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

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

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

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

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

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

e Operation and Maintenance Plan required by Standard 9

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

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

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

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

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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer’s Certification

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

Registered Professional Engineer Block and Signature

Signature and Date

Checklist

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

[ ] New development
X] Redevelopment

] Mix of New Development and Redevelopment

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



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

Checklist for Stormwater Report

Checklist (continued)

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

] No disturbance to any Wetland Resource Areas

[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)
X] Minimizing disturbance to existing trees and shrubs
[] LID Site Design Credit Requested:
[ ] Credit1
[ ] Credit2
[ ] Credit3
X] Use of “country drainage” versus curb and gutter conveyance and pipe
[] Bioretention Cells (includes Rain Gardens)
X] Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[ 1 Treebox Filter
X] Water Quality Swale
X] Grass Channel
[ 1 Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

X] No new untreated discharges

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

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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
X

X

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

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

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

Standard 3: Recharge

X

[
[
[

O O

[
[

Soil Analysis provided.

Required Recharge Volume calculation provided.

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

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

[] Static [] Simple Dynamic ] Dynamic Field*

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

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

generate the required recharge volume.

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

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

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

[] Solid Waste Landfill pursuant to 310 CMR 19.000

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

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

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

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

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

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

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

Standard 4: Water Quality

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

Good housekeeping practices;

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

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

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

Street sweeping schedules;

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

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

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

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

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

[] is near or to other critical areas

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

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

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

Checklist for Stormwater Report

Checklist (continued)

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

X] The ¥%” or 1” Water Quality Volume or

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

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

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

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

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

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

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

[

All exposure has been eliminated.

[

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

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

Standard 6: Critical Areas

Xl 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.

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

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

X 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

[]

X

[]

Bike Path and/or Foot Path
Redevelopment Project

Redevelopment portion of mix of new and redevelopment.

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

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

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

X] Name of the stormwater management system owners;

Party responsible for operation and maintenance;

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

Description and delineation of public safety features;

O 0 X X K

Estimated operation and maintenance budget; and

[ ] Operation and Maintenance Log Form.

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

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

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

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

X] An lllicit Discharge Compliance Statement is attached,;

] NO lliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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1.0 INTRODUCTION

The purpose of this report is to provide an analysis and summary of the existing and proposed
stormwater management system associated with the proposed road redevelopment of the Haul
Road referred to as Lenny Lane in the center of the All States Materials Group property located
in Deerfield, Massachusetts. The proposed improvements include redevelopment of Lenny Lane
to a Mine Safety and Health Administration (MSHA) compliant haul road with an improved
stormwater management system. Proposed improvement also includes new BMP’s for outfalls
DSN-007 and DSN-008 and proposed culvert crossing for the unnamed stream (tributary to
Deerfield River). The proposed stormwater management system and proposed site
improvements are intended to be in full compliance with the State and Town regulations.

The overall project site is approximately 212-acres utilized as a rock quarry and aggregate
processing plant (by Trew Stone, LLC), operates two hot mix asphalt plants (by Warner Brothers,
LLC), and operates an above ground storage tank farm (by All States Asphalt, LLC).

The existing project drainage area is approximately 175 acres comprised of the following areas:
* 160.43+/- acres (Drainage Area 1),
e 7.50+/- acres (Drainage Area 2),
* 0.63+/- acres (Drainage Area 3),
* 0.09+/- acres (Drainage Area 4),
* 6.35+/- acres (Drainage Area 5)

The site is located approximately 1,200-feet south of River Road and 3,300-feet east of
Massachusetts Route 10 and within the Deerfield Commercial zone. Existing site access is from
River Road via existing private gravel roads. The site is bounded to the north and west by
MassDOT rail serving Amtrak and Pan Am Southern, bounded to the east by River Road, and
bounded to the south by residential/agricultural zone properties. See Appendix B for an Abutter’s
Map and list of Abutters within 300 ft of the site property lines.

The existing haul road (Lenny Lane) consist of a gravel surface and varies in width from
approximately 22-feet to 34-feet wide. The existing haul road has an overall slope down grade
from east to west with elevations varying from approximately 187 feet to 350 feet. The site consists
of the intersection of 2 gravel roads, 2 small ponds, drainage pipes and culverts, and the majority
being woods. There are no existing open storage areas for waste disposal. Two (2) 36-inch
diameter culverts, adjacent to DSN-007 & DSN-008, convey the unnamed stream beneath the
haul road. Two wetlands were identified adjacent to the site outside the limit of disturbance. The
wetlands are at a higher existing and elevation to the proposed site work and will be protected
and undisturbed. See Appendix B for an aerial image of the existing site.

The proposed site is approximately 175 acres comprised of the following areas:
* 151.84+/- acres (Drainage Area 1),
e 7.50+/- acres (Drainage Area 2),
e 0.98+/- acres (Drainage Area 3),
* 14.95+/- acres (Drainage Area 4),
* 0.53+/- acres (Drainage Area 5)

20221383.001A May 4, 2022
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Proposed site improvements of the existing haul road to a MSHA compliant haul road include
2680 feet of roadway being widened, 170 feet of roadway being regraded, a 60-ft x 100-ft gravel
pad in the corner of Mathers Way and Lenny Lane, a level spreader, a pocket wetland, drainage
swales, drainage culverts, and minor landscaping. There are no proposed open storage areas for
waste disposal. The site demolition that will occur includes the removal of two (2) detention ponds
(Pond 7P, Pond 11P), three (3) catch basins, several culverts, and (1) permitted discharge point
(DSN-006), removal of trees and shrubs, and clearing and grubbing within the limits of work. Two
(2) permitted discharge points (DSN-007, DSN-008) will be relocated at locations shown in the
plans. The drainage currently directed towards Pond 11P and DSN-006 will be directed to DSN-
007. Outfall DSN-001 will remain.

Per the FEMA Flood Insurance Rate Map the site resides outside of any FEMA designated flood
areas. See Appendix C to view the FEMA floodplain per FIRMette 2501150011B.

The Stormwater Report is submitted to document compliance with the Stormwater Management
Standards as shown in the Massachusetts Stormwater Handbook (MSH) and in compliance with
the Stormwater Regulations for the Town of Deerfield (SRTD).

2.0 STORMWATER MANAGEMENT STANDARDS

2.1 Standard 1: No New Untreated Discharges

There are no new drainage outfalls associated with the stormwater management system
improvements. Two (2) permitted discharge points (DSN-007, DSN-008) will be relocated at
locations shown in the plans. The drainage currently directed towards Pond 11P and DSN-006
will be directed to DSN-007. One (1) permitted discharge point (DSN-001) will remain.

The stormwater management system best management practices (BMP’s) includes a
constructed stormwater wetland (pocket wetland) (80% TSS removal rate), sediment forebay
(25% TSS removal rate) and deep-sump and hooded catch basins (25% TSS removal rate) for
the system.

2.2 Standard 2: Peak Rate Attenuation

The stormwater management system is designed so that the hydrologic characteristics of post-
development run-off from the site will mimic pre-development patterns and intensities for a 2-year,
10-year and 100-year 24-hour storm event.

Analysis Methodology

The hydrologic analysis to determine peak stormwater discharge rates was performed using the
HydroCAD stormwater modeling system computer program developed by HydroCAD Software
Solutions, LLC. Hydrographs for each watershed were developed using the SCS Synthetic Unit
Hydrograph Method TR-20 with a Type Il rainfall distribution, Antecedent Moisture Condition II,
and rainfall depths per the Massachusetts Stormwater Handbook for Franklin County for the
calculation of peak flow rates and are listed in Table 1. The drainage areas, or subcatchments as
labeled by the program, are depicted by hexagons on the attached drainage diagrams. Storage
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areas, or pond nodes, are depicted by triangles. Pre-Development and Post-Development
HydroCAD calculations output, including runoff curve numbers and time of concentrations, can
be found in Appendix F.

Table 1 — Rainfall Data from Rainfall Frequency Atlas of the United States (Atlas 14)
24-hour Rainfall by Deerfield Massachusetts

Storm Event Frequency Inches / 24-hour
2-year 2.94
10-year 4.48
100-year 6.93

Curve number (CN) is used to quantify the portion of rainfall which results in runoff. CN was
estimated based on soil and land use data for the project area. Soil data were obtained from the
Natural Resources Conservation Service (NRCS) Web Soil Survey for Franklin County,
Massachusetts (Date: 9/12/2019). Land use data were obtained from the State of Massachusetts
GIS data service (Date: 2016). Existing land use consists of industrial, pastureland, woods, brush,
and wetlands and surface waters.

The time of concentration (Tc) is the travel time is takes storm water to travel from the most remote
point in the watershed to the point of interest (also known as the design point). Storm water runoff
travels through the watershed as sheet flow, shall concentrated flow, and open channel flow
depending on the site topography. The time of concentration was calculated within HydroCAD.
The site was modeled using a manning’s number based on surface description, land slope and a
maximum length of 100 feet for sheet flow. The shallow concentrated flow was modeled using a
velocity factor based on surface description, land slope and flow length. The minimum time of
concentration is 5 minutes.

Pre-Development Conditions

Pre-development stormwater management for the project consists of three (3) detention ponds
(Pond 1P, Pond 7P, Pond 11P), two (2) catch basins, several culverts, and four (4) permitted
discharge points (DSN-001, DSN-006, DSN-007, DSN-008). Runoff from the project area has the
potential to discharge to the existing stream, both upstream and downstream of the existing road.
Runoff discharging to the upstream section (S1) of the existing stream is monitored via outfalls
DSN-007 and DSN-008. Runoff discharging to the downstream section (S2) of the existing stream
is monitored via outfalls DSN-001 and DSN-006. The point of analysis used to evaluate pre-
development flows is in existing stream section S2.

