 min { 856.8 - 778.3 )

Volume Invert Avail.Storage  Storage Description
#1 417.50' 26,479 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(fest) {sq-ft) (feat) (cubic-feet) (cubic-feet) (sg-ft)
417.50 3,691 237.5 0 0 3,601
418.00 4,431 256.5 2,028 2,028 4,448
420.00 8,080 293.7 10,468 12,485 6,167
422 .00 7,945 331.3 13,983 26,479 8,139
Device Routing Ihvert Qutlet Devices

#1  Discarded 417.50' 8.270 infhr Exfiltration over Horizontal area

#2  Secondary 421.00" 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 2.69 268 2.68 2.66 2.64 2.64
2.64 265 265 2.66 266 2.68 2.70 2.74

iscarded OutFlow Max=1.13 cfs @ 12.70 hrs HW=419.81' (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.13 cfs)

Econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=417.50' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)




POSTDEVELOPMENT 9-5-23

369 HOLDEN ST - Current 090623 Type Il 24-hr 25-yr Rainfall=6.00"
Prepared by THOMPSON-LISTON Associates, Inc. Printed 9/8/2023
HydroCAD® 10.00-26 s/n 00422 © 2020 HydroCAD Software Solutions LLC Page 28

Summary for Subcatchment 48: Parking & Bldg Lot1

AREAS TO CB1,2,3 & LOT1 ROOF DRAIN

Runoff = 562cfs @ 12.09 hrs, Volume= 0.410 af, Depth> 3.88"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Wl 24-hr 25-yr Rainfall=6.00"

Area (si) CN Description
12,000 98 Roofs, HSG A
27,642 98 Paved parking, HSG D
15619 39 >75% Grass cover, Good, HSG A
55,261 81 Weighted Average
15,619 28.26% Pervious Area
39,642 71.74% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 5S: Parking & Bldg Lot2

Runoff = 11.73cfs @ 12.09 hrs, Volume= 0.918 af, Depth> 5,18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type lll 24-hr 25-yr Rainfali=6.00"

Area (sf) CN  Description
* 20,772 98 Paved parking (CB7&8)
* 50,154 98 ROCF
1,800 61 =>75% Grass cover, Good, HSG B
10,948 61 >75% Grass cover, Good, HSG B
092,674 93 Weighted Average
12,748 13.76% Pervious Area
79,926 86.24% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (fest) (ft/ft)  (ft/sec) (cfs)
8.0 Direct Entry,

Summary for Subcatchment 7S: NORTH PARKING AREA LOT2

AREAS TO CB5+CB6

Runoff = 3.55cfs @ 12.09 hrs, Volume= 0.264 af, Depth> 4.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [It 24-hr 25-yr Rainfali=8.00"
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Area (sf)  CN Description
21,266 98 Paved parking, HSG A
10,077 81 >75% Grass cover, Good, HSG B
31,343 86 Weighted Average
10,077 32.15% Pervious Area
21,266 67.85% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 8S: ON-SITE to N. WETLAND

Runoff = 9.83cfs @ 12.14 hrs, Volume= 0.851 af, Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, We|ghted CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1Y 24-hr 25-yr Rainfall=6.00"

Area (sf} CN Description

8,984 30  Woods, Good, HSG A
194,313 55 Woods, Good, HSG B
50,360 77 Woods, Good, HSG D

253,667 58 Woeighted Average
253,657 100.00% Pervious Area

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

9.0 373 0.0844 0.69 Lag/CN Method,
Summary for Subcatchment 9S: ON-SITE to S. WETLAND

Runoff = 3.96cfs @ 12.26 hrs, Volume= 0.496 af, Depth> 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description

59,838 30 Woods, Good, HSG A
151,191 55 Woods, Good, HSG B
4,686 77  Woods, Good, HSG D
27.297 55  Woods, Good, HSG B

243,012 49 Weighted Average
243,012 100.00% Pervious Area

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

15.1 533 0.0841 0.59 Lag/CN Method,
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Summary for Subcatchment 10S: ON-SITE SOUTH

Runoff = 015cfs @ 12.54 hrs, Volume= 0.044 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description
49,640 30 Woods, Good, HSG A
18,071 55 Woods, Good, HSG B
237 77 Woods, Good, HSG D
67,948 37 Weighted Average
67,948 100.00% Pervious Area

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

15.0 Direct Entry,

Summary for Subcatchment 17S: LOT1 TRUCK PARKING

AREA TO GRATE INLET WQU

Runoff = 203 cfs @ 12.09 hrs, Volume= 0.1562 af, Depth> 4.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type ll 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description
14,445 98 Paved parking, HSG A
3,154 39  >75% Grass cover, Good, H3G A
17,599 87 Woeighted Average
3,154 17.92% Pervious Area
14,445 82.08% Impervious Area

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

6.0 Direct Entry,
Summary for Subcatchment 18S: OFF-SITE NORTH

Runoff = 79.35cfs @ 12.90 hrs, Volume= 15.414 af, Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (ac) CN Description

* 13.700 80 Industrial developed
76.800 55 Woods, Good, HSG B
11.900 61 >75% Grass cover, Good, HSG B

102.400 59 Weighted Average
102.400 100.00% Pervious Area
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Tc length Slope Velocity Capacity Description
(min) __ (feet)  (ft/ft) (ft/sec) (cfs)

81.4 3,373 0.0590 0.91 Lag/CN Method,
Summary for Subcatchment 19S: OFF-SITE SOUTH

Runoff = 6.49 cfs @ 12.41 hrs, Volume= 0.829 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=8SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description
211,161 55 Woods, Good, HSG B
37,264 77 Woods, Good, HSG D

248,425 58 Waeighted Average
248,425 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feef) (ft/ft)  (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 20S: OFF-SITE SOUTH

Runoff = 3839 cfs @ 12.41 hrs, Volume= 4.902 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 25-yr Rainfall=6.00"

Area {(sfy CN Description
1,248,674 85 Woods, Good, HSG B
220,337 77 Woods, Good, HSG D
1,468,911 58 Weighted Average
1,468,911 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) {cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 21S: OFF-SITE SOUTH

Runoff = 8.21cfs @ 12.41 hrs, Volume= 1.048 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=8.00"

Area (sf) CN Description
267,034 55 Woods, Good, HSG B
47 124 77  Woods, Good, HSG D

314158 58 Woeighted Average
314,158 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feetl) {ft/ft)  (ft/sec) {cfs)
263 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 22S: most southerly culvert

Runoff = 1057 cfs @ 12.41 hrs, Volume= 1.349 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.00"

Area (sf) CN Description
343,695 55 Woods, Good, HSG B
60,652 77 Woods, Good, HSG D

404,347 58 Weighted Average
404,347 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min} _ (feet)  (ft/ft) (ft/sec) {cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Reach 23R: 4' STREAM

Inflow Area = 115.599 ac, 1.07% Impervious, Inflow Depth > 1.67" for 25-yr event
Inflow = 82.27 ofs @ 13.00 hrs, Volume= 16.100 af, Incl. 0.30 cfs Inflow Loss
Outflow = 8211 cfs@ 13.03 hrs, Volume= 16.086 af, Atten= 0%, Lag= 2.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.20 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 4.80 fps, Avg. Travel Time= 1.5 min

Peak Storage= 4,576 cf @ 13.02 hrs
Average Depth at Peak Storage=1.70'
Bank-Full Depth= 3.00' Flow Area= 57.1 sf, Capacity= 394.92 cfs

Custom cross-section, Length=421.0' Slope= 0.0190"/' (101 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 420.36", Outlet Invert= 412.34'

. 3395 T S,
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Offset Elevation Chan.Depth n Description
(feet) (feet) (feet)
0.00 3.00 0.00
20.00 1.50 1.50 0.050
24.00 1.30 1.70 0.030 Short grass
24.50 0.00 3.00 0.025 Earth, clean & winding
28.50 0.00 3.00 0.025
29.00 1.30 1.70 0.030
33.00 1.50 1.50 0.050
53.00 3.00 0.00 0.050
Depth End Area  Perim. Storage Discharge
(feet) (sg-ft) (feet) {cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
1.30 5.9 6.8 2,463 46.91
1.50 7.6 14.8 3,221 61.50
3.00 57.1 54.9 24,060 394,92

Summary for Reach 24R: NORTH STREAM(DP1)

Inflow Area = 114.330 ac, 0.29% Impervious, Inflow Depth > 1.73" for 25-yr event
Inflow = 8291 cfs @ 12.93 hrs, Volume= 16.438 af, Incl. 0.30 cfs Inflow Loss
Outflow = 8258 cfs @ 13.00 hrs, Volume= 16.407 af, Atten= 0%, Lag= 4.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.11 fps, Min. Trave! Time= 2.3 min
Avg. Velocity = 3.71 fps, Avg. Travel Time= 3.1 min

Peak Storage= 11,238 cf @ 12.96 hrs
Average Depth at Peak Storage= 4.38'
Bank-Full Depth= 1.00" Flow Area= 2.7 sf, Capacity= 10.29 cfs

4.00' x 1.00" deep Parabolic Channel, n=0.050 Mountain streams w/large boulders
l.ength= 695.0" Slope=0.0348 /"
Inlet Invert= 458.00', Outlet Invert= 433.82'

Summary for Reach 25R: SOUTH WETLAND (DP2)

Inflow Area = 175.801 ac, 2.03% Impervious, Inflow Depth > 1.63" for 25-yr event
inflow 104.41 cfs @ 12.89 hrs, Volume= 23.925 af
Outflow 104.41 cfs @ 12.89 hrs, Volume= 23.925 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Reach 30R: PROPOSED BOX CULVERT

Inflow Area = 115.589 ac, 1.07% Impervious, Inflow Depth> 1.70" for 25-yr event
Inflow = 82.58 cfs @ 13.00 hrs, Volume= 16.407 af
Outflow = 82.57 cfs @ 13.00 hrs, Volume= 16.406 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity=9.90 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.69 fps, Avg. Travel Time= 0.1 min

Peak Storage= 250 cf @ 13.00 hrs
Average Depth at Peak Storage= 0.83'
Bank-Full Depth= 3.00" Flow Area= 30.0 sf, Capacity= 408.69 cfs

120.0" W x 36.0" H Box Pipe

n=0.012

Length= 30.0' Slope= 0.0100 "/

Inlet Invert= 419.30', Outlet Invert= 419.00"

Summary for Reach 31R: 4' STREAM

Inflow Area = 108.103 ac, 0.00% Impervious, Inflow Depth > 1.77" for 25-yr event
Inflow 81.85cfs @ 12.89 hrs, Volume= 15.927 af, Incl. 0.30 cfs Inflow Loss
QOutflow 81.60cfs @ 12.93 hrs, Volume= 15.902 af, Aften=0%, Lag= 2.5 min

HIH

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.30 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 3.08 fps, Avg. Travel Time= 2.6 min

Peak Storage= 7,432 cf @ 12.90 hrs
Average Depth at Peak Storage= 0.98'
Bank-Full Depth= 1.50" Flow Area= 33.0 sf, Capacity= 226.25 cfs

4.00" x 1.50' deep channel, n=0.033 Stream, clean & straight
Side Slope Z-value= 12.0 /' Top Width= 40.00'

Length= 482.0' Slops= 0.0301 "/

Inlet invert= 448.00', Outlet Invert= 433.50°
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Summary for Pond 11P: RETAINITS FOR LOT1

ESHGW is 6.0 ft. below natural grade om this area of the site where test holes were excavated. Test
holes 1 and 2 are on natural ground of el. 427.97, so ESHGW is at el. 421,97, and the bottom of the pond
has been set 4 ft. above that at el. 426.0

Inflow Area = 1.269 ac, 71.74% Impervious, Inflow Depth > 3.88" for 25-yr event

Inflow = 562cfs @ 12,09 hrs, Volume= 0.410 af

Outflow = 0.49cfs @ 11.60 hrs, Volume= 0.410 af, Atten=91%, Lag= 0.0 min
Discarded = 0.49cfs @ 11.60 hrs, Volume= 0.410 af

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=420.86' @ 13.12 hrs Surf.Area= 2,537 sf Storage= 7,072 of
Flood Elev=433.00' Surf.Area= 2,537 sf Storage= 11,722 cf

Plug-Flow detention time= 123.5 min calculated for 0.409 af (100% of inflow)
Center-of-Mass det. time= 122.6 min { 933.6 - 811.0)

Volume Invert Avail.Storage  Storage Description
#1 4286.00' 1,691 cf  43.00'W x 59.00'L x 6.67'H Crushed Stone Envelope
16,922 cf Overall - 12,693 ¢f Embedded = 4,228 cf x 40.0% Voids
#2 427.00' 9,945 cf retain_it retain_it 5.0' x 35 Inside #1

Inside= 84.0"W x 60.0"H => 36.41 sf x 8.00'L = 291.3 cf
Outside= 96.0"W x 68.0"H => 45.33 sf x 8.00'L = 362.7 cf
5 Rows adjusted for 249.4 cf perimeter wall

#3 432.66' 226 cf  3.00'D x 8.00'H Vertical Cone/Cylinder x 4 -Impervious
#4 427.00' 161 cf  4.00'D x 12.80'H Vertical Cone/Cylinder -impervious
12,024 of Total Available Storage '
Device Routing Invert Qutlet Devices
#1 Discarded 426.00' 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 432.50' 12.0" Round Culvert

L=25.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 432.50' / 427.50' $=0.2000"" Cc= 0.900
n=0.012, Flow Area=0.79 sf

gi_s10arded OutFlow Max=0.49 cfs @ 11.60 hrs HW=426.16' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.49 cfs)

Emary OutFlow Max=0.00 cfs @ 0.00 hrs HW=426.00' (Free Discharge)
2=Culvert ( Controls 0.00 cfs)

Summary for Pond 13P: CULTEC2

ESHGW depth at Test Pit 8 is 60". Natural grade el. 416.25, so ESHGW el. 411.25. The bottom of the
infiltration system is set @ minimum of 4 ft. above at el. 415.25

Inflow Area = 0.720 ac, 67.85% Impervious, Inflow Depth > 4.41" for 25-yr event

Inflow = 3.55cls @ 12.09 hrs, Volume= 0.264 af

Outflow = 0.41cfs @ 12.75 hrs, Volume= 0.264 af, Atten=88%, Lag= 39.8 min
Discarded = 0.40cfs @ 11.65 hrs, Volume= 0.264 af

Primary 001cfs @ 12.75 hrs, Volume= 0.000 af
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Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 418.80' @ 12.76 hrs Surf.Area= 2,088 sf Storage= 3,982 cf

Plug-Flow detention time= 72.8 min calculated for 0.264 af (100% of inflow)
Center-of-Mass det. time= 72.4 min ( 869.7 - 797.2)

Volume invert Avail.Storage  Storage Description
#1A 415,25 2,297 cf 38.67'W x 54.00'L x 3.54'H Field A
7,395 cf Overall - 1,653 of Embedded = 5,742 cf x 40.0% Voids
#2A 416.25' 1,653 ¢f Cultec R-150XLHD x 60 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 of
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 12 rows

#3 416.25' 82 cf 4.00'D x 6.50'H Vertical Cone/Cylinder -Impsrvious

4,031 cf Total Avaitable Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Davices
#1 Discarded 415.25' 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 418.75' 6.0" Round Culvert X 2.00

1=80.0' CPP, square edge headwall, Ke=0.500 ,
Inlet / Outlet Invert= 418.75' / 416.00' S=0.0344 7 Cc=0.900
n=0.012, Flow Area= 0.20 sf

iscarded OutFlow Max=0.40 cfs @ 11.65 hrs HW=415.34' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.40 cfs)

rimary OutFlow Max=0.01 cfs @ 12.75 hrs HW=418.80' (Free Discharge)
=Culvert (Inlet Controls 0.01 cfs @ 0.73 fps)

Summary for Pond 18P: CULTEC1

ESHGW is at a depth of 72" in Test Hole #4. Ground surface el, 436.72, so ESHGW el. 430.72. The
bottom of the infiltration system is set a minimum of 4 feet above this at sl. 435.0 !

Inflow Area = 0.404 ac, 82.08% Impervious, Inflow Depth > 4.51" for 25-yr event

Inflow = 2.03cfs @ 12.09 hrs, Volume= 0.152 af

Qutflow = 027 cfs @ 12.64 hrs, Volume= 0.152 af, Atten= 86%, Lag= 32.8 min
Discarded = 0.27cls@ 11.65 hrs, Volume= 0.152 af

Primary = 0.00cfs @ 12.64 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 437.52' @ 12.64 hrs Surf.Area= 1,422 sf Storage= 2,096 cf

Plug-Flow detention time= 51.4 min calculated for 0.152 af (100% of inflow)
Center-of-Mass det. time= 51.2 min ( 845.4 - 794.2) ‘
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Volume Invert  Avail Storage _Storage Description
#1A 435.00' 1,574 cf 26.33'W x 54.00'L x 3.54'H Field A
5,036 cf Overall - 1,102 ¢f Embedded = 3,934 cf x 40.0% Voids
#2A 436.00' 1,102 ¢f Cultec R-150XLHD x 40 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 of
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= -+0.75' x 2.65 sf x 8 rows

2,676 of Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Discarded 435.00" 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 437.50' 6.0" Round Culvert

L=25.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 437.50' / 436.00' S=0.0600"" Cc=0.900
n=0.012, Flow Area= 0.20 sf

Esqcarded OutFlow Max=0.27 cfs @ 11.65 hrs HW=435.04' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.27 cfs)

rimary OutFlow Max=0.00 cfs @ 12.64 hrs HW=437.52' (Free Discharge)
2=Culvert (Inlet Controls 0.00 cfs @ 0.51 fps)

Summary for Pond 26P: CULVERT1

Inflow Area = 102,400 ac, 0.00% Impervious, Inflow Depth > 1.81" for 25-yr event ,
Inflow = 79.35cfs @ 12.90 hrs, Volume= 15.414 af
Outflow = 7935 c¢fs @ 12.90 hrs, Volume= 15.414 af, Atten=0%, Lag= 0.0 min
Primary = 79.35cfs @ 12.90 hrs, Volume= 15.414 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Etev= 454.37' @ 12.90 hrs

Device Routing Invert  Outlet Devices

#1  Primary 451.46' 24.0" Round CMP_Round 24"
L=62.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 451.46' / 450.46' $=0.0161'" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Primary 454.01" 105.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2,79 2.93 3.06

1=CMP_Round 24" (Barrel Controls 15.98 cfs @ 5.09 fps) 1

gmary OutFlow Max=79.33 cfs @ 12.90 hrs HW=454.37" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 63.36 cfs @ 1.67 fps) |
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Summary for Pond 27P: CULVERT4

Inflow Area = 7.212 ac, 0.00% Impervious, Inflow Depth > 1.74" for 25-yr event
inflow = 821cfs @ 12.41 hrs, Volume= 1.048 af

Outflow = 821 cfs@ 12.41 hrs, Volume= 1.048 af, Atten=0%, Lag= 0.0 min
Primary = 821 cfs @ 12.41 hrs, Volume= 1.048 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 442.77' @ 12.41 hrs

Device Routing Invert Qutlet Devices

#1  Primary 441.30" 12.0" Round RCP_Round 12"
L=39.0' RCP, sq.cut end projecting, Ke= 0.500 _
Inlet / Outlet Invert= 441.30' / 439.47' S$=0.0469 /' Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 442.71" 102.0' long (Profile 5} Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.3 3.06

Primary QutFlow Max=8.17 cfs @ 12.41 hrs HW=442.77' (Free Discharge)
1=RCP_Round 12" (Inlet Controls 3.73 cfs @ 4.75 fps)
2=Broad-Crested Rectangular Weir {Weir Controls 4.44 cfs @ 0.70 fps)

Summary for Pond 28P: CULVERT2

Inflow Area = 5703 ac, 0.00% Impervious, Inflow Depth> 1.74" for 25-yr event
Inflow = 6.49cfs @ 12.41 hrs, Volume= 0.829 af

Outflow = 649 cis @ 12.41 hrs, Volume= 0.829 af, Atten= 0%, Lag= 0.0 min
Primary = 6.49cfs @ 12.41 hrs, Volume= 0.829 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 447.86' @ 12.40 hrs

Device Routing Invert Outlet Devices

#1  Primary 444.77" 12.0" Round RCP_Round 12"
L=37.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 444.77' / 443.04' $=0.0468 "' Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area=0.79 sf

#2  Primary 447.85' 134.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (fest) 0.49 0.98 1.48
Cosef. (English) 2.79 2.93 3.06

Primary QutFlow Max=6.26 cfs @ 12.41 hrs HW=447.86' (Free Discharge)
1=RCP_Round 12" (Inlet Controls 6.08 cfs @ 7.74 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 0.17 cfs @ 0.22 fps)

Summary for Pond 29P: CULVERT 3

Inflow Area = 33.722 ac, 0.00% Impervious, Inflow Depth > 1.74" for 25-yr event
Inflow = 38.30cfs @ 12.41 hrs, Volume= 4.902 af
Outflow = 38,30 cfs @ 12.41 hrs, Volume= 4.902 af, Atten=0%, Lag= 0.0 min

Primary 38.39cfs @ 12.41 hrs, Volume= 4.902 af
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Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 443.79' @ 12.41 hrs

Device Routing Invert Qutlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
L= 37.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 441,30"/ 439.47' $=0.0495"" Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 443.55' 102.0' long (Profile 5} Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.72 2.93 3.06

rimary OutFlow Max=38.27 cfs @ 12.41 hrs HW=443.79' (Free Discharge)
=RCP_Round 12" (Inlet Controls 5.33 cfs @ 6.79 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 32.94 cfs @ 1.36 fps)

Summary for Pond 30P: (new Pond)

Inflow Area = 9.283 ac, 0.00% Impervious, Inflow Depth > 1.74" for 25-yr event
Inflow = 1057 cfs @ 12.41 hrs, Volume= 1.349 af

Outflow = 10.57cfs @ 12.41 hrs, Volume= 1.349 af, Atten=0%, l.ag= 0.0 min
Primary = 1057 cfs @ 12.41 hrs, Volume= 1.349 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 431.75' @ 12.41 hrs

Device Routing Invert Qutlet Devices

#1  Primary 428.07" 12.0" Round CMP_Round 12"
L=50.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 428.07"'/ 425.62' S=0.0490 "/ Cc= 0.900
n=0.025 Corrugated metal, Flow Area=0.79 sf

#2  Primary 431.67° 90.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

Primary OutFlow Max=10.49 cfs @ 12.41 hrs HW=431.75' (Free Discharge)
1=CMP_Round 12" (Barrsl Controls 5.14 cfs @ 6.55 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 5.35 cfs @ 0.77 fps)

Summary for Pond 32P: Surface Pond on south end

ESHGW is consistently 4 ft below natural ground throughout the site, in this area, the ground in the center
of the pond is el. 419.5, so ESHGW is el. 415.5, and the bottom of pond is set two feet above this at el.
417.5

Inflow Area = 2.128 ac, 86.24% Impervious, Inflow Depth > 5.18" for 25-yr event

fnflow = 11.73cfs @ 12.09 hrs, Volume= 0.918 af

Qutflow = 1.23cfs @ 12.82 hrs, Volume= 0.918 af, Atten=89%, lLag= 44.0 min
Discarded = 1.23cfs @ 12.82 hrs, Volume= 0.918 af

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dit= 0.05 hrs
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Peak Elev=420.41" @ 12.82 hrs Surf.Area= 6,445 sf Storage= 15,084 cf
Flood Elev= 422.34' Surf.Area= 7,945 sf Storage= 26,479 cf

Plug-Flow detention time= 101.6 min calculated for 0.918 af (100% of inflow)
Center-of-Mass det. time= 101.1 min ( 873.7 - 772.5))