The total pre-development project watershed area is 175.00 acres and is approximately 2.7%
impervious. The project watershed is subdivided into five (5) basins, labeled DA-1 through DA-5.
DA-1 represents mostly undisturbed areas that drain directly to S1. DA-2 represents a north-south
section of the existing road and additional onsite areas that drain to Pond 1P. DA-3 represents
and east-west section of the existing road, which drains to catch basins that discharge to outfall
DSN-007 before discharging to S1. DA-4 represents the small area draining directly to Pond 7P.
Pond 1P discharges via culverts to both DSN-001 and Pond 7P. For the purposes of this analysis,
all discharge from Pond 1P is routed to Pond 7P and the portion discharging to DSN-001 was
ignored. The primary discharge from Pond 7P is via culverts under the existing road to DSN-008
and then to S1. Additional discharge from Pond 7P occurs via an emergency spillway to S2. No
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permitted outfall is associated with this spillway. All runoff routed to S1 ultimately drains under the
existing road via two (2) culverts into S2. DA-5 represents undisturbed areas and a north-south
section of the existing road that drains to Pond 11P, which discharges via outfall DSN-006 to S2.

Refer to the Pre-Development Hydrology Map (Figure ED-1) in Appendix D for detailed drainage
areas, time of concentration flow paths, flow directions, stormwater management features, and
topography in the pre-development condition. See Appendix F for detailed inputs and results of
the Pre-Development HydroCAD Model. See Appendix J for details inputs and results of the Pre-
Development HY-8 model.

Post-Development Conditions

The post-development condition is similar to the pre-development condition, with modifications to
basins and stormwater management features due to the proposed haul road and pad. Post-
development stormwater management for the project consists of one (1) detention pond (Pond
1P), one pocket wetland, four (4) catch basins, several culverts, several swales, and three (3)
permitted discharge points (DSN-001, DSN-007, DSN-008). Ponds 7P and 11P are eliminated
due to the expansion of the existing road. Multiple culverts and catch basins are either abandoned,
replaced, or rerouted to accommodate the proposed haul road. Multiple swales are added to
convey runoff from the proposed haul road. Outfall DSN-001 remains unchanged from the pre-
development condition. Outfalls DSN-007 and DSN-008 are moved in the post-development
condition. DSN-006 is eliminated due to expansion of the existing road. Runoff from the project
area has the potential to discharge similar to the pre-development condition (to the existing
stream, both upstream and downstream of the existing road). Runoff discharging to the upstream
section (S1) of the existing stream is monitored via outfalls DSN-007 and DSN-008. Runoff
discharging to the downstream section (S2) of the existing stream is monitored via outfall DSN-
001. The point of analysis used is the same as the pre-development condition.

The total post-development project watershed area is 175.80 acres and is approximately 2.8%
impervious. The project watershed is subdivided into five (5) basins, which are modified versions
of the pre-development basins. DA-1 is slightly reduced in area, but still represents mostly
undisturbed areas that drain directly to the S1. DA-2 represents a north-south section of the
proposed road and additional onsite areas that drain to Pond 1P, which discharges either to DSN-
001 or to the pocket wetland via outfall DSN-007 and then to S1 via outfall DSN-008. For the
purposes of this analysis, all discharge from Pond 1P is routed to the pocket wetland and the
portion discharging to DSN-001 was ignored. DA-3 represents and east-west section of the
proposed road, which drains to catch basins that discharge to the proposed pocket wetland and
then outfall DSN-008 before discharging to S1. DA-4 from the pre-development condition is
eliminated in the post-development condition due to expansion of the east-west road section. DA-
5 from the pre-development condition is subdivided into two (2) post-development basins. DA-5a
represents the majority of the basin and includes undisturbed areas and a north-south section of
the existing road that drains to catch basins and then into basin DA-1. DA-5b represents the
remaining area that drains directly offsite to S2. All runoff routed to S1 ultimately drains under the
existing road via one (1) proposed culvert into S2.

Refer to the Post-Development Hydrology Map (Figure PD-1) in Appendix D for detailed drainage
areas, time of concentration flow paths, stormwater management features, and topography in the
post-development condition. See Appendix F for detailed inputs and results of the Post-
Development HydroCAD Model. See Appendix J for details inputs and results of the Post-
Development HY-8 model.
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Table 2 - Comparison of Pre-Development and Post-Development Peak Runoff Rates

System: Point of Analysis

Qayr (cfs) Qioyr (cfs) Qu1o0yr (cfs)
Pre- Development 34.33 102.43 273.50
Post- Development 34.19 112.30 225.90
Delta = -0.14 +9.87 -47.60

The change in peak runoff from pre- to post-development can be attributed to the proposed haul
road (wider and higher elevation than existing road), the proposed crossing (two 30 in CPP
culverts replaced by one 60 in CMP culvert), and the rerouting of flows to accommodate the
proposed haul road. Runoff for the 2-year, 24-hour storm is slightly lower in the post-development
condition. The proposed haul road and crossing have little to no impact on this storm event. Runoff
for the 10-year, 24-hour storm is slightly higher in the post-development condition. This is because
the proposed crossing (60 in CMP) is sized appropriately; the culvert conveys the 10-year storm
without retaining water upstream of the culvert. The existing crossing (two 30 in CPPs) is
undersized for the 10-year storm, which results in more water being retained upstream of the
crossing and therefore a lower discharge rate from the culverts. Runoff from the 100-year, 24-
hour storm is lower in the post-development condition. This can also be attributed to the proposed
crossing being sized appropriately. In the pre-development condition, the 100-year storm results
in overflow of the existing road and therefore higher discharge. Road overflow is eliminated in the
post-development condition.

Hydraulic Analysis

The culvert capacities for the existing crossing (two 30 in CPP culverts) and proposed crossing
(one 60 in CMP culvert) were analyzed using HY-8. Minimum, design, and maximum flows
needed to be conveyed by the crossing were the 2-, 10-, and 100-year, 24-hour storms,
respectively. Peak discharge for each storm was obtained from the HydroCAD analysis. For each
condition, the capacity of the culvert(s) was evaluated based on upstream and downstream
stages. The post-development condition has slightly higher upstream stage for the 2-year storm
and lower upstream peak stage for the 10- and 100-year storms. For the 10-year storm, upstream
stage is below the top of culvert elevation in the post-development condition, indicating that the
proposed crossing is sized appropriately. In the pre-development condition the 10-year storm
results in upstream stage several feet above the top of culvert elevation, indicating the existing
crossing is undersized. For the 100-year storm, upstream stage results in discharge over the
existing road in the pre-development condition. Road discharge is eliminated in the post-
development condition, which is another indication that the proposed crossing is sized
appropriately. The stages downstream of the crossing are lower in the pre-development condition
for all storms. Results indicate that the proposed crossing is appropriately sized and will not have
an adverse impact on flows or stages upstream or downstream of the crossing.

Refer to Appendix J for detailed inputs and results of the pre- and post-development HY-8 culvert
analyses.
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2.3 Standard 3: Recharge

The required recharge volume equals the recharge volume multiplied by the total impervious area
within the NRCS Hydrologic Group that is impervious. For this project, the post-development net
increase impervious area is 0 sf, as the existing and proposed roads are pervious gravel material.
The annual recharge from the post-development site will match the pre-development conditions
based on soil type.

2.4 Standard 4: Water Quality

Stormwater quality control will be achieved through a program of Best Management Practices
(BMPs). The proposed development is designed to achieve a minimum of 80% total suspended
solids (TSS) removal in accordance with the MA DEP Stormwater Management Standards.
Effective stormwater management practices include good housekeeping, storing materials under
cover, routine inspections, and maintenance of stormwater BMPs during and after construction.
MassDEP assigns a maximum 80% TSS removal rate of a pocket wetland. The majority of the
surface water for the haul road will sheet flow thru the surface aggregate stone layer, directed to
two (2) deep-sump hooded catch basins, at the stream crossing, to a sediment forebay of the
constructed stormwater wetland (pocket wetland).

There is a portion of the proposed haul road that will be directed to conveyance vegetated swales
with stone check dams at regular intervals along the swale. The conveyance vegetated swales
are directed towards a level spreader or energy dissipators. A small portion of the haul road area
is considered ‘de minimus’ per the Stormwater Management Regulations. Capturing runoff from
this area is not possible due to topographic constraints.

For the project site discharges, the required water quality volume (WQV) equals 1 inch of runoff
times the total impervious area of the post-development site. For this project, the post-
development net increase impervious area is 0 sf, as the existing and proposed roads are
pervious gravel material. However, WQV calculations were performed on stormwater sub area
(300 — haul road) to demonstrate the constructed stormwater wetland (pocket wetland) is
designed to accommodate the WQV. See Appendix E and Appendix F (F3 Post-Development
BMP) for all detention and water quality calculations.

2.5 Standard 5: Land Uses with Higher Potential Pollutant Loads

In accordance with the Stormwater Management Standards, the proposed development use in
not considered a Land Use with Higher Potential Pollutant Loads. Therefore, this standard does
not apply to the project.

2.6 Standard 6: Critical Area

The project site is tributary to an environmentally critical area as defined by the Stormwater
Management Standards. The Deerfield River is classified as a cold-water fishery by the
Massachusetts’s Division of Fisheries and Wildlife. The proposed stormwater treatment train
provided > 80% TSS removal prior to discharge. The treatment train uses structural BMPs suitable
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for the area. All BMPs must be designed, constructed, operated, and maintained in accordance
with the specifications set forth in Volume 2 of the Massachusetts Stormwater Handbook.

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

An Erosion and Sedimentation Control Plan has been provided in Appendix E.
An lllicit Discharge Compliance Statement has been provided in Appendix I.

The project meets all standards for redevelopment to the maximum extent practicable. Proposed
stormwater controls result in a reduction in the annual pollutant loads from the site while treat the
water quality volume.

2.8 Standard 8: Construction Period Pollution Prevention and Erosion and Sediment
Control

The NPDES Construction General Permit requires a s Stormwater Pollution Prevention Plan
(SWPPP) to be prepared for any project resulting in over 1-acre of disturbed land. The proposed
project limits of disturbance are approximately 10.1-acres of land. Therefore, a SWPPP will be
prepared by the owner for this project.

2.9 Standard 9: Operation and Maintenance Plan

An Operation & Maintenance Plan has been provided in Appendix H.

2.10 Standard 10: lllicit Discharges

An illicit discharge statement has been provided in Appendix I.

3.0 CONCLUSION

The proposed drainage patterns mimic the existing drainage patterns and conforms to the
MassDEP Stormwater Management Regulations. The implementation of Best Management
Practices including a constructed stormwater wetland (pocket wetland), sediment forebay, deep-
sump catch basins will minimize Total Suspended Solids (TSS) and other pollutants based on
permit benchmark concentration levels to the maximum extents practicable.
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APPENDIX B — EXISTING CONDITIONS

B1: Aerial Map
B2: Abutters List

B3: Abutters Maps

20221383.001A May 4, 2022
© 2022 Kleinfelder



B1: AERIAL MAP

.—C\'\eapside St

Deerfield

adows Golf Course 2 i
901 RiverRd, -
Deerfield, MA 01342

e A L e~ PROJECT LOCATION




Parcel Number

20-13

20-14

20-15

20-18

20-2

20-20

22-1

22-12

22-13

22-14

22-15

22-16

22-19

22-2

22-20

22-21

22-22

22-24

22-25

22-26

22-27

22-28

22-29

22-3

22-4

23-1

24-10

24-11

24-12

24-13

24-14

24-15

24-16

24-4

24-5

24-6

24-7

24-9

GIS Number

20-13

20-14

20-15

20-18

20-2

20-20

221

22-12

22-13

22-14

22-15

22-16

22-19

22-2

22-20

22-21

22-22

22-24

22-25

22-26

22-27

22-28

22-29

22-3

22-4

23-1

24-10

24-11

24-12

24-13

24-14

24-15

24-16

244

24-5

24-6

24-7

24-9

Cama Number

20-13

20-14

20-15

20-18

20-2

20-20

221

22-12

22-13

22-14

22-15

22-16

22-19

22-2

22-20

22-21

22-22

22-24

22-25

22-26

22-27

22-28

22-29

22-3

22-4

23-1

24-10

24-11

24-12

24-13

24-14

24-15

24-16

24-4

24-5

24-6

24-7

24-9

Property Address Owner Name
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GREENFIELD RD

OFF GAGNON SCOTT
GREENFIELD RD

734 CAMPBELL MARY SUE +
GREENFIELD RD

724 LAMORE WILLIAM R
GREENFIELD RD

705 PENFIELD ROBERT G + MARK R
GREENFIELD RD

GREENFIELD RD LAMORE WILLIAM R

RIVER RD BYRNE JAMES J + BENJAMIN L

RIVER RD SMITH BARBARA F
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797 RIVERRD  ZAMOJSKI BRIAN
RIVER RD ZAMOJSKI BRIAN
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769 RIVERRD  BYRNES JAMES J JR

803 RIVERRD  ABBOTT DANNY L + PHYLLIS R
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769 RIVERRD  BYRNES JAMES J JR

769 RIVERRD  BYRNES JAMES J JR
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CLUB IN

OFF RIVERRD  BYRNE JAMES J JR + BENJAMIN

L

KEETS RD DEERFIELD ACADEMY
TRUSTEES OF

KEETS RD WT LAND LLC

KEETS RD MALTBY DANIEL L

35 KEETS RD ARNOLD WENDY + KENNETH D

39 KEETS RD CHARLES SALZBERG REV

TRUST
KEETS RD WT LAND LLC
KEETS RD DELTA SAND AND GRAVEL INC

GREENFIELD RD YAZWINSKI EDWARD J+
CHESTER T

OFF KEETSRD MALTBY DANIEL L

OFF JINGLE DEERFIELD ACADEMY
HILL RD TRUSTEES OF

103 KEETSRD  WOOLMAN HILL INC

JINGLE HILL RD ALLEN CHASE FOUNDATION
JINGLE HILL RD ALLEN CHASE FOUNDATION
RIVER RD HAYES KARA M
RIVER RD HAYES KARA M

825 RIVERRD  RUDNICKI WALTER J + SUSAN J

RIVER RD RUDNICKI WALTER JR + SUSAN
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RIVER RD PAN AM SOUTHERN LLC

RIVER RD DELTA SAND AND GRAVEL INC

RIVER RD DELTA SAND AND GRAVEL INC

RIVER RD WT LAND LLC

RIVER RD DOUG LLC aka DOUG
AUTOMOTIVE

941 RIVERRD  DOUG LLC aka DOUG
AUTOMOTIVE

951 RIVERRD  DOUG LLC aka DOUG
AUTOMOTIVE

RIVER RD DOUG LLC aka DOUG
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APPENDIX C — SUPPORT DOCUMENTS

C1: Federal Insurance Rate Map: FIRMette 250115 001 B

C2: USDA NRCS Hydrologic Soil Group
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REFERENCE
MARK

RMS5

«—LIMIT OF STUDY

ZONE C

ELEVATION
(FT.NGVD)

144.42

137.99

144.97

ELEVATION REFERENCE MARKS

DESCRIPTION OF LOCATION

Chiseled square on westerly corner concrete headwall over unnamed
brook, northerly side of East Deerfield Road 150 feet westerly
of intersection of McLellan Farm Road, and East Deerfield Road,
40 feet northwesterly of pole no. 108/118. Established by Moore
Survey and Mapping Company.

Chiseled square on stone (part of stone and mortar header) on the
westerly side of River Road, 4500 feet southerly of intersection
with McLellan Farm Road, 150 feet southerly of pole no. 138/148,
15 feet westerly of centerline. Established by Moore Survey and
Mapping Company.

Chiseled square on southwesterly inside comer of stone and mortar
header (not wing) on the westerly side of River Road, 3500 feet
northerly of intersection with Keith Cross Road, 75 feet southerly
of pole no. 159/23/170, 20 feet westerly of centerline. Established
by Moore Survey and Mapping Company.

100-Year Flood Boundary—————=

Zone Designations™ With
Date of Identification
c.g., 12/2/74

100-Year Flood Boundary————— - -
ZONEB

500-Year Flood Bound:

Base Flood Elevation Line 513

With Elevation In Feet*

Base Flood Elevation in Feet (EL987)

Where Uniform Within Zone#*

Elevation Reference Mark RM7

River Mile *M1.5

**Referenced to the National Geodetic Vertical Datum of 1929

*EXPLANATION OF ZONE DESIGNATIONS

ZONE EXPLANATION
A Areas of 100-vear flood; base flood elevations and
flood hazard factors not determined.
A0 Areas of 100-year shallow flooding where depths

are between one (1) and three (3) feet; average depths
of inundation are shown, but no flood hazard factors
are determined.

AH Areas of 100-year shallow flooding where depths
are between one (1) and three (3) feet; base flood
elevations are shown, but no flood hazard factors
are determined.

A1-A30  Areas of 100-year flood; base flood elevations and
flood hazard factors determined.

A99  Areas of 100-year flood to be protected by flood

protection system under construction; base flood

elevations and flood hazard factors not determined.

B Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flood-
ing with average depths less than one (1) foot or where
the contributing drainage area is less than one square
mile; or areas protected by levees from the base flood.
(Medium shading)

c Areas of minimal flooding. (No shading)
o Areas of undetermined, but possible, flood hazards.
v Areas of 100-year coastal flood with velocity (wave

action); base flood elevations and flood hazard factors
not determined.

V1-V30  Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
determined.

NOTES TO USER

Certain areas not in the special flood hazard areas (zones A and V)
may be protected by flood control structures.

This map is for flood insurance purposes only; it does not neces-
sarily show all areas subject to flooding in the community or
all planimetric features outside special flood hazard areas.

For adjoining map panels, see separately printed Index To Map
Panels.

INITIAL IDENTIFICATION:
SEPTEMBER 13, 1974

FLOOD HAZARD BOUNDARY MAP REVISIONS:
JULY 30, 1976

FLOOD INSURANCE RATE MAP EFFECTIVE:
JULY 2, 1980

FLOOD INSURANCE RATE MAP REVISIONS:

Refer to the FLOOD INSURANCE RATE MAP EFFECTIVE date
shown on this map to determine when actuarial rates apply to
structures in the zones where elevations or depths have been estab-
lished.

To determine if flood insurance s available in this community,
contact your insurance agent, o call the National Flood Insurance
Program, at (800) 638-6620, or (800) 424-8872.