Volume Invert _Avail,Storage _Storage Description
#1 417.50 26,479 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(fest) {sq-ft) (feet) (cubic-faet) {cubic-feet) {sqg-ft)
417.50 3,691 237.5 0 0 3,691
418.00 4,431 256.5 2,028 2,028 4,448
420.00 6,080 203.7 10,468 12,495 6,167
422.00 7,945 331.3 13,983 26,479 8,139
Device Routing Invert Quflet Devices

#1 Discarded 417.50' 8.270 in/hr Exfiltration over Horizontal area

#2  Secondary 421.00" 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
250 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.43 2.54 2,70 2.60 2.68 2.68 2.66 2.64 2.64
284 265 2.65 266 2.66 2.68 2.70 2.74

iscarded OutFlow Max=1.23 cfs @ 12.82 hrs HW=420.41" (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.23 ¢fs)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=417.50' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: Parking & Bldg Lot1

AREAS TO CB1,2,3 & LOT1 ROOF DRAIN

Runoff = 776 cfs @ 12.09 hrs, Volume= 0.573 af, Depth> 5.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description
12,000 98 Roofs, HSG A
27,642 98 Paved parking, HSG D
15,618 39 >75% (Grass cover, Good, HSG A
55,261 81 Weighted Average

15,619 28.26% Pervious Area
39,642 71.74% Impervious Area

Te Length Slope Velocity Capacity Description
{min)  (feet) (ft/fty  (ft/sec) (cfs)

6.0 Direct Entry,

Summary for Subcatchment 5S: Parking & Bldg Lot2

Runoff = 16.20cfs @ 12.09 hrs, Volume= 1.200 af, Depth> 6.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Dascription
* 29,772 98 Paved parking (CB7&8)
* 50,154 98 ROOF
1,800 61 >75% Grass cover, Good, HSG B
10,248 61 >75% Grass cover, Good, HSG B
92,674 93 Woeighted Average
12,748 13.76% Pervious Area
79,926 86.24% Impervious Area

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

Summary for Subcatchment 7S: NORTH PARKING AREA L.OT2

AREAS TO CB5+CB6

Runoff = 476 cfs @ 12.09 hrs, Volume= 0.360 af, Depth> 6.00"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"
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Area (sf} CN Description
21,266 98 Paved parking, HSG A
10,077 81 >75% Grass cover, Good, HSG B
31,343 86 Woeighted Average
10,077 32.15% Pervious Area
21,266 67.85% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 8S: ON-SITE to N. WETLAND

Runoff = 16.83cfs @ 12.14 hrs, Volume= 1.389 af, Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"

Area (sf) CN  Description
8,984 30 Woods, Good, HSG A
194,313 556  Woods, Good, HSG B
50,360 77 Woods, Good, HSG D
253,657 58 Weighted Average
253,657 100.00% Pervious Area

Tc length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) {cfs)
9.0 373 0.0844 0.69 Lag/CN Method,

Summary for Subcatchment 9S: ON-SITE to S. WETLAND

Runoff = 8.39cfs @ 12.24 hrs, Volume= 0.901 af, Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1! 24-hr 100-yr Rainfall=7.66"

Area (sf} 'CN Description
59,838 30 Woods, Good, HSG A
151,191 55 Woods, Good, HSG B
4,686 77 Woods, Good, HSG D
27,297 55  Woods, Good, HSG B
243,012 49  Weighted Average
243,012 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) __(feet)  (ft/ft) (ft/sec) (cfs)
15.1 533 0.0841 0.59 Lag/CN Method,
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Summary for Subcatchment 10S: ON-SITE SOUTH

Runoff = 0.63cfs @ 12.38 hrs, Volume= 0.110 af, Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description
49,640 30 Woods, Good, HSG A
18,071 55 Woods, Good, HSG B
237 77  Woods, Good, HSG D

67,948 37  Weighted Average
67,048 100.00% Pervious Area

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

156.0 Direct Entry,

Summary for Subcatchment 173: LOT1 TRUCK PARKING

AREA TO GRATE INLET WQU

Runoff = 27 cts @ 12.09 hrs, Volume= 0.206 af, Depth> 6.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description

14,445 98 Paved parking, HSG A
3,154 39 >75% (Grass cover, Good, HSG A

17,599 87 Weighted Average
3,154 17.92% Pervious Area
14,445 82.08% Impervious Area

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

6.0 Direct Entry,
Summary for Subcatchment 18S: OFF-SITE NORTH

Runoff = 134.05 cfs @ 12.88 hrs, Volume= 24.980 af, Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [f 24-hr 100-yr Rainfall=7.66"

Area{ac) CN Description

* 13.700 80 Industrial developed
76.800 55 Woods, Good, HSG B
11.900 61 >75% Grass cover, Good, HSG B

102.400 59  Woeighted Average
102.400 100.00% Pervious Area
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Te length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) {cfs)
614 3,373 0.0590 0.91 Lag/CN Method,

Summary for Subcatchment 19S: OFF-SITE SOUTH

Runoff = 11.11cfs @ 12.39 hrs, Volume= 1.354 af, Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description
211,161 55 Woods, Good, HSG B
37,264 77 Woods, Good, HSG D

248,425 58 Weighted Average
248,425 100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
(min) _ (feet)  (ftft) (ft/sec) {cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 20S: OFF-SITE SOUTH

Runoff = 65.68 cfs @ 12.39 hrs, Volume= 8.000 af, Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=7.66"

Area (sf) CN  Description
1,248,574 55 Woods, Good, HSG B
220,337 77 Woods, Good, HSG D
1,468,911 - 58 Weighted Average
1,468,911 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min} _ (feet)  (f/ft) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 21S: OFF-SITE SOUTH

Runoff = 1405 cfs @ 12.39 hrs, Volume= 1.713 af, Depth> 2.85"

Runoff by SC8 TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description

267,034 55 Woods, Good, HSG B
47,124 77  Woods, Goad, HSG D

314,168 58 Weighted Average

314,158 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Subcatchment 22S: most southerly culvert

Runoff = 18.08cfs @ 12.39 hrs, Volume= 2,205 af, Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Nl 24-hr 100-yr Rainfall=7.66"

Area (sf) CN Description
343,695 55 Woods, Good, HSG B
60,652 77 Woods, Good, HSG D

404,347 58 Weighted Average
404,347 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) _ (feet)  (ft/ft) (ft/sec) (cfs)
26.3 1,600 0.1030 1.02 Lag/CN Method,

Summary for Reach 23R: 4' STREAM

Inflow Area = 115.599 ac, 1.07% Impervious, Inflow Depth > 2.77" for 100-yr event i
inflow = 13963 cfs @ 12.96 hrs, Volume= 26.672 af, Incl. 0.30 cfs Inflow Loss :
Outflow = 139.38 ¢fs @ 13.00 hrs, Volume= 26.652 af, Atten= 0%, Lag= 2.0 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Max. Velocity= 8.20 fps, Min. Travel Time= 0.9 min

Avg. Velocity = 5.27 fps, Avg. Travel Time= 1.3 min

Peak Storage= 8,415 cf @ 12.98 hrs
Average Depth at Peak Storage= 2.09'
Bank-Full Depth= 3.00' Flow Area=57.1 sf, Capacity= 394.92 cfs

Custom cross-section, Length=421.0' Slope=0.0190"" (101 Elevation Intervals)

Flow calculated by Manning's Subdivision method
Inlet Invert= 420.36', Qutlet Invert= 412.34'

w
05
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Offset Elsvation Chan.Depth n Description
(feet) (feet) (feet)
0.00 3.00 0.00
20.00 1.50 1.50 0.050
24,00 1.30 1.70 0.030 Short grass
24,50 0.00 3.00 0.025 Earth, clean & winding
28.50 0.00 3.00 0.025
29.00 1.30 1.70 0.030
33.00 1.50 1.50 0.050
53.00 3.00 0.00 0.050
Depth End Area  Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
1.30 5.9 6.8 2,463 46.91
1.50 7.6 14.8 3,221 61.50
3.00 57.1 54.9 24,060 394,92

Summary for Reach 24R: NORTH STREAM(DP1)

Inflow Area = 114.330 ac, 0.29% Impervious, Inflow Depth > 2.84" for 100-yr event
Inflow = 140.46 cfs @ 12.89 hrs, Volume= 27.042 af, Incl. 0.30 cfs Inflow Loss
QOutflow = 139.94 cfs @ 12.96 hrs, Volume= 26.999 af, Atten= 0%, Lag= 4.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.21 fps, Min. Trave! Time= 2.2 min
Avg. Velocity = 3.98 fps, Avg. Travel Time= 2.9 min

Peak Storage= 18,683 cf @ 12.93 hrs
Average Depth at Peak Storage= 7.07'
Bank-Full Depth= 1.00' Flow Area= 2.7 sf, Capacity= 10.29 cfs

4.00" x 1.00" deep Parabolic Channel, n=0.050 Mountain streams wflarge boulders
Length= 695.0' Slope=0.0348 /'
Inlet Invert= 458.00", Qutlet Inverl= 433.82'

Summary for Reach 25R: SOUTH WETLAND (DP2)

Inflow Area = 175.801 ac, 2.03% Impervious, Inflow Depth > 271" for 100-yr event
Inflow = 17932 cfs @ 12.78 hrs, Volume= 39.685 af
Outflow = 179.32 cfs @ 12.78 hrs, Volume= 39.685 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Reach 30R: PROPOSED BOX CULVERT

Inflow Area = 115,599 ac, 1.07% Impervious, Inflow Depth > 2.80" for 100-yr event
Inflow 139.94 cfs @ 12.96 hrs, Volume= 26.999 af
Cutflow 139.93cfs @ 12.96 hrs, Volume= 26.997 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 11.95 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 5.43 fps, Avg. Travel Time= 0.1 min

Peak Storage= 351 cf @ 12.96 hrs
Average Depth at Peak Storage=1.17"
Bank-Full Depth= 3.00" Flow Area= 30.0 sf, Capacity= 408.69 cfs

120.0" W x 36.0" H Box Pipe

n=0.012

Length= 30.0' Slope=0.0100 /"

Inlet Invert= 419.30', Outlet Invert= 419.00'

Summary for Reach 31R: 4' STREAM

Inflow Area = 108.103 ac, 0.00% Impervious, Inflow Depth > 2.89" for 100-yr event
Inflow 138.34 cfs @ 12.86 hrs, Volume= 25.997 af, Incl. 0.30 cfs Inflow Loss
Outflow 13812 cfs @ 12.89 hrs, Volume= 25.964 af, Aiten=0%, Lag=2.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Max. Velocity= 6.05 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 3.39 fps, Avg. Travel Time= 2.4 min

Peak Storage= 11,009 ¢f @ 12.88 hrs
Average Depth at Peak Storage= 1.22'
Bank-Full Depth= 1.50" Flow Area= 33.0 sf, Capacity= 226.25 cfs

4.00" x 1.50' deep channel, n=0.033 Stream, clean & straight
Side Slope Z-value=12.0"7" Top Width= 40.00'

Length= 482.0' Slope=0.0301""

Inlet Invert= 448.,00', Outlet Invert= 433.50'
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Summary for Pond 11P: RETAINITS FOR LOT1

ESHGW is 8.0 ft. below natural grade om this area of the site where test holes were excavated. Test
holes 1 and 2 are on natural ground of el. 427.97, so ESHGW is at el. 421,97, and the bottom of the pond
has been set 4 ft. above that at el. 426.0

Inflow Area = 1.260 ac, 71.74% Impervious, Inflow Depth > 5.42" for 100-yr event
Inflow = 7.76 cfs @ 12.09 hrs, Volume= 0.573 af

Outflow = 049cfs @ 11.25 hrs, Volume= 0.572 af, Atten= 94%, lag= 0.0 min
Discarded = 049cfs @ 11.25 hrs, Volume= 0.572 af

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

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05hrs / 3
Peak Elev= 431.78' @ 13.87 hrs Surf.Area= 2,537 sf Storage= 11,156 cf
Flood Elev= 433.00' Surf.Area= 2,537 sf Storage= 11,722 cf

Plug-Flow detention time= 2086.7 min calculated for 0.570 af (100% of inflow)
Center-of-Mass det. time= 205.1 min ( 1,006.7 - 801.6 )