APPROXIMATE SCALE
400 o 400 FEET

NATIONAL FLOOD INSURANCE PROGRA}

FIRM

FLOOD INSURANCE RATE MAP

TOWN OF
DEERFIELD,
MASSACHUSETTS
FRANKLIN COUNTY

PANEL 11 OF 12

(SEE MAP INDEX-FOR PANELS NOT PRINTED)

COMMUNITY-PANEL NUMBER
250115 0011 B

EFFECTIVE DATE:
JULY 2, 1980




Hydrologic Soil Group—Franklin County, Massachusetts
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Hydrologic Soil Group—Franklin County, Massachusetts
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:12,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Franklin County, Massachusetts
Survey Area Data: Version 16, Sep 2, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 9, 2011—May 12,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/14/2022
Page 2 of 4




Hydrologic Soil Group—Franklin County, Massachusetts

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

6A

Scarboro mucky sandy
loam, 0 to 2 percent
slopes

A/D

0.1

0.0%

9A

Birdsall mucky silt loam,
0 to 2 percent slopes

B/D

8.2

3.6%

131B

Yalesville-Holyoke
complex, 3to0 8
percent slopes, rocky

19.3

8.5%

131D

Yalesville-Holyoke
complex, 15 to 25
percent slopes, rocky

0.0

0.0%

223B

Scio silt loam, 3 to 8
percent slopes

B/D

10.1

4.5%

229F

Windsor and Merrimac
soils, 25 to 60 percent
slopes

A

0.4%

235F

Poocham silt loam, 25 to
60 percent slopes

C

5.0%

254A

Merrimac fine sandy
loam, 0 to 3 percent
slopes

2.3%

254C

Merrimac fine sandy
loam, 8 to 15 percent
slopes

0.7%

254D

Merrimac fine sandy
loam, 15 to 25 percent
slopes

6.0

2.6%

255B

Windsor loamy sand, 3
to 8 percent slopes

0.6%

255C

Windsor loamy sand, 8
to 15 percent slopes

14.4

6.3%

258A

Amostown fine sandy
loam, 0 to 3 percent
slopes

C/D

0.4

0.2%

258B

Amostown fine sandy
loam, 3 to 8 percent
slopes

C/D

25.7

11.3%

397B

Wethersfield very fine
sandy loam, 3 to 8
percent slopes

25.3

1.1%

397C

Wethersfield very fine
sandy loam, 8 to 15
percent slopes

27.3

12.0%

397D

Wethersfield very fine
sandy loam, 15 to 25
percent slopes

C

18.5

8.2%

UsDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

3/14/2022
Page 3 of 4



Hydrologic Soil Group—Franklin County, Massachusetts

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
601 Pits, quarry 47.1 20.7%
656 Udorthents-Urban land  |A 4.0 1.8%
complex
Totals for Area of Interest 227.0 100.0%
Description

UsbA  Natural Resources

=1 - -
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/14/2022
Page 4 of 4
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APPENDIX D - HYDROLOGY MAPS

D1: Pre-Development Hydrology Map (ED-1)
D2: Post-Development Hydrology Map (PD-1)

D3: Post-Development Hydrology (PD-1)
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DURATION

DURATION

NOAA STATION LOCATION:|Deerfield, Massachusetts

PROJECT NAME:|All State Material Group

Rainfall Data

NOAA FREQUENCY ESTIMATES (INCHES)

AVERAGE RECURRENCE INTERVAL (YEARS)

1 2 5 10 25 50 100 200 500
5-MIN 0.314 0.368 0.455 0.528 0.627 0.703 0.781 0.863 0.974
10-MIN 0.445 0.521 0.645 0.747 0.888 0.996 1.11 1.22 1.38
15-MIN 0.524 0.613 0.758 0.879 1.05 1.17 1.3 1.44 1.62
30-MIN 0.731 0.855 1.06 1.23 1.46 1.64 1.82 2.01 2.27
60-MIN 0.938 1.1 1.36 1.58 1.87 2.1 2.33 2.58 2.91
2-HR 1.19 1.39 1.73 2.01 24 2.69 2.99 3.32 3.78
3-HR 1.35 1.59 1.99 2.31 2.76 3.1 3.45 3.85 4.41
6-HR 1.68 1.99 2.5 2.93 3.52 3.95 4.42 4.96 5.75
12-HR 2.05 2.46 3.13 3.68 4.44 5.01 5.62 6.35 7.44
24-HR 2.42 2.94 3.78 4.48 5.44 6.16 6.93 7.88 9.35
NOAA INTENSITY ESTIMATES (INCHES/HOUR)
AVERAGE RECURRENCE INTERVAL (YEARS)

1 2 5 10 25 50 100 200 500

5-MIN 3.77 4.42 5.46 6.34 7.52 8.44 9.37 10.4 11.7
10-MIN 2.67 3.13 3.87 4.48 5.33 5.98 6.64 7.33 8.27
15-MIN 2.1 2.45 3.03 3.52 4.18 4.69 5.2 5.75 6.49
30-MIN 1.46 1.71 2.12 2.45 2.92 3.27 3.64 4.02 4.54
60-MIN 0.938 1.1 1.36 1.58 1.87 2.1 2.33 2.58 2.91
2-HR 0.593 0.696 0.865 1.01 1.2 1.35 1.5 1.66 1.89
3-HR 0.45 0.53 0.661 0.77 0.919 1.03 1.15 1.28 1.47
6-HR 0.28 0.332 0.418 0.489 0.587 0.66 0.738 0.828 0.959
12-HR 0.17 0.204 0.26 0.306 0.369 0.416 0.466 0.527 0.618
24-HR 0.101 0.122 0.158 0.187 0.227 0.256 0.289 0.328 0.389

NOAA Precipitation Frequency Data Server (PEDS)

EO



NOAA Atlas 14, Volume 10, Version 3
Location name: Deerfield, Massachusetts, USA*
Latitude: 42.5664°, Longitude: -72.5799°

Elevation: 198.08 ft**
* source: ESRI Maps
** source: USGS

o R
e Q}"%

POINT PRECIPITATION FREQUENCY ESTIMATES
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Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 0.314 0.368 0.455 0.528 0.627 0.703 0.781 0.863 0.974 1.06
(0.249-0.391)|/(0.290-0.458) ||(0.358-0.570)|(0.413-0.664) ||(0.473-0.819)||(0.519-0.936) |(0.555-1.07)||(0.584-1.22) | |(0.632-1.42)||(0.6 71-1.58)
10-min 0.445 0.521 0.645 0.747 0.888 0.996 1.1 1.22 1.38 1.50
(0.352-0.554) |[(0.412-0.649)|(0.507-0.806)||(0.585-0.940) || (0.670-1.16) || (0.734-1.33) ||(0.787-1.52)||(0.828-1.73)|((0.896-2.02)||(0.950-2.24)
15-min 0.524 0.613 0.758 0.879 1.05 1.17 1.30 1.44 1.62 1.77
(0.414-0.652)((0.484-0.764)||(0.597-0.949) | (0.688-1.11) || (0.788-1.37) || (0.863-1.56) |[(0.925-1.79)|[(0.973-2.03)|| (1.05-2.37) || (1.12-2.64)
30-min 0.731 0.855 1.06 1.23 1.46 1.64 1.82 2.01 2.27 2.47
(0.578-0.910)|| (0.676-1.07) || (0.833-1.32) || (0.960-1.54) || (1.10-1.91) || (1.21-2.18) || (1.29-2.50) || (1.36-2.84) || (1.47-3.32) || (1.56-3.69)
60-min 0.938 1.10 1.36 1.58 1.87 2.10 2.33 2.58 2.91 3.18
(0.742-1.17) || (0.867-1.37) || (1.07-1.70) || (1.23-1.98) || (1.41-2.45) || (1.55-2.80) || (1.66-3.21) || (1.75-3.65) || (1.89-4.26) || (2.01-4.74)
2-hr 1.19 1.39 1.73 2.01 2.40 2.69 2.99 3.32 3.78 4.15
(0.944-1.47) || (1.11-1.73) || (1.37-2.15) || (1.58-2.51) || (1.82-3.12) || (2.00-3.57) || (2.15-4.10) || (2.26-4.67) || (2.47-5.50) || (2.64-6.16)
3-hr 1.35 1.59 1.99 2.31 2.76 3.10 3.45 3.85 4.41 4.87
(1.08-1.67) || (1.27-1.96) || (1.58-2.46) || (1.83-2.88) || (2.11-3.58) || (2.31-4.10) || (2.49-4.73) || (2.62-5.39) || (2.88-6.39) || (3.10-7.19)
6-hr 1.68 1.99 2.50 2.93 3.52 3.95 4.42 4.96 5.75 6.40
(1.35-2.05) || (1.60-2.44) || (2.00-3.08) || (2.33-3.62) || (2.70-4.54) || (2.97-5.21) || (3.22-6.04) || (3.39-6.90) || (3.76-8.27) || (4.08-9.39)
12-hr 2.05 2.46 3.13 3.68 4.44 5.01 5.62 6.35 7.44 8.37
(1.66-2.50) || (1.99-3.00) || (2.52-3.82) || (2.95-4.52) || (3.44-5.71) || (3.79-6.58) || (4.13-7.68) || (4.35-8.78) || (4.89-10.6) || (5.36-12.2)
24-hr 242 2.94 3.78 4.48 5.44 6.16 6.93 7.88 9.35 10.6
(1.98-2.93) || (2.39-3.55) || (3.07-4.59) || (3.61-5.46) || (4.24-6.97) || (4.70-8.06) ||(5.13-9.45) || (5.42-10.8) || (6.16-13.3) || (6.81-15.4)
2.da 2.77 3.39 4.42 5.27 6.45 7.31 8.25 9.45 11.3 13.0
Y || (2.27-3.32) || (2.78-4.08) || (3.61-5.33) || (4.28-6.39) || (5.06-8.21) || (5.62-9.53) || (6.17-11.2) || (6.53-12.9) || (7.49-16.0) || (8.36-18.7)
3-da 3.02 3.72 4.85 5.79 7.09 8.04 9.09 10.4 12.6 14.5
y (2.49-3.61) || (3.06-4.45) || (3.98-5.82) || (4.72-6.99) || (5.59-9.00) || (6.20-10.5) || (6.83-12.4) || (7.22-14.2) || (8.32-17.7) || (9.33-20.7)
4-da 3.25 3.99 5.20 6.21 7.59 8.60 9.72 11.2 13.5 15.5
y (2.69-3.87) || (3.30-4.76) || (4.28-6.23) || (5.07-7.47) || (6.00-9.61) || (6.65-11.2) |[(7.32-13.2) || (7.73-15.1) || (8.92-18.9) || (10.0-22.1)
7-da 3.89 4.71 6.05 717 8.70 9.82 1.1 12.6 15.1 17.2
Y || (3.24-4.61) || (3.92:5.59) || (5.01-7.20) || (5.89-8.57) || (6.90-10.9) || (7.62-12.6) || (8.34-14.9) || 8.78-17.0) || (10.0-21.0) || (11.2-24.5)
10-da 4.54 5.40 6.80 7.97 9.57 10.8 12.0 13.6 16.1 18.2
y (3.79-5.36) || (4.50-6.38) || (5.65-8.07) || (6.57-9.50) || (7.61-12.0) || (8.35-13.7) || (9.06-16.0) || (9.51-18.3) || (10.7-22.3) || (11.8-25.7)
20-da 6.56 7.47 8.95 10.2 11.9 13.2 14.5 16.0 18.1 19.8
y (5.51-7.69) || (6.27-8.76) || (7.48-10.5) || (8.45-12.1) || (9.47-14.6) || (10.2-16.5) |[(10.8-18.8) || (11.2-21.3) || (12.1-24.9) || (12.9-27.9)
30-da 8.24 9.18 10.7 12.0 13.8 15.1 16.5 17.9 19.8 21.3
Y || (6.95:9.62) || (7.74-10.7) || (9.00-12.6) || (10.0-14.2) || (11.0-16.8) || (11.8-18.8) || (12.3-21.2) || (12.6-23.7) || (13.3-27.1) || (13.9-29.8)
45-da 10.3 11.3 12.9 14.3 16.2 17.7 19.1 20.5 22.3 23.5
y (8.72-12.0) || (9.56-13.2) || (10.9-15.1) || (12.0-16.8) || (13.0-19.6) || (13.8-21.8) || (14.2-24.3) || (14.5-27.0) || (15.0-30.3) || (15.4-32.8)
60-da 12.0 13.1 14.8 16.3 18.3 19.9 21.4 22.8 24.6 25.8
Y |l (10.2-13.9) || (11.1-15.2) || (12.5-17.3) || (13.7-19.1) || (14.7-22.1) || (15.5-24.4) || (16.0-27.0) || (16.2-30.0) || (16.6-33.4) || (16.9-35.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