Volume Invert Avail.Storage Storage Description
#1 426.00' 1,691 cf  43.00'W x 59.00°L x 6.67'H Crushed Stone Envelope
16,922 cf Overall - 12,693 of Embedded = 4,228 of x 40.0% Voids
#2 427.00' 0,945 cf retain_it retain_it 5.0' x 35 Inside #1

Inside= 84.0"W x 60.0"H => 36.41 sf x 8.00'L = 201.3 ¢f
Outside= 96.0"W x 68.0"H => 45.33 sf x 8.00'L = 362.7 cf
5 Rows adjusted for 249.4 cf perimeter wall

#3 432.66' 226 cf  3.00'D x 8.00'H Vertical Cone/Cylinder x 4 -Impervious
#4 427.00' 161 cf  4.00'D x 12.80'H Vertical Cone/Cylinder -Impervious
12,024 cf Total Available Storage
Device Routing Invert  Qutlet Devices
#1 Discarded 426.00" 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 432.50' 12.0" Round Culvert

L=25.0' CPP, square edge headwall, Ke= 0.500
inlet / Outlet Invert= 432.50'/ 427.50' S$=0.2000'" Cc=0.800
n=0.012, Flow Area= 0.79 sf

Es;:arded OutFlow Max=0.49 cfs @ 11.25 hrs HW=426.15' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.49 cfs)

{’mary OutFlow Max=0.00 cfs @ 0.00 hrs HW=426.00' (Free Discharge)
2=Culvert ( Controls 0.00 cfs)

Summary for Pond 13P: CULTEC2

ESHGW depth at Test Pit 8 is 60". Natural grade el. 416.25, so ESHGW el. 411.25. The bottom of tha
infiltration system is set & minimum of 4 ft. above at el. 415.25

Inflow Area = 0.720 ac, 67.85% Impervious, inflow Depth > 6.00" for 100-yr event
Inflow = 476 cfs @ 12.09 hrs, Volume= 0.360 af

Outflow = 292cfs @ 12.22 hrs, Volume= 0.359 af, Atten=398%, Lag= 7.8 min
Discarded = 040 cfs @ 11.40 hrs, Volume= 0.312 af

Primary 252cfs @ 12.22 hrs, Volume= 0.048 af
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Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 420.66' @ 12.22 hrs Surf.Area= 2,088 sf Storage= 4,005 cf

Plug-Flow detention time= 65.5 min calculated for 0.359 af (100% of inflow)
Center-of-Mass det. time= 65.2 min ( 853.9 - 788.7 )

Volume Invert Avail . Storage Storage Description
#1A 415.25' 2,297 cf 38.67'W x 54.00'l. x 3.54'H Field A
7,385 cf Overall - 1,653 of Embedded = 5,742 ¢f x 40.0% Voids
#2A 416.25' 1,653 ¢f Cultec R~150XLHD x 60 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 12 rows

#3 416.25' 82 cf 4.00'D x 8.50'H Vertical Cone/Cylinder -Impervious

4,031 ¢f Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert OQutlet Devices
#1  Discarded 415.25' 8.270 in/hr Exfiltration over Horizontal area
#2  Primary 418.75' 6.0 Round Culvert X 2.00

L=80.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 418.75' / 416.00" S=0.0344"/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

iscarded OutFlow Max=0.40 cfs @ 11.40 hrs HW=415.33' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.40 cfs)

rimary QutFlow Max=2.21 cfs @ 12.22 hrs HW=420.37" (Free Discharge)
=Culvert (Inlet Controls 2.21 cfs @ 5.63 fps)

Summary for Pond 18P: CULTEC1

ESHGW is at a depth of 72" in Test Hole #4. Ground surface el, 436.72, so ESHGW el. 430.72, The
bottom of the infiltration system is set a minimum of 4 feet above this at el. 435.0

Inflow Area = 0.404 ac, 82.08% [mpervious, Inflow Depth > 6.11" for 100-yr event
Inflow = 271cfs @ 12.09 hrs, Volume= 0.206 af

QOutflow = 0.92cfs @ 12.38 hrs, Volume= 0.2086 af, Atten=66%, Lag=17.3 min
Discarded = 027 cfs @ 11.50 hrs, Volume= 0.182 af

Primary = 064cfs @ 12.38 hrs, Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=438.21' @ 12.38 hrs Surf.Area= 1,422 sf Storage= 2,490 cf

Plug-Flow detention time= 49.3 min calculated for 0.205 af (100% of inflow)
Center-of-Mass det. time= 49.0 min ( 834.9- 7859}
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Volume Invert Avail.Storage _Storage Description
#1A 435.00 1,574 ¢f 26.33'W x 54.00'L. x 3.54'H Field A
5,036 cf Overall - 1,102 cf Embedded = 3,934 cf x 40.0% Voids
H#2A 436.00' 1,102 cf Cultec R-150XLHD x 40 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2,65 sf x 8 rows

2,676 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 435.00' 8.270 in‘hr Exfiltration over Horizontal area
#2  Primary 437.50' 6.0" Round Culvert

L=25.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 437.50' / 436.00' $=0.0600'"" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

%fcarded OutFlow Max=0.27 cfs @ 11.50 hrs HW=435.04' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.27 cfs}

g_rl ary OutFlow Max=0.64 cfs @ 12.38 hrs HW=438.21' (Free Discharge)
2=Culvert (Inlet Controls 0.64 cfs @ 3.27 fps)

Summary for Pond 26P: CULVERT1

Inflow Area = 102.400 ac, 0.00% Impervious, Inflow Depth > 2.93" for 100-yr event
Inflow = 134.05 cfs @ 12.88 hrs, Volume= 24,980 af

Ouiflow = 134.05cfs @ 12.88 hrs, Volume= 24.980 af, Atten=0%, Lag= 0.0 min
Primary = 134.05cfs @ 12.88 hrs, Volume= 24,980 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 454.55' @ 12.88 hrs

Device Routing Invert Outlet Devices

#1  Primary 451.46' 24.0" Round CMP_Round 24"
L=62.0' CMP, projecting, no headwall, Ke= 0.200
Inlet / Outlet Invert= 451.46' / 450.46' S=0.0161"" Cc= 0.900
n=0.025 Corrugated metal, Flow Area= 3.14 sf

#2  Primary 454.01" 105.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=CMP_Round 24" (Barrel Controls 16.71 cfs @ 5.32 fps)

gmary OutFlow Max=133.78 cfs @ 12.88 hrs HW=454.55' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 117.07 cfs @ 2.06 fps)
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Summary for Pond 27P: CULVERT4

Inflow Area = 7.212 ac, 0.00% impervious, Inflow Depth > 2.85" for 100-yr event
Inflow = 14.05cfs @ 12.39 hrs, Volume= 1.713 af

Outflow = 14.05 cfs @ 12.39 hrs, Volume= 1.713 af, Atten= 0%, Lag= 0.0 min
Primary = 1405 cfs @ 12.39 hrs, Volume= 1.713 af

Routing by Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 442.82' @ 12.39 hrs

Device Routing Invert Outlet Devices

#1  Primary 441.30' 12.0" Round RCP_Round 12"
L=39.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 441.30'/ 439.47' S=0.0469 /' Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 44271 102.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.42 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=RCP_Round 12" (Inlet Controls 3.82 cfs @ 4.86 fps)
=Broad-Crested Rectangular Weir (Weir Controls 10.17 ¢fs @ 0.92 fps)

Summary for Pond 28P: CULVERT2

Emary OutFlow Max=13.99 cfs @ 12.39 hrs HW=442.82' (Free Discharge)

Inflow Area = 5.703 ac, 0.00% Impervious, Inflow Depth > 2.85" for 100-yr event
Inflow = MA1cefs @ 12.39 hrs, Volume= 1.354 af

Outflow = .11 cfs @ 12.39 hrs, Volume= 1.354 af, Atten= 0%, Lag= 0.0 min
Primary = 1111 cfs @ 12.39 hrs, Volume= 1.354 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 447.91' @ 12.39 hrs

Device Routing invert Outlet Devices

#1  Primary 444.77" 12.0" Round RCP_Round 12"
L=37.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 444.77' / 443.04' S=0.0468 '/ Cc= 0.900 ]
n=0.012 Concrete pipe, finished, Flow Area= 0.79 sf

#2  Primary 447.85' 134.0'long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

Primary OutFlow Max=10.97 cfs @ 12.39 hrs HW=447.91' (Free Discharge)
1=RCP_Round 12" (Inlet Controls 6.14 cfs @ 7.82 fps)
2=Broad-Crested Rectangular Welr (Weir Controls 4.83 cis @ 0.65 fps)

Summary for Pond 29P: CULVERT 3

Inflow Area = 33.722 ac, 0.00% Impervious, Inflow Depth > 2.85" for 100-yr event
Inflow = 65.68 cfs @ 12.39 hrs, Volume= 8.009 af
Oufflow = 6568 cfs @ 12.39 hrs, Volume= 8.009 af, Atten= 0%, Lag= 0.0 min

Primary 65.68 cfs @ 12.39 hrs, Volume= 8.009 af
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Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 443.90' @ 12.39 hrs

Device  Routing Invert _Outlet Devices

#1  Primary 441.30" 12.0" Round RCP_Round 12"
L=37.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 441.30' / 439.47' S=0.0495"" Cc=0.900
n=0.012 Concrete pipe, finished, Flow Area= 0.7 sf

#2  Primary 443.55' 102.0' long (Profile 5} Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

1=RCP_Round 12" (Inlet Controls 5.49 cfs @ 6.98 fps)

Emary OutFlow Max=65.46 cfs @ 12.39 hrs HW=443.90' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 59.98 cfs @ 1.66 fps)

Summary for Pond 30P: (new Pond)

Inflow Area = 9.283 ac, 0.00% Impervious, Inflow Depth > 2.85" for 100-yr event
Inflow = 18.08cfs @ 12.39 hrs, Volume= 2.205 af

Outflow = 18.08 cfs @ 12.39 hrs, Volume= 2.205 af, Atten= 0%, lLag= 0.0 min
Primary = 18.08 cfs @ 12.39 hrs, Volume= 2.205 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=431.81"@ 12.39 hrs

Device Routing Invert Outlet Devices

#1  Primary © 428.07" 12.0" Round CMP_Round 12"
L=50.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 428.07' / 425.62' S=0.0490 ' Cc=0.900
n=0.025 Corrugated metal, Flow Area=0.79 sf

#2  Primary 431.67' 90.0' long (Profile 5) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48
Coef. (English) 2.79 2.93 3.06

rimary OutFlow Max=17.97 cfs @ 12.39 hrs HW=431.81" (Free Discharge)
=CMP_Round 12" (Barrel Controls 5.17 cfs @ 6.58 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 12.80 cfs @ 1.03 fps)

Summary for Pond 32P: Surface Pond on south end

ESHGW is consistently 4 ft below natural ground throughout the site, in this area, the ground in the center
of the pond is el. 419.5, so ESHGW is el. 415.5, and the bottom of pond is set two fest above this at el.
417.5

Inflow Area = 2.128 ac, 86.24% Impervious, Inflow Depth > 6.82" for 100-yr event

Inflow = 16.20cfs @ 12.09 hrs, Volumes= 1.209 af

Outilow = 271cls @ 12.55 hrs, Volume= 1.208 af, Atten=82%, Lag=27.5 min
Discarded = 1.37 cfs @ 12.55 hrs, Volume= 1.161 af

Secondary = 1.34cfs @ 12.55 hrs, Volume= 0.048 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Peak Elev=421.17" @ 12.55 hrs Surf.Area= 7,139 sf Storage= 20,205 cf
Flood Elev=422.34' Surf.Area= 7,045 sf Storage= 26,479 cf

Plug-Flow detention time= 122.0 min calculated for 1.206 af (100% of inflow)
Center-of-Mass det. time= 121.3 min ( 887.3 - 766.0 )

Yolume Invert Avail.Storage  Storage Description
#1 417.50' 26,479 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) {sqg-ft)
417 .50 3,601 237.5 0 0 3,601
418.00 4,431 256.5 2,028 2,028 4,448
420.00 8,080 203.7 10,468 12,495 6,167
422.00 7,945 331.3 13,983 26,479 8,139
Device Routing Invert  Qutlst Devices

#1  Discarded 417.50' 8.270 in/hr Exfiltration over Horizontal area

#2  Secondary 421.00° 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 2.656 265 2.66 2.66 2.68 2.70 2.74

iscarded OutFlow Max=1.37 cfs @ 12.55 hrs HW=421.17" (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.37 cfs)

econdary OutFlow Max=1.33 cfs @ 12.55 hrs HW=421.17" (Free Discharge)
=Broad-Crested Rectangular Weir (Weir Controls 1.33 cfs @ 0.99 fps)
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Soil Map—Worcester County, Massachusetts, Northeastern Part
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Soil Map—Worcester County, Massachusetts, Northeastern Part

MAP LEGEND MAP INFORMATION
Area of Interest [AOI) E Spoil Area The sail survays that comprise your AQl were mapped at
1:20,000.
Area of Interest (AOH) 8 Stony Spot -
3"""’| /M Very Stony Spot Warning: Soil Map may not be valid at this scale
Solil Map Unit Polygons
W Wet Spot Enlargement of maps beyond the scale of mapping can cause
- Soil Map Unit Lines * misunderstanding of the detail of mapping and accuracy of sail
A Other i
= Soll Map Unit Paints & line piac_ement_. The maps do not show the small areas of )
- Special Line Features contrasting soils that could have been shown at a more detailed
Special Point Features scale
‘2’ Blowoul Water Features o
. Streams and Canals Please rely on the bar scale on each map sheet for map
[&  BorrowPit measurements.