Back to Top
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov
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INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: [As shown on site plan

Version 1, Automated: Mar. 4, 2008

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate’ Load* Removed (C*D) Load (D-E)
whd
(]
-d:J Sediment Forebay 0.25 1.00 0.25 0.75
© v
S f Constructed Stormwater
(o) é Wetland 0.80 0.75 0.60 0.15
(S
() c || Deep Sump and Hooded
X s Catch Basin 0.25 0.15 0.04 0.11
N =
n
- >
2 0.00 0.11 0.00 0.11
©
(&)
0.00 0.11 0.00 0.11
Separate Form Needs to
be Completed for Each
Total TSS Removal = 89% Outlet or BMP Train

PrOJeCt All State Material Group
Prepared By:|K. Violette
Date:|5/4/2022

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

*Equals remaining load from previous BMP (E)

which enters the BMP

Mass. Dept. of Environmental Protection



Temporary Sediment Traps
DESIGN
STORM:
| 10 | SEDIMENT TRAP SUMMARY
DESIGN
REQUIRED
WATER WATER BASIN BASIN
rRap | ORANAGE | DRANAGE | VOLUME | peoryy: | SURFACE | SURFACE |BOTTOM [soTrom | VOLUME | WEETS
NUMBER (ft) LENGTH** WIDTH** | LENGTH | WIDTH
(sf) (acres) acre of DA) (cf) VOLUME
(cf) (ft) (ft) (ft) (ft)
TST-1 12002 0.28 496 See Erosion & Sedimentation Control Plans 947 Yes
TST-2 54862 1.26 2,267 2,690 Yes
TST-3 68762 1.58 2,841 17,231 Yes
TST-4 75630 1.74 3,125 3,398 Yes
TST-5 103735 2.38 4,287 4,707 Yes

*Depth is from basin bottom to water surface elevation, 2' minimum

**Minimum L/W Ratio = 2:1
Volume Provide: see HydroCAD calculations

E2



Conveyance Swale Design and Lining

DESIGN
STORM:
[ 10 | CONVEYANCE SWALE DESIGN AND LINING
tc TIME ] LEFT | RIGHT NORMAL
DRAINAGE | DRAINAGE | ™ RUNOFF | \rensiTy| @ TOTAL | CHANNEL | 0\ \yNeL [BOTTOMI g0 sipe | CHANNEL |, e ngri | UPPER | LOWER |- e orh [ FrReeBoAR | SHEAR | vELOCITY TEMPORARY | PERMANENT
SWALEs NAME | AREA AREA COEFFICIENT, (10-Yr) |RUNOFF,| SLOPE WIDTH DEPTH, D INVERT | INVERT STRESS n VALUE
(eq 1) (acres) | CONC- c (10-Yr) ot | @ cfe) vl SECTION () | SLOPE, | SLOPE, ) (ft) ) oy (25-Yr) (D (25-Y0) (ft)| e (fps) LINER LINER
(min) (in/hr) ZA(f) | Z:1 (/) (ft)
Swignﬁygzgfap) 64,010 1.47 10.0 0.75 4.48 4.94 4.94 0.058 |TRAPEZOIDAL 2.00 2.00 2.00 2.00 170 201.80 | 192.00 | 057 1.43 2.05 2.78 0.069 RIPRAP RIPRAP
Conveyance
Swale # (Riorap)|  332:230 7.63 10.0 075 4.48 2563 | 2563 0298 |TRAPEZOIDAL 2.00 2.00 2.00 2.00 47 246.00 | 23200 | 087 113 16.17 7.90 0.069 RIPRAP RIPRAP
Conveyance NORTH NORTH
Swale #3 332,230 7.63 10.0 0.75 4.48 2563 | 2563 0.066 |TRAPEZOIDAL 2.00 2.00 2.00 2.00 1,580 | 349.60 | 246.00 | 0.71 1.29 2.90 10.50 0022 | AMERICAN | AMERICAN
(Vegetated) GREEN SC150 | GREEN SC150
Conveyance NORTH NORTH
Swale #4 51,830 1.19 10.0 075 4.48 4.00 4.00 0082 |TRAPEZOIDAL 2.00 2.00 2.00 2.00 1,046 | 33200 | 24600 | 025 175 1.28 6.55 0022 | AMERICAN | AMERICAN
(Vegetated) GREEN SC150 | GREEN SC150
Conveyance NORTH NORTH
Swale #5 12,850 0.29 5.0 0.75 6.34 1.40 1.40 0036 |TRAPEZOIDAL 2.00 2.00 2.00 2.00 342 34960 | 33740 | 047 1.83 0.38 3.52 0022 | AMERICAN | AMERICAN
(Vegetated) GREEN SC150 | GREEN SC150
COTEEES 72,820 1.67 10.0 075 4.48 5.62 5.62 0040 |TRAPEZOIDAL 2.00 2.00 2.00 2.00 125 248.00 | 24300 | 067 133 1.67 2,52 0.069 RIPRAP RIPRAP

Swale #6 (Riprap)

Inputs

Design Storm = 10-year

* Normal depth from FlowMaster
* Normal depth for 10-yr storm

* Velocity from FlowMaster

E3



Bentley FlowMaster V8i

Swale Calculation Summary

|i Worksheet : Swale #1_10yr (riprap)

o
b
4

Uniform Flow  Gradually Varied low ) Messages
Solve For: [Normal Depth ~ ‘ o Friction Method: [Mann'ng Formula ~ ’
Roughness Coefficient: j Flow Area: 178 ft2
Channel Slope: fuft Wetted Perimeter: ft
Normal Depth: ft Hydraulic Radius: ft
Left Side Slope: fft (H:V) Top Width: ft
Right Side Slope: fft (H:V) Critical Depth: ft
Bottom Width: 200 ft Critical Slope: fuft
Discharge: fts/s Velocity: 278 fis
Velocity Head: ft
Specific Energy: ft
Froude Number:
Flow Type: Subcritical
| @ Calculation Successful.
[®) Worksheet : Swale #2_10yr (riprap) EXERES
Uniform Flow  Gradually Varied Flow /) Messages
Solve For: | Normal Deptn v| 2 Friction Method: | yyanning Formula v
Roughness Coefficient: D Flow Area: |C] ftz
Channel Slope: 0.29800 fUft Wetted Perimeter: ft
Normal Depth: ft Hydraulic Radius: ft
Left Side Slope: fUft (H:V) Top Width: 547 ft
Right Side Slope: 2.00 fUft (H:V) Critical Depth: ft
Bottom Width: ft Critical Slope: fuft
Discharge: ft*/s Velocity: ft/s
Velocity Head: ft
Specific Energy: ft
Froude Number:
Flow Type: Supercritical

| @ Calculation Successful.