Transportation

¥  ClaySpot Rails Source of Map:  Nalural Resources Conservation Service

— c
o Closed Depression Web §0|| Survey URL

) = Inlerstate Highways Coordinate System: Web Mercator (EPSG:3857)
X Gravel Pit
‘ UsiReiles Maps from the Web Soil Survey are based on the Web Mercator
Gravelly Spot Maior Roads projection, which preserves direction and shape but distorts

i distance and area. A projection that preserves area, such as the
@  Lond Local Roads Albers equal-area conic projection, should be used if more

A Lava Flow accurate calculations of distance or area are required
. Background

Marsh or swamp B Aerial Photography This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below

Mine or Quarry
Soil Survey Area:  Warcester County, Massachuseits,

E1)
="
® Miscellaneous Water MNortheastern Part
©

Perennial Water Survey Area Data: Version 17, Sep 8, 2022
+s  Rock Quicrap Soil map units are labeled (as space allows) for map scales
: 1:50,000 or larger

Saline Spot
+ e e Date(s) aerial images were photographed: May 22, 2022—Jun

b 3 Sandy Spot 5, 2022

&  Severely Eroded Spot The orthophato or other base map on which the soll lines were
. — compiled and digitized probably differs fram the background

L4 ' imagery displayed on these maps. As a result, some minor

9 Slide or Slip shifting of map unit boundaries may be evident

=) Sodic Spot

UspA  Natural Resources Web Soil Survey 8/8/12023
Conservation Service National Cooperative Soil Survey Page 2 of 3



Soil Map—Worcester County, Massachusetts, Northeastern Part

Map Unit Legend

Map Unit Symbol Map Unit Name * Acres in AOt Percont of AOI
5A Saco siit loam, frequently 27 12.4%
ponded, 0 to 2 percent
stopes, frequently flocded
71B Ridgebury fine sandy loam, 3 1.3 6.0%
to 8 percant sfopes,
extremaly siony
102G Chatfield-Hollis-Rock auicrop 0.4 2.0%
complex, 0 to 15 percant
slopes
254B Merrimac fine sandy loam, 3 to 6.1 28.1%
8 percent slopes
280B Sudbury fine sandy loam, 3 to 4.6 21.5%
8 percent slopes
2758 Agawam fine sandy loam, 3 to 6.5 29.9%
8 percent slopes
651 Udorthents, smoothed 0.0 0.1%
Totals for Area of Interest 21.6 100.0%
usba  Natural Resources Weh Soil Survey 8/8/2023
Conservatlon Service Mational Cooperative Soil Survey Page 3 of 3
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Commonwealth of Massachusetts
City/Town of SHREWSBURY

Percolation Test
Form 12

Percolation test results must be submitted with the Scil Suitability Assessment for On-site Sewage
Disposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, but
the information must be substantially the same as that provided here. Before using this form, check with
the local Board of Health to determine the form they use.

Important: When - A Gijte Information

filling out forms
on the computer,

use only the tab CHACHARONE MELETIOS D TRUSTEE
key to move your Owner Name
cursor - do not 369-377 HOLDEN STREET
E:; the return Street Address or Lot #
' SHREWSBURY MA 01545
‘4 o City/Town State Zip Code
THOMPSON AND LISTON, INC. 508-869-6151
m Contact Person (If different from Owner) Telephong Number
A5 B. Test Reslilts
- 8i/22/23 9AM 8/22/23 10AM
Date Time Date Time
Observation Hole # P-1 P-2
Depth of Perc 34-52 36-53"
Start Pre-Soak 9:51 10:57
End Pre-Soak UTS uts
Time at 12" UTs Uts
Time at 9° urts uTs
Time at 8" uTs UTs
Time (9”-8") Uts urs
Rate (Min./Inch) <2MPI <2MPI
Test Passed: P Test Passed: X
Test Failed: ] Test Failed: M
JOHN M. MADEIROS #2849
Test Performed By: :
PHILIP LEGER

Board of Health Witness

Comments:
ADDED 24 GALLONS UNABLE TO SATURATE (UTS)

toform12.doge 08/15 Perc Test « Page 1 of 1




G lo | abed . [esodsi] afemeg a)g-UQ JO1 JUSLISSESSY AUEINS HOS — L] WO X00p*g (NV SHI

(012 'lepod Bl W33 Y SUOZ "YdMl ‘|| BUoZ)

V/IN ‘pamaIaB) saouslalel JBUl0 '8
Jea) fRegiuop )
fewoN mojleg [} [euuoN [] [euioN sn0qy [X] :ebuey £Z02/20 8o N) SUoIIPUOY B0IN0SSY JOJeAA BN L
schy puspom oN [ se iBaly puepapa paddey e LIyIp 9
YIN JBAe B2 PUBLSAA SIOSSE 'SaA N X A [
ON [X] saA ] &8U0Z AJID0[BA B HILIA S
oN [X] seA [] Aempooyl AlojejnBal e uyppn deyy ecuelnsu| 8)gy poold ¥
yun dep 90.N05/paYsSgnd Jee s

SLISO430 AAHILVHLS TVIOVD HAddVYIN YIN Hoday [eolfojosn [elowng g

[eLelew jusied [10g

susodep |eianpoioe|b Apues asoc) Jeno sysodap ueljos Aweo-esieod e|gell

SUGHEMUIT o uvojpue

SUCN NOISSTHd=3d

S9L9G N0S Hun dey jlog soInog

$2doIS %8-€ 1S4 Anqpns 8092 ved INYIN ‘AunoD 1s)seniopy fenng llog -z
apesbdny ] uogonasuop meN [X]  (suoyosup) |

uoneuwLioju] sjis g

spog diz aEg Ao
G610 YIN ALANGSMIHHS
#1o0/depn SSaIpPY 19848
000100 40 133341LS NIGIOH 1.8-69¢
SLEN JBUMQ

33181 d SOILITIW INCHYHIVHD
uoneuLiojy| Ajijoey "y
[esodsiqg sbemes e1ig-uQ 10} Juswissassy AJijigelns 10§ - || wio %ﬂﬂl

Gl =

AMNESMINHS Jo umoAno FE el
spesnyoessey Jo Yljeamuowiwon =

A2



g jo g ebed « |esodsiq sbemos syg-uQ 10} JUSLWISSSSSY AHIgEUNG 10§ — | | Wi 0P8 ANY SHL

JSHVAS/LINIVS X043y
-S8]ON |eucllppy
'1da
Doun
dg
Mg
1dg
1 ouD
aNVS 3SHV0D 35007 |smssew! 0z Gl ol aerse 190 g S/ AS'C anvs 9 801-0¢
: S HAQL: QU ¢
d
TavINd | Nvao “ u_cm 9/t HAOL 184 mg 9E-b1
dgi
F1avVIdd | NV T 2z BAOL 184 dy v1-0
sancg ed 348 E]
sPu0 oohmﬁﬁwoo eumonng| 8 TI9900 PIFD | R itk thdea (1esuniy) 3s1ow vasn} Jekey (i) wdoq
10s llog ﬂ:wﬁwmb_ .Mam.“mou sainjea siydiowxopey -10]03 (X|Ge 108 | 2INIXSL 10§ | UOZUOH I0g ;
6o nog
sloH ulelep Bupuels o] yidag (57 sjoH ul Suidsap of uideq YN S04 ON [] saA [X]:peaesqQ Jejempunolsy g
Mooupsg [T ooy paunpeij/paisijespyy [ {BUSIB li4/i0S padumisid [ 'seAdl  ON [X] seA [[] :usseld sjeusiepy o|gqennsun v
Bl YN JsUi0 193] D0Z< lIaM Jorep Bunjuu(g 13 PG<  eul Auedolg
93 00l< sbueisp w2l O0L< Aep obeurelq 8} DOg< Apog lsjeps usdo ‘wicl seouBlsiq g
{umid 'S1 'S ‘SH 'HS ‘ns) edeospue uo uoysog unojpueT
Ad0O71S WO11L09 NOIsSsS3IHd3A HSYMLNO |elsleiy juaied jlog -z
LOTIVIOHIWNOD Q340 T3IAIANA -uoneoo jo uonduoseq
(%) edoig (19 's1mpjnoq ‘sauays ‘ssjgqoo Bg) seuolg aceung uoneafop, ("o1® ‘0| WeoeA ‘pRU ety noube ‘puEpocm “5a)
%8¢ M4 4d3qoom TVIOUIWNQD  SSNPUET 7L
apnyBuon apmpet JayEesap L Sieg # 810H
19689/, 17- 06.08°¢F saalbag 08 NNS Nv00'6 £20g¥erso S-H1 :fequnN s|oH uonealesqp deag

(ease fesodsip ansesal pue Arewid pssodoid Aiens 18 paiinbau sefoy oM} JO WL MBIASY AS-UD ")

J

lesodsiq aBemag s)g-uQ Joj Juswssassy AN[IQe}NG [10S - || WO 7N

=

AINGSMIHHS Jo ume § /A1) T
s}]9snyodessely Jo Y3eamuowics /@

”W



G jo g abied « |esodsiq abemag sjg-UQ J0f Juswssassy AUlqeyns 108 — || W04 Xo0p'9 ANV GHL

ASHVYdS /LNIV4 X0a3y
‘SSJON [euolipDY
dg
D oun
1dg
D aun
dg
1 aun
£fe AS'e g .
ANVS JSHV0D IS007 | eNssep 0 Si ol G/ HADL. 9D «09 € AGT dNVS ) 0LL-2g
:d
Tlavidd | ‘Nvyo . S/v HA 0L 84 mg | zeol
od
JIavikd | 'NVdD “ oam ¢fe ’dA Ol 1sd dy 91-0
SoU0Ig
{istom) [SABID jusaiad lojos tpdagy
- e e ot | G0 | soishe | e
rros tog @EmEm_mb_ oam._wcu saInyeay srjdiowxopsy o * : . *
Boyjieg
sloH w Jelepm, Butpuels yideg 87 9loH ul Buidaapp, 01 yideq g soA oN ] s8A [ pamasqgQ Jejempunoi g
Fooupeg [] ooy paimoeld/paisyiespy [ [eusien fi4/iog paqinisig [] s8AH  ON [X] SeA [ -uesaid S[eusiep sjgennsun v
199} T By ®el Ole< [I9MW JoTean Bunjuug ®e OG< surt Auadold
88 00L< SPUEpSAA et O0l< Aepap oBeuieig ®el D0z< Apeg solepp usdo ‘WoJl ssouelsy] ¢
(umld 51 'sd 'S8 'HS 'Ng) adesspue uo uoysod Uliogpue
340718 INO 1 LOg NOISS3dd3d HSVYMLND  [elUsiepy Jusled [jogs 2
107 TVIDNIWWOO G3dOTIAIANN :uoReo0T o uogducsag
{9) adoig (oo ‘siapinog ‘sauo)s ‘seiqoes 68) S8l0Ig 82BUNg uolesbapn (032 “yo; JueoRA ‘plou jeinyroube ‘puepoOMm “Ba)
% €-0 ML g3aoom TYIOHIWINOD |8 pue] L
Sphpduog apngen stz awi] 1B # 9[0H
8869.°1/- 06.0E°CF sosibag 08 NNS AY 6 €2ie/80 9 H1 Jequiny sjoy uofijealasqQ dsag

(eate jesodsip anesei pue Arewud pesodoid Aisas e pe/inbal sejoy om} JO WnWUIL) MBIADY 9}iS-uD "D

[esods]q aBemeg 9)iS-UQ Joj Juswissassy AjIqelns [10S - L wio4 %

AHNESMIHHS 30 umo/Kyg ft=r
SHOSNYOBSSEN JO YeamuowIoy ==




G Jo z abed - |esodsi] ebemag sIg-UQ) 10} JUDLUSSESSY ANIGEINS I0S — || ULID- X098 ANV LHL

ASUVAS/INIYL XOa3ad
‘S2]ON |BUCHIPRY
:1dg
L oUny
ydg
L gun)|
1dg
T U
aNVS ISHVOD 35001 |emssen| oz Gl oL e ATe g oo S AG'Z anvs 9 80125
: Sy HAQL: oug
dg
Favibdd | NVHD : C i St WAQL asd mg el
1dg
A79VYIdd | NvHD o0 /e dAlL as4 dy #L-0
S3U0IG 2 d
BYo S.ﬁ_ww%oo amongg| B selagop | TIFO | FOHR Bl PP (resunp 1s1om vasn) A ) ypdeg
108 nog ﬂcwﬁqmm,_w wnmwwou seanges4 sydiowpxopsy -10]0) XWRIN |10 | BJnixe] [I0§ | UCZMOH Jlog | -
Bo jlog
SJoH ul Jeiepn Buipuels oy wdsg T/ sjoH u1 Buideep o3 widea W/N  :s9h J| oN [] S9A [X]:paalesqQ Jejempunols g
$oipeg ] ooy peumoeid/palayieapy [ [BUSIEW Jild/los peqimisig [] 'seAdl ON [X] soA [ -uesaid sjeusiely s[qepnsun v
B3 YN 120 ®8t 00g< II9M Je1epn Bupuug ) 0G<  ou] Auedold
99 DOl< SPUEpRop wel D0L< Aep) sbeureig wa 00z< Apog Jerep uadp woy seouesia ‘¢
(Wel4 ‘'S1 'S4 'SH 'HS ‘NS) Sdesspue] uo uoRISO UuojpueT]
34015 NOLLOY NOISsS3Iud3a HSYMLNO [eUslep usied liog 2
LO7 IVIDHINNOD d3JOT3AIANA :uol1es0T o uopdiosaq
(o) adojg (19 *suspinoq ‘seucls ‘soigges “6a) S8lo)g soeung uojjelaBap, (038 "0} JueoeA ‘plou jeinynoube ‘pueipoom 6a)
%8-€ M3 a3a00M WVIDHIWNOD  SSNPUET 7L
spnybuon apnige Joueapn swyy s1Eq #9I0H
LG99l L - 06.0€2¥ saalbag 08 NNS WY00:6 AVA AL LHL -SquinN 8[0H uoleAlssqQ doag

(eaue jesodsip enissas pue Aietuud pasodosd Aiene je peadinbal ssjoy omj Jo LN MIIADY alIg-uD "9

|lesodsig sbemag ajg-ugQ .10y Juswssassy Ajijigennsg 10§ - || Wio4 _,_%,Mﬁﬁ

" et

AMNESMIUHS J0 umo /Mo £
S}19SNYSLSSEN JO Y)jesmuowiios




G jJo ¢ abed « [esodsiq abemag a)iIS-UQ 10} USLISSSSY AUHGENNS JI0S — || Lo Xo0p°'8 ANV ZHL

ISHYAS /LNIVd X043y
‘S9]0N [eUONIDPY
‘idg
: oun)
Bl
: oun
1dg
T auny
g/ AS'Z g .
ANVS ISHV0D 3S0CT {SAISSEW 0g Gl 0i o SADLL oS +09 g AGE aNVS 0 gLi-ge
1de
JIgavidd | 'NvH9 oD SirHA O 184 myg £e-el
d
J1aVidd | 'NwHD ” hcm CTIE YA 0L 184 dy A%
Saucyg
(siop) |SAEID uaoiad 00D qdag
BUIO 52UD]SI1SUOY m._s_ﬁ_wmhwm 2 wwﬁuﬂo 17T . ._m__wwc..w_\_mwwﬂwﬁ s ._M.MxMw:_wo :omwnm-____o {u1) wdeq
ftog ! wEmEm_E\M mnm._moo saneay ojydiowxopsy o 108 1 1193 HOH pos
~ BoT 108
SioH ullsiep Bupuels wdeq (77 ojoH Uy Buidssm of uideq Y7N 1804 Y| ON D SOA m ‘perasqQ Blempunoisy g
¥ooupag [ ooy paunjoriy/paisyieans ] [eu=len jid/los pequmsiq [] "S®A M ON m SSA _H._ Jussald s|eusiely s|qeynsun
©3} Byl 199 00g< {18 JS1Bp Bupuuq lesl 0G< aur] Auadold
®e ODL<  SPuepepn 9 D0L< AeAp sbeulesg w3l 00g< Apog Jerep uedo WoL seauesiq  Cf
(Uleld ‘st ‘'S4 ‘SE 'HS ‘NS) adeospue] uo uopso Lilojpuer
3407175 WOLl1iog NOISSIdd3a HSVMLNG  jeusiei Jusied log 2
107 YIDNANNOD 3JOTIAIANN *uoResoT Jo uonduvse(
(%) adojg ("o1e ‘simpinog ‘sauc)s 'seiqgen “B'a) ssualg aselng uojielebiapn (" "j0] yueoRA ‘pIBY [RINYNOLBE ‘PuEipooM B8)
% €-0 M34 aaaoom TYIOHIWINOD 08N puey L
muB_mEo._ epnjet IoUiEBNA awy 2 ed #9loH
886971 /- 0s.0¢ey seaibeq 08 NNS NV 6 220 8 Hi squnp ajoH uogeAalasg( daag

(eeue [esodsip elesal pue Arewud pasodoid Aians je paiinbai S8j0Y OM jO LUNLILILL) MBIADY AUG-UD "D
|esodsiq sbemasg a}g-uQ .10} Juswissassy AJijiqenng [10S - || wioy a%u :

AHNEGSMIYHS Jo umoe 1 /A1H ﬁH
SHasnyoesseNy 10 Yjeamuowwion @




G jo ¢ abed . jesodsig aBemas 2)ig-uQ) J0] JUSWSSassy AIIGRING 10 — L loy x20p'g NV SHL

SaloUE S3OL|
:Alepunog Jemo :Aepunoq Jeddn époalesqgo [elieiew snolauedw) sem yideap 1eym e ‘ou )l 0
SayoLE sayoul
201 :Aepunog Jsmon ¥l :Aepunoq Jaddn ¢(suozuoy I pue ‘v 'O spnjoxa) POAISSCO I Sem idsp leum e ‘'sek | ‘g

oN [ SSA m

éwsysAs uopdiosge [10s U} Jo} pasodoid eale atf) Jnoybnoay; peAIasqo seele |8 Ui JSIxX9 feusiew snojaied Bulinooo Keineu 16 193} 1o} 1SB9] 12 S90(] "B

[elsiBiy snoialad Bulinoo AjjesmeN jo yidsa 'L

IeLIS)Ee[Al SNOIAlSH JO SH__Q&Q = |

S ‘MO UMD MO s 8 #IBM/BICH "sqQ

FMOICeHMO = 2AQ) X 8] — 78 = ug
sjeq Suipeey lsqunp [jean xepu]

(ABojopoyisw so8MN)

sayoul soyour (ug) Je1empuncif ybly jeuosess paisnipe of uideq ]

sayouy SoLoUl Sloy uoheaissqo uf jatem Buipuess paatesqo o} yydeq ]
$5oU] 05 sayoul 09 saunies) oslydiowixopai jlos o3 ydag [

9# 2IoH "sq0 G# 8I0H "SG0 {(suo esooyD) pesn poyeiy '}

ucileAs|3z Jdlempunols) ybiH jo :o_um:_E."an_ ‘a
jesodsiq sbemog ajg-uQ 10} Juswissassy Ajljiqeuns [0S - |1 _Eon_




G o  sbed » |esodsiq ebemag aig-uQ Jol Jusissessy AIIgeINS 108 — |1 WLO-| Xo0p'Q ANV LHL

sayoul soYou!
:A1epunoq Jamo :Arepuncg seddn Jpenlasqo |elialew snojaladull sem uidep leym e ‘ou )y o
seyou sayoul
oLl :Alepunoqg Jamaon] ol :Aepunog Jaddpy Z(suozuoH 3 pue ‘v ‘0 apnioxe) paatesqo U sem yidep jleymie ‘sed g g

oN [] SoA [

Swis)shs uondiosqe flos iy Joi pesodoud eale aU) InoyBNoIY) POAISSAO SEBIE || Ul ISIXS jeuerew snoiad Bullnoso Alfeimeu Jo 1991 N0y 1SES( 18 S50 B

[eusle snolniad Bulinoog Ajeinien 1o ydeq |

lelejej\l SnolAIad jo yideq '3

s ‘MO *UMO *MO S s #IBM/CIOH "SA0

EMO/=HMO — °MO) X 8] - 28 = U5
syeq Bupesy SSQUINN [IBpA XepU)

(ABojopoyisw SOSN)

sayou sayouw — (4g) 1e3empunolb ysiy [euosess pajenipe o) ideqg [7]

SOl ssyoul — 8loy uoneaissqo Ul isjem Buipuels peatasqe o} ydeg M
seyoul §g seyow 09 saimes} ojydiowixopal jlos 0} Yided ¢

Q# SIoH 'sq0 Z#eloH "sqo ‘(ouo ssooyD) pesn poyisiy ")

LORBA3|] Jsjempunocis) yBiH Jo uoneulwisiaq *a

|esodsiq abemag a)ig-uQ 10} Juswssassy AUjICeNS 108 - || Wio4 %M -

AUNGSMIYHS 10 umo | Ao @H =

=

SYISSNYIBSSEY JO YIjRaMUOLIIOS S




g io g abed - [esodsig sBemag ajIS-UQ 10} JUSISSaSSY AIgEINS 108 — L1 ULio] X30p'9 ANV SHL

V72 ad1¢3d 33C

sweibelp piei Joj eale s1yi asn rswieBelq pletd

Z 1 WG 189] UDNE[02Iag UM jaumo Auadord
Sip pue Jsubisep ey o) pue ‘Bunss} pial Jo alep auy) jo sAep 0 UM Kuoyine Buiacidde suy 0} PRGNS G ISNW LUOY SIUE (Z)RL0°S) HIND OLE UM SOUBPIOSE U] (830N

Ruoyiny Buiaoiddy ssaup Auouiny Buiroiddy jo suiey
AMNESMIHHS HLTYIH 40 auvosg ¥3937 dINIHd
osua0l Jo 318 uoneidyg # 93US0IT / JOJENBAZ [I0S JO SWIEBN PajULld J0 padA |
GZ/08/9 6¥8zZ# SOYIIAVIAIN NHOP
aleq — ) ._Emn_mwm\__&m&o aneufig
€2/9T/8 — x\\r& , \>\ 2 &\\
= 201761
ubnouul gL gL HIND QLS Uim SJUBPIOIDE Ul pUE 9]RINDOE BB “Uli04 UcnenjBAT {I0§ PSUJENe sy Ul pajesipd] se ¢ enjeAs jios AW Jo synsal aul 1By)

Ajueo seyung | ZL0°SE HIND 04€ Ui paquosep eousuadxe pue ssipadxs ‘Bujules; paanbai sy} UM JussisUo oul Ag Pewoyad usaq sey sisAjeue saoge
Sl Jeu} pue suonen|eAs (10s PNPUCO 03 L10°GL MIND OLE O} Juensind uonos)oid [BIUeWUOHALT JO swpedeq sy} Aq paacidde Ajuauns we | yeyy Aues |

uofealiaed "4

|esodsiq sbemag a}Ig-UQ 10} JUSWSSIsSY ANjIqe}INg |10 - L] w04 %ﬂﬁ

g
AUNESMIHHS jo umojAND 7 5
s)esnyoessey jo yjieamuowion - Aws




Important: When

fil

Commonwealth of Massachusetts
City/Town of SHREWSBURY

Percolation Test
Form 12

Percolation test results must be submitted with the Soil Suitabiiity Assessment for On-site Sewage
Disposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, but
the information must be substantially the same as that provided here. Before using this form, check with

the local Board of Health to determine the form they use.