1|Page




72
[ Worksheet : Swale #3_10yr (veg mat) [E] L=l @
Uniform Flow  Gradually Varied low ) Messages
Solve For: ’ Normal Depth v | 2 Friction Method: ’ Manning Formula v ‘
Roughness Coefficient: D Flow Area: [2.44 | fe
Channel Slope: [0.06600 | Wetted Perimeter: [s.19 | #
Normal Depth: [0.71 | # Hydraulic Radius: [0.47 |
Left Side Slope: [2.00 | V) | Top width: |4.85 |
Right Side Slope: [2.00 | Rt (Hv) | Criical Depth: [1.18 | #
Bottom Width: |2.00 | ft Critical Slope: |0.00857 | fu/ft
Discharge: |25.63 | ft/s Velocity: |10.50 | ft/s
Velocity Head: |1_71 | ft
Specific Energy: IZQ | ft
Froude Number: I 261 |
Flow Type: | Supercrtical |
|o Calculation Successful.
[ Worksheet : Swale #4_10yr (veg mat) E] L=l
Uniform Flow  Gradually Varied low ) Messages
Solve For: [Normal Depth v } < Friction Method: [Mann'ng Formula v I
Roughness Coefficient: E] Flow Area: 061 | fe
Channel Slope: |0.08200 I fuft Wetted Perimeter: |3.10 I ft
Normal Depth: [0.25 ] ft Hydraulic Radius: [0.20 ] ft
Left Side Slope: |2.oo | ft/ft (H:V) Top Width: Iz.gg | ft
Right Side Slope: |2.oo | f/ft (H:V) Critical Depth: |0.43 | ft
Bottom Width: Iz.oo I ft Critical Slope: |0'01095 | fuft
Discharge: |4.00 | ft/s Velocity: |5.55 | ft/s
Velocity Head: |0.67 I ft
Specific Energy: 10.91 I ft
Froude Number: I 255 |
Flow Type: |Supercritical |
|o Calculation Successful.

2|Page




7z
|i Worksheet : Swale #5_10yr (veg mat) I o ”E” 23 I
Uniform Flow  Gradually Varied low / Messages
Solve For: ’ Normal Depth v ‘ z Friction Method: [ Manning Formula v ‘
Roughness Coefficient: j Flow Area: [0.40 | fe
Channel Slope: |0_03500 l fUft Wetted Perimeter: [2.75 l ft
Normal Depth: |0_17 | ft Hydraulic Radius: |0_14 | ft
Left Side Slope: Iz_oo I ft/ft (H:V) Top Width: |2.68 | ft
Right Side Slope: [2.00 | Wt (H:v) | Critical Depth: [023 | #
Bottom Width: Iz_oo I ft Critical Slope: |0.01231 I fi/ft
Discharge: |1.40 | ft/s Velocity: |3_52 | ft/s
Velocity Head: 019 K
Specific Energy: |0.36 | ft
Froude Number: l1 61 ]
Flow Type: | Supercritical |
|0 Calculation Successful.
Iﬁ Worksheet : Swale #6_10yr (riprap) | = ”E]L]zg
Uniform Flow  Gradually Varied Flow ) Messages
Solve For: ’ Normal Depth ~ ‘ o Friction Method: ’ Manning Formula ~ ‘
Roughness Coefficient: j Flow Area: 223 | fe
Channel Slope: |0_04000 I fUft Wetted Perimeter: |4.99 I ft
Normal Depth: |0.67 | Hydraulic Radius: (045 | #
Left Side Slope: 200 | ot Hv) | Top Width: |4.67 |
Right Side Slope: |2.00 | fUft (H:V) Critical Depth: 10_52 I ft
Bottom Width: Iz.oo I ft Critical Slope: |0_10273 I fuft
Discharge: |5_52 I ft/s Velocity: |2.52 I ft/s
Velocity Head: [0_10 ] ft
Specific Energy: |0.77 | ft
Froude Number: |°~6‘ I
Flow Type: | Subcritical |

Io Calculation Successful.

3|Page




DESIGN STORM:

10

Storm Drainage Culverts

STORM DRAINAGE COMPUTATIONS

10-YEAR
cunvenr | T | “emie |commeain| Tooag | @00xs | Cfont | store [ omes | sz | vin |ievom| W L [roner | e
(ac) (min) C (in/hr) (cfs) (ft) (ft)
CULVERT 1 1.47 5.0 0.91 6.34 8.50 8.50 0.015 76.6 12 0.1 130.00 192.00 190.00 193.60 RCP
CULVERT 2 2.50 5.0 0.91 6.34 14.46 14.46 0.048 75.7 24 0.2 121.00 190.00 184.25 198.00 CPP
CULVERT 3a 0.10 5.0 0.91 6.34 0.56 0.56 0.022 25.9 18 0.1 51.00 189.10 188.00 193.30 CPP
CULVERT 3b 1.17 5.0 0.91 6.34 6.74 7.31 0.051 56.0 18 0.2 39.00 186.00 184.00 188.00 CPP
CULVERT 4 108.65 5.0 0.91 6.34 628.59 628.59 0.052 305.6 60 0.4 133.00 179.99 173.01 195.60 CMP
CULVERT 5a 9.30 15.0 0.91 3.52 29.87 29.87 0.001 204.9 24 0.0 70.00 235.50 235.43 243.60 CPP
CULVERT 5b 9.30 15.0 0.91 3.52 29.87 29.87 0.001 200.9 24 0.0 18.00 235.33 235.31 243.60 CPP

E4
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Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, May 2 2022
Culvert #1
Invert Elev Dn (ft) = 190.00 Calculations
Pipe Length (ft) = 130.00 Qmin (cfs) = 8.50
Slope (%) = 1.54 Qmax (cfs) = 8.50
Invert Elev Up (ft) = 192.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 12.0
Shape = Circular Highlighted
Span (in) = 12.0 Qtotal (cfs) = 8.50
No. Barrels =1 Qpipe (cfs) = 4.10
n-Value = 0.015 Qovertop (cfs) = 4.40
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 5.40
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 547
Coeff. K,M,c,Y,k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 190.93
HGL Up (ft) = 192.91

Embankment Hw Elev (ft) = 193.75
Top Elevation (ft) = 193.60 Hw/D (ft) = 1.75
Top Width (ft) = 28.00 Flow Regime = Inlet Control
Crest Width (ft) = 28.00

Elev (ft) Culvert #1 Hw Depth (ft)

. ‘ | | | | | | | |/—‘In&tco htrol =

193.00 —1— 1.00

1592.0

.p--"""#f’
..--"‘""‘#Ff
191 f,_,.:""f 1
___,_..-ﬂ""
...--""'f
'_____,d--"'
180.00 -2
138.00 T -3.00
0 10 20 30 40 50 80 70 50 50 00 110 120 130 140 150 180 17O
Circular Culvert HEGL Embank

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culvert #2

Wednesday, May 4 2022

Invert Elev Dn (ft) = 184.25 Calculations
Pipe Length (ft) = 121.00 Qmin (cfs) = 14.46
Slope (%) = 4.75 Qmax (cfs) = 14.46
Invert Elev Up (ft) = 190.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 14.46
No. Barrels =1 Qpipe (cfs) = 14.46
n-Value = 0.015 Qovertop (cfs) = 0.00
Culvert Type = Circular Culvert Veloc Dn (ft/s) = 512
Culvert Entrance = Smooth tapered inlet throat Veloc Up (ft/s) = 6.31
Coeff. K,M,c,Y k = 0.534,0.555,0.0196,0.9,0.2  HGL Dn (ft) = 185.93
HGL Up (ft) = 191.37
Embankment Hw Elev (ft) = 192.06
Top Elevation (ft) = 198.00 Hw/D (ft) = 1.03
Top Width (ft) = 20.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00
Elev (f Culvert #2 Hu Depth (ft)
7 "-\
193.00 ‘/ \""- 3.00
180, /// T
i
187, -"’"#;ffff -3.00
fﬂfﬁ_‘__f




Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culvert #3a

Monday, May 2 2022

Invert Elev Dn (ft) = 188.00 Calculations
Pipe Length (ft) = 51.00 Qmin (cfs) = 0.56
Slope (%) = 2.16 Qmax (cfs) = 0.56
Invert Elev Up (ft) = 189.10 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 0.56
No. Barrels =1 Qpipe (cfs) = 0.56
n-Value = 0.015 Qovertop (cfs) = 0.00
Culvert Type = Circular Culvert Veloc Dn (ft/s) = 0.51
Culvert Entrance = Smooth tapered inlet throat Veloc Up (ft/s) = 2.49
Coeff. K,M,c,Y k = 0.534,0.555,0.0196,0.9,0.2  HGL Dn (ft) = 188.89
HGL Up (ft) = 189.38
Embankment Hw Elev (ft) = 189.48
Top Elevation (ft) = 193.60 Hw/D (ft) = 0.25
Top Width (ft) = 20.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00
Elev (ft) Culvert #3a Hw Depth (ft)
1594.00 4.9
) [ ]
193.0 / \\ 39
192.00 / \ 29

188.00

|
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ntraol

5

10
Circular Culvert

15 20 25 30

HGL

35 a0
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Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culvert #3b

Monday, May 2 2022

Invert Elev Dn (ft) = 184.00 Calculations
Pipe Length (ft) = 39.00 Qmin (cfs) = 7.31
Slope (%) = 513 Qmax (cfs) = 7.31
Invert Elev Up (ft) = 186.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 7.31
No. Barrels =1 Qpipe (cfs) = 7.31
n-Value = 0.015 Qovertop (cfs) = 0.00
Culvert Type = Circular Culvert Veloc Dn (ft/s) = 457
Culvert Entrance = Smooth tapered inlet throat Veloc Up (ft/s) = 555
Coeff. K,M,c,Y k = 0.534,0.555,0.0196,0.9,0.2  HGL Dn (ft) = 185.27
HGL Up (ft) = 187.05

Embankment Hw Elev (ft) = 187.65
Top Elevation (ft) = 198.00 Hw/D (ft) = 1.10
Top Width (ft) = 5.00 Flow Regime = Inlet Control
Crest Width (ft) = 5.00

Elev (ft) Culvert #3b Hw Depth (ft)

199.00 13.00

196. 100

183.00 / 7.0

19 // 4.0

/ ———|fplet cantrol
187. 1.0
—
-
18400 ———, -2.0
181.00 -5.0
5 10 15 20 25 30 35 4 45 5 B& 80