A.

ling out forms

on the computer,
use only the tab
key fo move your
cursor - do not
use the return
key.

X s

Site Information

CHACHARONE MELETIOS D TRUSTEE

Owner Name

369-377 HOLDEN STREET

Street Address or Lot #
SHREWSBURY

MA

01545

City/Town

THOMPSON AND LISTON, INC.

State
508-869-6151

Zip Code

Contact Person (if different from Owner)

Telephone Number

_i——

t&form12.doc- 08/15

Test Results

81124123 11AM 8124123 11AM
Date Time Date Time
Observation Hole # P-3 P-4 -
Depth of Perc 36-54 33-61
Start Pre-Soak 11:00 11:40
End Pre-Scak UTs uts
Time at 12" UTs urs
Time at 9" Uts uts
Time at 6” uTsS uTS
Time (97-6”) uTs TS
Rate (Min./Inch) <2MPI <2MPI
Test Passed: >4 Test Passed: i
Test Failed: ] Test Failed: O
JOHN M. MADEIROS #2849
Test Peiformed By:;
PHILIP LEGER

Board of Health Witness

Comments:

ADDED 24 GALLONS UNABLE TO SATURATE (UTS)

Perc Test » Page 1 of 1







APPENDIX B







Construction Sequence

369 Holden Street, Shrewsbury, MA
116 Northeast Cutoff, Worcester, MA

This sequence lays out the order in which construction shall occur based on our previous
experience. We estimate construction for this project to begin on October 1, 2023 and we
estimate the construction to last 12 months, however the duration of significant construction
involving heavy machinery to fast 30-60 days.

L. Identify and protect utilities as may be required.

2. Install and maintain through the term of construction, the erasion and sedimentation
barriers between the work areas and the wetland resources, in the locations shown on
the erosion control plan.

3. install the site entrance mat from Holden Street as shown on the Details. Use this
entrance for construction access until the culvert and driveway have been constructed
at Northeast Cutoff.

4. Ensure that portions of the public street located near the proposed construction, are
routinely swept throughout construction of the project.

5. Cut trees and remove topsocil to the limit of work line.

6. Stockpile topsoil and provide temporary stabilization of the piles.

7. Begin the grading work to import fill for the proposed buildings and parking areas
indicated on the Grading Plan, including temporary slope stabilization measures as work
proceeds,

8. Begin construction of the retaining walls, importing, and placing the geogrid-reinforced
fill, as required by the engineered retaining wall plans.

0. Construct the building foundations when the appropriate elevation has been reached.

10. Construct the subsurface infiltration systems, and fence off the areas {0 prevent heavy

equipment from over compacting the area, and to prevent illicit discharges.
11. Continue importing and placing fill. '

12. Once a level working area has heen constructed around the building perimeter,
continue constructing the building structure.
13. Construct site improvements, which include but are not limited to the concrete pads,

light pole bases, utility services, and disposing of all packaging and construction waste
on a regular basis.

14. Any dumpsters on the site must be covered at the end of every work day.

15. Install the proposed drainage system as shown on the Grading Plan and Detail Sheets.

16. Install base gravel and base course of bituminous pavement as indicated on the
proposed Site Plan.

17. Screen and spread loam.

18. Install plants and landscape improvements, curbing, walks.

19, Install final course of paving, light poles, and fencing.

20. if not already completed, install permanent ground stabilization measures, such as seed,

sod, and hark mulch,







APPENDIX C







CONSTRUCTION PERIOD (SHORT TERM)
STORMWATER OPERATION & MAINTENANCE PROGRAM
September 5, 2023

Proposed Buildings for
115 Northeast Cutoff Realty Trust
369 Holden Street
Shrewsbury, Massachusetts

During Construction the contractor is responsible for the following inspection and maintenance,
Inspections and resulting maintenance tasks shall be recorded in an Inspection Log that is kept on site and
available for inspection by Town, State, and Federal officials.

Contractor Information;

Contractor/Operator: ___Undetermined at this time

Address;

Contact Name and Phone Number;

Email:

An emergency spill kit containing absorbent material should be kept in an area accessible to the
equipment operators. An emergency spill kit can be purchased from an industrial supplier. If a spill of
any harmful substance occurs on the surface, it shall be contained and cleaned up by the use of a dike or
absorbent material, Employees should be instructed on the proper use and deployment of the spill kit.

1. Water tightness of catch basin sumps shall be tested and assured after installation.

2. Catch basins shall be protected from sedimentation through haybale filter dikes, filter fabric sacks, or
other approved methods. At all times, sedimentation of the infiltration system shall be prohibited and
prevented.

3. Catch basin grates shall be inspected monthly. Debris, sand, and accumulated trash shall be removed
from inlets.

4. Catch basins shail be inspected bi-weekly and shall be cleaned out as necessary, when the siltsacks or
sumps have accumulated one half (1/2) the original depth. If excessive oil, gasoline, or sediment is
present, remove all liquid and solids from the sumps. If catch basins are regularly observed to have a
sheen of petroleum product, install oil adsorbent materials that float on the surface Dispose of waste
properly. Catch basin sumps shall be cleaned out quarterly, Catch basin traps shall be inspected after
each cleaning, and any damage shall be repaired.

5. Drain manholes, Water Quality Units and the in ground detention infiltration system shall be inspected
monthly and shall be cleaned out as necessary. Cleanout shall be recorded in the maintenance log.
Dispose of waste properly. Engineer shall be notified of any evidence of sediment in the drain manholes.

6. The subsurface infiltration area must be kept free of sediment and shall not be used as a temporary
settling area or for discharge of excavation dewatering.

7. The subsurface infiltration system shall be observed through the inspection port monthly for any sign
of sediment laden water, backup, or contamination. Engincer shall be notified if any of these conditions
are observed,

8. The ownet's designee shall inspect the system, and the contractor shall clean all components as
necessary (e.g. by removing the siltsacks, sediment, and sand) in order to turn over to the owner a clean
and functioning system.




Construction Phase Site Inspection Report

General quormatmn

Projeci Narﬁe ) 369 Holden Street, Shrewsbury and 116 Northeast Cutoff, Worcester MA

NPDES Tracking No. FLocation 369 Holden St, Shrewsbury
Date of Inspection Start/End Time

Inspector’s Name(s)

Inspector’s Title(s)

Inspector’s Contact Information

Inspector’s Qualifications

Describe present phase of

consiruction
Type of Inspection:
EI Regular a Pre—storr_r_l event D During storm event d Post—storm event

Weather Information -

I-Ias tllere been a storm event since the last inspection? Yes UNo
If yes, provide:
Storm Start Date & Time: Storm Duration (hrs): Approximate Amount of Precipitation (in):

Weather at time of this inspection?
UClear Cloudy UWRain OSleet UFog O Snowing U High Winds
0 Other: Temperature;

Have any discharges occurred since the last inspection? ClYes UNo
If yes, describe:

Are there any discharges at the time of inspection? [1Yes UUNo
If yes, describe:

Site-specific BMPs
o Number the structural and non-structural BMPs identified in your SWPPP on your site map and list them
below (add as many BMPs as necessary). Carry a copy of the numbered site map with you during your
inspections. This list will ensure that you are inspecting all vequired BMPs at your site.
o Describe corrective actions initiated, date completed, and note the person that completed the work in the
Correctzve Actzon Log.

LBMP T T BMP BMP - . 'Cof'r‘ective Action'Needed and Notes -
| B T Installed" : Mamtenance T
1 Silt fence and/or straw EIYes I:INo OYes EINo
bale barriers
2 Site entrance mat OYes ONo OYes ONo
3 | Temporary settling OYes ONo UYes UNo
basins
3 | Det. Basin outlet control | 2Yes LINo UYes UNo
4 | Drainage swales OYes CINo QYes CINo
5 | Hydrodynamic separator | dYes ONo UYes UNo
units
6 Catch basins filterss OYes INo OYes (No
7 | Retaining walls Yes [INo dYes UINo
8 | Grassed slopes OYes ANo HYes UNo
9 Pond 18 infiltration to QYes No Oves ONo
the north of bldg. 1
10 [ Pond 11 infiltration to Yes CNo OvYes TINo




areas collected and
placed in covered
dumpsters?

‘| BMP BMP BMP Corrective Action Needed and Notes -
Installed? Maintenance . - -
' : Required?
the south of bldg. 1
11 | Pond 13 infiltration to OYes No OYes (No
the west of bldg. 2
12 i Culvert under the access | UYes No HYes UNo
driveway
13 | Permanent Slope QYes WNo UYes LNo
Stabilization
14 | Base Course of UYes UNo Yes ONo
Pavement
15 O¥es UNo HYes No
16 Oves ONo OYes UNo
17 JYes LINo ¥es ONo
18 OYes UNo QdYes (No
19 QYes ONo QdYes ONo
20 OYes UNo OYes TNo
Overall Site Issues
Below are some general site issues that should be assessed during inspections. Customize this list as needed for
conditions at your site,
| BMP/activity | Implemented? | Maintenance = | Corrective Action Needed and Notes = -
R o | Required? o : SRR
1 | Areall slopes and O¥es UNo UYes WNo
disturbed areas not
actively being worked
propetly stabilized?
2 Are natural resource dYes (ANo OYes UNo
areas (e.g., streams,
wetlands, mature trees,
etc.) protected with
hartiers or similar
BMPs?
3 | Areperimeter controls LYes No dYes No
and sediment barriers
adequately installed
(keved into substrate)
and maintained?
4 | Are discharge points and | OYes LINo QYes WNo
receiving waiers free of
any sediment deposits?
5 | Are storm drain inlets OYes UNo OYes UNo
properly protected?
6 | Is the construction exit OYes No QYes CNo
preventing sediment
from being tracked into
the street?
7 { Is trash/litter from work | [lYes LINo UYes UNo




BMP/activity

Implemented?

Ma_intenance
Required?

Corre_ctive.Action Needed and Notes

Are washout facilities
(e.g., paint, stucco,
conctete) available,
clearly marked, and
maintained?

dYes UNo

OYes ONo

Are vehicle and
equipment fueling,
cleaning, and
maintenance areas free
of spills, leaks, or any
other deleterious
material?

QYes No

dYes ONo

10

Arc materials that are
potential stormwater
contaminants stored
inside or under cover?

.DYes No

LYes WNo

11

Are non-stormwater
discharges (e.g., wash
water, dewatering)
properly controlled?

OYes No

OYes No

12

{Other)

Yes WNo

CYes ONo

Non-Compliance

Describe any incidents of non-compliance not described above:

“] certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated
the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons
direetly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. T am aware that there are significant penalties for submitting false information,

CERTIFICATION STATEMENT

including the possibility of fine and imprisonment for knowing violations.”