Circular Culvert

HEGL Embank

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culvert #5a

Monday, May 2 2022

Invert Elev Dn (ft) = 235.50 Calculations
Pipe Length (ft) = 70.00 Qmin (cfs) = 29.87
Slope (%) = -0.10 Qmax (cfs) = 29.87
Invert Elev Up (ft) = 23543 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 240
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 29.87
No. Barrels =1 Qpipe (cfs) = 29.87
n-Value = 0.015 Qovertop (cfs) = 0.00
Culvert Type = Circular Culvert Veloc Dn (ft/s) = 9.61
Culvert Entrance = Smooth tapered inlet throat Veloc Up (ft/s) = 9.51
Coeff. K,M,c,Y k = 0.534,0.555,0.0196,0.9,0.2  HGL Dn (ft) = 237.43
HGL Up (ft) = 238.99
Embankment Hw Elev (ft) = 240.67
Top Elevation (ft) = 243.60 Hw/D (ft) = 2.62
Top Width (ft) = 20.00 Flow Regime = Qutlet Control
Crest Width (ft) = 20.00
Elev (ft) Culvert #5a Hw Depth (f)
244.00 8.57
243.00 757
242.00 a.57
241.00 BET
Qutletgontrol
240.00 — T 445&7
239.00 —T— 357
238.00 —T— 257
23700 — 71— —T— 1547
23600 —— —— 057
235.00 -0.43
234.00 -1.43
0 B 10 15 20 25 30 35 40 45 50 BB 80 &5 70 75 a5 a0

Circular Culvert

HEGL Embank

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culvert #5b

Invert Elev Dn (ft)

Pipe Length (ft)

Slope (%)

Invert Elev Up (ft)

Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Culvert Type

Culvert Entrance
Coeff. K,M,c,Y k

Embankment

Top Elevation (ft)

Top Width (ft)
Crest Width (ft)

Elev (ft)

235.31

18.00

0.1

235.33

24.0

Circular

24.0

1

0.015

Circular Culvert

Smooth tapered inlet throat
0.534, 0.555, 0.0196, 0.9, 0.2

243.60
10.00
10.00

Culvert #5b

Calculations
Qmin (cfs)
Qmax (cfs)

Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Monday, May 2 2022

29.87
29.87
(dc+D)/2

29.87

29.87

0.00

9.61

9.51

237.24
237.66
238.90

1.79

Inlet Control

Hw Depth (ft)

24400

243.00

24200

241.00

240.00

235.00

233.00

23700 —————

8.67

787

6.67

bg7

4.67

TnTefcontdd 387

— 287

1.67

— Q.87

235.00

23400

-0.33

2 4
Circular Culvert

& 3 10 12 14
HEGL Embank

18

22

-1.33

24 28

Reach (ft)



ES

STANDARD 4: WATER QUALITY VOLUME

Reference: Massachusetts Stormwater Handbook, Chapter 1, Standard 4

Required Water Quality Volume (WQV) inch of runoff

TSS REMOVAL CALCULATION

% TSS
Description Impervous Area waQv Removal [Treatment Device
(sf) (acres) (cf) 80%
Sub Area 300 50,785 1.2 4232 80% Pocket Wetland

waQv

Equation: WQV = Imp. Area x 1.0-inches x 1'/12"
D = Depth of Water in Structure (in)
IR = Infiltration Rate * (in/hr)

Notes:

1. Refer to the attached TSS Removal Calculation Worksheet for % TSS removal
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APPENDIX F — DRAINAGE CALCULATIONS (HYDROCAD)

F1: Pre-Development Hydrology
F2: Post-Development Hydrology
F3: Post-Development BMP

F4: Erosion & Sedimentation Control (Temporary Sediment Traps)
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PRE-DEVELOPMENT

DA1_Pre
DA-1
DA3_Pre

DA-3

H>

A-2 Pond 1P /I)A-1 Stor\A ~
POA_Pre
DA4_Pre —[>

Point of Analysis

A-4 Pond 7P
H>A
DA-5 Pond 11P

Reach A Routing Diagram for ASMG_221383_Hydrology
Prepared by ITS, Printed 5/4/2022 _
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Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-yr (Hampden) Type Il 24-hr Default 24.00 1 294 2
2 10-yr (Hampden) Type Il 24-hr Default 24.00 1 448 2

3 100-yr (Hampden) Type lll 24-hr Default 24.00 1 6.93 2
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA1_Pre:DA-1 Runoff Area=160.430 ac 2.51% Impervious Runoff Depth=0.48"
Flow Length=5,870" Tc=47.5 min CN=65 Runoff=30.15 cfs 6.403 af

SubcatchmentDA2_Pre:DA-2 Runoff Area=7.500 ac 16.69% Impervious Runoff Depth=1.47"
Flow Length=1,705" Slope=0.0711"/" Tc=7.0 min CN=84 Runoff=12.43 cfs 0.917 af

SubcatchmentDA3_Pre:DA-3 Runoff Area=0.630 ac  72.00% Impervious Runoff Depth=2.20"
Tc=5.0 min CN=93 Runoff=1.64 cfs 0.115 af

SubcatchmentDA4_Pre:DA-4 Runoff Area=0.090 ac 87.56% Impervious Runoff Depth=2.49"
Tc=5.0 min CN=96 Runoff=0.26 cfs 0.019 af

SubcatchmentDAS5_Pre:DA-5 Runoff Area=6.350 ac  3.74% Impervious Runoff Depth=0.87"
Flow Length=1,153" Slope=0.1040"/" Tc=22.5 min CN=74 Runoff=3.83 cfs 0.461 af

Pond 1P_Pre: Pond 1P Peak Elev=188.25' Storage=4,861 cf Inflow=12.43 cfs 0.917 af
Outflow=8.62 cfs 0.908 af

Pond 7P_Pre: Pond 7P Peak Elev=184.23' Storage=199 cf Inflow=8.75 cfs 0.926 af
Primary=8.71 cfs 0.926 af Secondary=0.00 cfs 0.000 af Outflow=8.71 cfs 0.926 af

Pond 11P_Pre: Pond 11P Peak Elev=224.26" Storage=262 cf Inflow=3.83 cfs 0.461 af
Outflow=3.83 cfs 0.461 af

Pond S1_Pre: DA-1 Stor Peak Elev=179.67' Storage=186 cf Inflow=32.49 cfs 7.444 af
Primary=32.48 cfs 7.444 af Secondary=0.00 cfs 0.000 af Outflow=32.48 cfs 7.444 af

Link POA_Pre: Point of Analysis Inflow=34.33 cfs 7.905 af
Primary=34.33 cfs 7.905 af

Total Runoff Area = 175.000 ac Runoff Volume = 7.914 af Average Runoff Depth = 0.54"
96.55% Pervious =168.954 ac  3.45% Impervious = 6.046 ac
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Printed 5/4/2022

Runoff =

Summary for Subcatchment DA1_Pre: DA-1

30.15cfs @ 12.82 hrs, Volume= 6.403 af, Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN  Description
0.580 35 Brush, Fair, HSG A
0.450 70 Brush, Fair, HSG C
0.460 77  Brush, Fair, HSG D
2.450 93 Urban industrial, 72% imp, HSG D
2.480 49 Pasture/grassland/range, Fair, HSG A
0.660 69 Pasture/grassland/range, Fair, HSG B
5.930 79 Pasture/grassland/range, Fair, HSG C
1.220 84 Pasture/grassland/range, Fair, HSG D
* 2.260 98 Wetland
30.690 36 Woods, Fair, HSG A
29.080 60 Woods, Fair, HSG B
45.970 73 Woods, Fair, HSG C
38.200 79 Woods, Fair, HSG D
160.430 65 Weighted Average
156.406 97.49% Pervious Area
4.024 2.51% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.6 100 0.0581 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
249 1,800 0.0581 1.21 Shallow Concentrated Flow, SCF-Woods
Woodland Kv=5.0 fps
8.0 3,970 0.0200 8.31 199.43 Parabolic Channel,

W=18.00' D=2.00" Area=24.0 sf Perim=18.6' n= 0.030

47.5 5,870

Total
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Type Il 24-hr 2-yr (Hampden) Rainfall

Subcatchment DA1 Pre: DA-1
Hydrograph

ydrology
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Summary for Subcatchment DA2_Pre: DA-2

Runoff = 1243 cfs @ 12.10 hrs, Volume= 0.917 af, Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN Description
1.530 93 Urban industrial, 72% imp, HSG D
2.080 84 Pasture/grassland/range, Fair, HSG D
0.150 98 Water Surface, HSG D
3.740 79 Woods, Fair, HSG D
7.500 84 Weighted Average

6.248 83.31% Pervious Area
1.252 16.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0711 2.19 Sheet Flow, Sheet-Rd
Smooth surfaces n=0.011 P2=2.94"
6.2 1,605 0.0711 4.29 Shallow Concentrated Flow, SCF-Rd

Unpaved Kv= 16.1 fps

7.0 1,705 Total

Subcatchment DA2_Pre: DA-2

Hydrograph

e B 1.1 L B i e SR RS R

! Typeli24-hr

™ f  2yr(Hampden) Rainfall=2.94" |

of | Runoff Area=7.500 ac |

o | RunoffVolume=0.917 af
% Runoff Depth=1.47" |
4 4 FlowLength=1,705'|
e 0 Slope=0.0711"""

4 | Tc=7.0min

4 e

A4 | S

of | R

R, .