Print name and title;

Signature:

Date:




POST CONSTRUCTION (LONG TERM)
STORMWATER OPERATION & MAINTENANCE PROGRAM
September 5, 2023

Proposed Buildings for
115 Northeast Cutoff Realty Trust
369 Holden Street
Shrewsbury, Massachusetts

Responsible Party:

115 Northeast Cutoff Realty Trust
1 West Boylston Street, Suite LL05, Worcester MA 01605
Contact: Mel Chacharone Phone: 508-853-5066

Upon completion of the project, the drainage system will be maintained by the responsible patty as listed
described above. In addition to the good housekeeping practices described below, and once the
construction site has been fully stabilized, the owner should establish a schedule and keep a log of
inspection and maintenance activities for the Stormwater BMPs described below:

Good Housekeeping Practices:

Solid Waste Management:

There will be no solid waste dumpster on the site. Office waste will be stored in closed receptacles
(toters) within the building and will be picked up on a weekly basis. There shall no exposure of
stormwater to solid waste.

Emergency Spill Kit

An important public safety component of a well-run site is having quick access to materials that will
prevent any potential pollutants from spreading into the environment. An emergency spill kit containing
absorbent material should be kept in an area accessible to the parking lot, for example inside the customer
loading door. An emergency spill kit can be purchased from an industrial supplier. If a spill of any
harmful substance occurs on the surface of the parking area, the catch basins shall be protected against
contamination by the use of a dike or absorbent material. Employees should be instructed on the proper
use and deployment of the spill kit.

Winter Conditions

1. Calcium Chloride (CaCl) usage in winter months shall be limited to the amount necessary to prevent
sand from freezing. Sand shall be used sparingly but in sufficient quantity to maintain the parking and
loading surface in a safe condition.

2. Sand and salt shall not be stored on site unless within covered containers.

Snow Plowing

1. In minor storms, snow will be plowed away from the building and stored along the edges of the paved
surfaces, and in larger storms, snow will be piled in the two snow storage arcas as shown on the landscape
plan. An Exhibit is attached for reference.

2. Snow shall be pushed back to maintain open lines of sight along Holden Street from the driveway curb
cuts at all times.

3. At no time may snow be pushed over the retaining walls or into the wetland resource areas.

4. It may become necessary to remove snow from the site when the pile areas are full. In these instances,
the operator should inform the Conservation Commission of the site where snow will be disposed.




Post Construction Stormwater O&M Program
True Storage, LLC.

55 Loon Hill Road, Dracut MA

March 16, 2023 Page 2

Landscape Maintenance:
Vegetated areas in the landscape will reduce erosion, encourage infiltration of rainwater, and keep
stormwater clean. It is important to maintain the vegetated areas of the site.

1. Proper mowing is one of the most important ways to maintain a healthy lawn. Mow only when the
grass is dry to get a clean cut and minimize the spread of disease. Mow grass to a height of 3". Mow
frequently, cutting no more than 1/3 of the height of the grass at a time. Sharpen your mower blades after
every 10 hours of mowing,

2. QGrass clippings contain high amounts of nitrogen, a key ingredient in fertilizer. Make all attempts to
use your grass clippings by leaving them on your lawn. If the grass clippings are not used, do not dispose
of them near any wetlands and or water bodies and designate a place to compost them in an upland arca.

3. If your lawn areas and plant material demand fertilizer then use organic or slow release fertilizers.
Fertilize in the fall, but in coordination with weather patterns.

4. The best defense against pests within the grass is to use an Integrated Pest Management system which
consists of beneficial insects (lady bugs, spiders, certain nemetodes and bacteria.)

5. Minimize watering the lawn areas. If needed water in the early morning and water deeply and
infrequently.

6. If needed, the trees and shrubs shall be pruned but at a minimum of once a year.

Impervious Surface Maintenance:

Particles that collect on paved surfaces can contain materials that can inhibit water quality. Sweeping sand
and debris from the parking lot is a good housekeeping measure that will remove gross pollutants, and
should be undertaken a minimum of twice per year. DEP recommends frequent sweeping of parking lots
in high traffic areas as an integral part of stormwater management.

1. The parking lots shall be swept at least twice a year.

2. Accumulated leaves and grass clippings shall also be removed from the impervious surfaces regulatly,
at a minimum of twice a year.

3. In the winter months, CaCl application shall be limited to the amount necessary to prevent sand from
freezing. Sand shall be used sparingly but in sufficient quantity to maintain the parking and loading
surface in a safe condition.

4. Cracking from expansion and contraction or large paved areas is to be expected. Cracks that develop
should be sealed to prevent the infiltration and subsequent frost damage to the pavement. This will
prolong the life of the paved surfaces.

5. It should be anticipated that the pavement will be resurfaced on a 20-25 year basis, If surfaces are
substantially intact, milling and top coat would be the recommended course of action. If significant
cracking, settling, or deterioration is evident, a full depth pavement removal and resurfacing can be
anticipated be expected.




Post Construction Stormwater O&M Program
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BMP Inspection and Maintenance

Catch Basins and Area Drains:

Environmental Safety: Catch basins with oil traps and deep sumps are the first line of defense to protect
the environment by preventing pollutants from reaching water resources, Regular maintenance and
cleaning of the catch basins is key to protecting water quality and can reduce the more expensive
maintenance of other devices in the treatment train, Each catch basin has the capacity to hold over 25
gallons of floatables, such as oil, spilled fuel, or gross pollutants. It is important to inspect and clean the
catch basins regularly to maintain their ability to keep the pollutants out of the ecosystem.

1. If excessive oil, gasoline, or sediment is present, remove all liquid and solids from the sumps.
Absorbent products arc available to attach to the interior of catch basins in order to absorb floatable
petroleum products from sumps, If floatables are noted on a regular basis, these measures should be
added to the catch basin sumps. Dispose of waste properly.

2. Catch basin grates shall be inspected on a monthly basis. Debris, sand, vegetation, and accumulated
trash shall be removed and disposed of properly.

3. Catch Basin sumps shall be inspected on a monthly basis for the first year and quarterly thereafter, and
will be cleaned upon the observance of spill of observable petroleum products, such as oil, coolant, or
fuel. Dispose of waste properly,

4, Tf a spill of any harmful substance occurs on the surface of the parking area, the catch basin shall be
protected against contamination by the use of a dike or absorbent material. Adequate quantities of
absorbent material shall be stored in an accessible location. An emergency spill kit containing absorbent
material should be kept in an area accessible to the parking lot.

5. In any case Catch Basin sumps shall be cleaned of sand and liquid at least twice per. Dispose of waste
properly.

6. Caich basin traps shall be inspected after each cleaning, and any damaged shall be repaired.

Hydrodynamic Separators (CDS & Stormceptor Units):

Environmental Safety: The CDS, Stormeeptor, or Hydroworks hydrodynamic separator units remove
floatable trash, petroleum products, and sediments form the stormwater stream in order to prevent them
from reaching the infiltration and groundwater resources. They must be inspected and cleaned
periodically to be sure they are operating properly.

1. Separators shall be inspected at a minimum of two times a year (i.e. spring and fall).

2. The visual inspection should ascertain that the system components are in working order and that there
are no blockages or obstructions to the inlet and or separation screen. Consult the manufacturer’s
maintenance manuals for mre specific means of observation and measurement.

3. If during the inspection, it is noticed that any of the internal components are damaged or missing,
contact CONTECH 1-800-338-2211 if is one of their products.

4, The inspection should also identify evidence of vector infestation (mosquito larvae, for example) and
accumulation of hydrocarbons, trash, and sediment in the system and the screen,

5. Pump out the systems and conduct the recommended maintenance when the inspections determine that
level of sediment collection has reached 75% of capacity in the isolated sump and/or when an appreciable
level of hydrocarbons and trash has accumulated.

6. A vactor truck is recommended for cleanout of the hydro units. Disposal of the material from the units
should be in accordance with the local municipality's requirements.
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7. Clean the treatment units during dry weather conditions when no flow is entering the system. Remove
debris, sand, and accumulated trash from units’ interior and remove the fines from the screen.

8. The screen of CDS products shall be power washed and the internal components of both units cleaned
when the systems are pumped out,

9. The hydro units are confined spaces and only properly trained personnel possessing the proper training
and possess the necessary safety equipment should enter the units. Confined spaces can contain odorless,

colorless poison gas.

In Ground Infiltration/Retention System

The in ground retention system keeps the peak rate of flow of runoff from this project from exceeding the
peak rate of flow of runoff to abutting properties in the predevelopment condition, It must be inspected to
make sure that debris is not entering the piping system or storage chamber which might clog the outlet
pipe outlet and to confirm the integrity of the system joints. Another benefit of the system is recharging
the groundwater, so keeping the bottom surface of the chamber clear and sediment free is important to
maintaining the recharge function of the system. It is important to inspect the system on a regular basis.

1. The in ground retention system shall be inspected twice per year at the inspection ports. Look for
debris, either sediment or trash that may indicate the CDS units are not functioning correctly and that may
clog the outlets.

2. The inspection should also include looking for any signs of deformation of the precast concrete
chambers or HDPE chambers, particularly a break in connection at chamber unit joints. If water, trash,
sediment or other material has been visibly deposited in the system, report this to the owner or property
manager so that maintenance can be scheduled.

3. If maintenance is required of inlet or outlet pipes, use a high powered pressure nozzle with rear facing
jets to wash away sediments and debris within the pipes and remove the sediment.

4, If, during the inspection, it is noticed that any components of the in ground detention system are
damaged or missing, contact the owner, property manager and the manufacturer.

5. Subsurface Infiltration structures will be provided with inspection ports. These ports shall be opened
and the structures inspected at least once per year through the inlet and outlet manholes and inspection
ports. The underground pipe and stone area shall be inspected via observations through the inspection
and observation ports. If water, trash, sediment, or any other material is visible in either port, report this
to the property manager so that maintenance can be scheduled.

6. The in ground detention system is a confined space and only properly trained personnel possessing the
proper training and possess the necessary safety equipment should enter the systems. Confined spaces
can contain odorless, colorless poison gas.

Qutlet Pipes (flared end pipe or headwall)
There is an overflow pipe from each stormwater system where regular discharge or overflows from large
storms will be discharged to the surface, A Rip rap splash pad will be installed in these locations,

1. At least twice per year, inspect the pipe end to verify that the pipe is not blocked or displaced or
shifted due to setilement.

2. Inspect the rip rap splash pad and reposition rocks if they have become displaced from high flows.

3. Remove invasive plants or saplings that may grow in the rip rap.
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Stormwater Operation and Maintenance Program
Estimated Annual Budget:

Inspection Tasks:
Month: $ 60
Quarter: $ 200
Semi-annual: $ 250
Inspection Subtotal $ 2,020
Maintenance Tasks:
Month: $ 200
Semi-annual; $ 840
Annual: $ 1,000
Maintenance Subtotal: $ 3,980
Estimated Total: $ 6,000




ANNUAL RECORD OF INSPECTIONS

OWNER: 115 Northeast Cutoff Realty Trust

SITE ADDRESS: 369 Holden Street, Shrewsbury MA

INSPECTOR:

PHONE:

DEVICES/ AREAS INSPECTED:

JAN | FEB | MAR [ APR [ MAY | JUN

JUL | AUG | sep | ocr | Nov | DEC

LANDSCAPING

OBSERVATIONS

IMPERVIOUS SURFACE

OBSERVATIONS

AN | FEB | MAR | APR | MAY | JUN

JuL | AuG | sep | ocrt | Nov | Dec

CATCH BASINS

OBSERVATIONS

HYDRODYNAMIC
SEPARATORS

OBSERVATIONS

JAN | FEB | MAR [ APR | MAY | JUN

JuL | AuG | sep | ocT | Nov | DEC

GROUND RECHARGE
SYSTEMS

OBSERVATIONS

DISCHARGE PIPE &
RiP RAP PAD

OBSERVATIONS

DETENTION BASIN AND
RIP RAP SPILLWAY

OBSERVATIONS

ADDITIONAL NOTES:

SIGNATURE:

DATE:
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