OO é ﬁll 6 é 1IO 1I2 1I4 1I6 1I8 2I0 2I2 2I4 2I6 2I8 3I0 3I2 3I4 3I6 3I8 4IO 4I2 4I4 4I6 48
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Summary for Subcatchment DA3_Pre: DA-3

Runoff = 164 cfs @ 12.07 hrs, Volume= 0.115 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN Description
0.630 93 Urban industrial, 72% imp, HSG D

0.176 28.00% Pervious Area
0.454 72.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Min Tc

Subcatchment DA3_Pre: DA-3

Hydrograph

o mmEs ] (e
0 Typemasr
I - 2-yr(Hampden) Rainfall=2.94" |
S ~ Runoff Area=0.630 aC‘
~ Runoff Volume=0.115 af |
s J ,,L,J,,J,,L,,L,,L,,L,,1,,,1,,L,Rungff,Dep,thzzzQ'Z,‘
Y A . Tc=5.0min |
=y cN=3
OO é éll é ?3. 1I0 1I2 1I4 1I6 1I8 2I0 2IZ-H;I4 2I6 2I8 3I0 3I2 3I4 3I6 3I8 4IO 42 4I4 4I6 48

Time (hours)



ASMG_221383_Hydrology
Prepared by ITS

HydroCAD® 10.10-5a s/n 09112 © 2020 HydroCAD Software Solutions LLC

Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"
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Runoff

Summary for Subcatchment DA4_Pre: DA-4

0.26 cfs @ 12.07 hrs, Volume=

0.019 af, Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN Description
0.040 93 Urban industrial, 72% imp, HSG D
0.050 98 Water Surface, HSG D
0.090 96 Weighted Average
0.011 12.44% Pervious Area
0.079 87.56% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Min Tc
Subcatchment DA4_Pre: DA-4
Hydrograph
028 - ]
o] oo Dmes] o
wl | Typel2ahr
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Summary for Subcatchment

Runoff

3.83cfs @ 12.34 hrs, Volume=

DA5 Pre: DA-5

0.461 af, Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN Description
0.270 91 Urban industrial, 72% imp, HSG C
0.060 93 Urban industrial, 72% imp, HSG D
0.280 79 Pasture/grassland/range, Fair, HSG C
0.050 84 Pasture/grassland/range, Fair, HSG D
0.180 60 Woods, Fair, HSG B
5.350 73 Woods, Fair, HSG C
0.160 79  Woods, Fair, HSG D
6.350 74 Weighted Average
6.112 96.26% Pervious Area
0.238 3.74% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.1040 0.14 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
109 1,053 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
225 1,153 Total
Subcatchment DA5_Pre: DA-5
Hydrograph
L tyemzen
N 2yr(Hampden)Ramfall-294"1
o4 | RunoffArea=6.350 ac
! Runoff Volume=0.461 af |
1 1 Runoff Depth=0.87"
s, |  Flowlength=1,153"
=\ slope=0t0a07
o Te=22.5 min |
! CN=74
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Summary for Pond 1P_Pre: Pond 1P

Inflow Area = 7.500 ac, 16.69% Impervious, Inflow Depth = 1.47" for 2-yr (Hampden) event
Inflow = 1243 cfs @ 12.10 hrs, Volume= 0.917 af

Outflow = 8.62 cfs @ 12.20 hrs, Volume= 0.908 af, Atten=31%, Lag= 5.5 min
Primary = 8.62 cfs @ 12.20 hrs, Volume= 0.908 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=188.25' @ 12.20 hrs Surf.Area= 4,157 sf Storage= 4,861 cf

Plug-Flow detention time=22.7 min calculated for 0.908 af (99% of inflow)
Center-of-Mass det. time= 16.5 min ( 851.0 - 834.4)

Volume Invert Avail.Storage Storage Description
#1 186.00' 51,062 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
186.00 0 0 0
188.00 3,866 3,866 3,866
189.00 5,039 4,453 8,319
190.00 6,026 5,533 13,851
191.00 7,099 6,563 20,414
192.00 8,299 7,699 28,113
194.00 14,650 22,949 51,062
Device Routing Invert Outlet Devices
#1  Primary 186.65" 15.0" Round 15" CPP 1

L=161.8" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 186.65'/ 183.17' S=0.0215'/" Cc= 0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#2  Primary 186.88' 15.0" Round 15" CPP 2

L=162.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 186.88'/ 182.88' S=0.0247 '/ Cc= 0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=8.62 cfs @ 12.20 hrs HW=188.25" (Free Discharge)
1=15" CPP 1 (Inlet Controls 4.60 cfs @ 3.75 fps)
2=15" CPP 2 (Inlet Controls 4.02 cfs @ 3.28 fps)
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: Pond 1P

Pond 1P_Pre

Hydrograph
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Summary for Pond 7P_Pre: Pond 7P

Inflow Area = 7.590 ac, 17.53% Impervious, Inflow Depth = 1.46" for 2-yr (Hampden) event
Inflow = 8.75cfs@ 12.19 hrs, Volume= 0.926 af

Outflow = 8.71cfs@ 12.21 hrs, Volume= 0.926 af, Atten=0%, Lag= 1.3 min
Primary = 8.71cfs@ 12.21 hrs, Volume= 0.926 af

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

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=184.23'@ 12.21 hrs Surf.Area= 300 sf Storage= 199 cf

Plug-Flow detention time= 0.4 min calculated for 0.926 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 849.7 - 849.4 )

Volume Invert Avail.Storage Storage Description
#1 182.00' 5,636 cf Custom Stage Data (Prismatic)isted below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

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

182.00 0 0 0
183.00 13 7 7
184.00 247 130 137
185.00 479 363 500
186.00 682 581 1,080
187.00 920 801 1,881
188.00 1,114 1,017 2,898
189.00 1,312 1,213 4,111
190.00 1,538 1,425 5,536

Device Routing Invert Outlet Devices
#1  Primary 182.74" 12.0" Round 12" RCP 1

L=69.5" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 182.74'/ 181.83' S=0.0131'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 0.79 sf
#2  Primary 182.84' 12.0" Round 12" RCP 1
L=65.8" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 182.84'/ 181.60' S=0.0188'/" Cc= 0.900
n= 0.012 Concrete pipe, finished, Flow Area=0.79 sf
#3  Secondary 186.00' Emergency Spillway, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.00 2.00 3.00 4.00
Width (feet) 4.26 9.60 15.15 20.50 31.66

Primary OutFlow Max=8.71 cfs @ 12.21 hrs HW=184.23" (Free Discharge)
1=12" RCP 1 (Barrel Controls 4.26 cfs @ 5.42 fps)
2=12" RCP 1 (Inlet Controls 4.45 cfs @ 5.67 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=182.00" (Free Discharge)
3=Emergency Spillway ( Controls 0.00 cfs)
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Summary for Pond 11P_Pre: Pond 11P

Inflow Area = 6.350 ac, 3.74% Impervious, Inflow Depth = 0.87" for 2-yr (Hampden) event
Inflow = 3.83cfs @ 12.34 hrs, Volume= 0.461 af

Outflow = 3.83cfs @ 12.36 hrs, Volume= 0.461 af, Atten=0%, Lag= 0.9 min
Primary = 3.83cfs @ 12.36 hrs, Volume= 0.461 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=224.26' @ 12.36 hrs Surf.Area= 1,096 sf Storage= 262 cf

Plug-Flow detention time= 2.1 min calculated for 0.460 af (100% of inflow)

Center-of-Mass det. time= 2.1 min ( 885.0 - 882.9)

Volume Invert Avail.Storage Storage Description

#1 224.00' 3,026 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

224.00 953 0 0

225.00 1,513 1,233 1,233

226.00 2,072 1,793 3,026
Device Routing Invert Outlet Devices

#1  Primary 224.00' Emergency Spillway, Cv= 2.62 (C= 3.28)

Head (feet) 0.00 1.00 2.00
Width (feet) 8.00 18.00 26.00

Primary OutFlow Max=3.83 cfs @ 12.36 hrs HW=224.26" (Free Discharge)
1=Emergency Spillway (Weir Controls 3.83 cfs @ 1.61 fps)

Pond 11P_Pre: Pond 11P

Hydrograph
4o |
(i | | InflowArea=6.350 ac |
l | PeakElev=224.26"
!y Storage=262 cf
o,
Ooé tlléé I I I I ; I I I : I4I24I44I648

Time (hours)
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Pond 11P Pre: Pond 11P

ydrology
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Summary for Pond S1_Pre: DA-1 Stor

Inflow Area = 168.650 ac, 3.44% Impervious, Inflow Depth = 0.53" for 2-yr (Hampden) event
Inflow = 3249 cfs @ 12.77 hrs, Volume= 7.444 af

Outflow = 3248 cfs @ 12.78 hrs, Volume= 7.444 af, Atten= 0%, Lag= 0.3 min
Primary = 3248 cfs @ 12.78 hrs, Volume= 7.444 of

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

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=179.67'@ 12.78 hrs Surf.Area= 332 sf Storage= 186 cf

Plug-Flow detention time= 0.1 min calculated for 7.443 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 929.0 - 928.9)

Volume Invert Avail.Storage Storage Description
#1 177.00' 237,211 ¢f Custom Stage Data (Conic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

177.00 0 0 0 0
178.00 21 7 7 23
179.00 83 49 56 89
180.00 512 267 323 522
181.00 1,306 879 1,201 1,323
182.00 2,393 1,822 3,023 2,420
183.00 4,058 3,189 6,213 4,097
184.00 5,691 4,852 11,064 5,748
185.00 8,000 6,813 17,877 8,076
186.00 10,421 9,184 27,061 10,521
188.00 16,620 26,801 53,862 16,773
190.00 26,218 42,475 96,337 26,427
192.00 34,530 60,558 156,894 34,830
194.00 46,063 80,317 237,211 46,450

Device Routing Invert Outlet Devices
#1  Primary 177.50" 30.0" Round 30" CPP 1

L=66.6" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=177.50'/ 175.36' S=0.0321'/" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#2  Primary 177.80' 30.0" Round 30" CPP 2

L=66.4" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=177.80'/ 175.50" S=0.0346'/" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#3  Secondary 191.00' Emergency Spillway, Cv=2.62 (C= 3.28)

Head (feet) 0.00 1.00 2.00 3.00

Width (feet) 38.32 93.77 128.55 162.52

Primary OutFlow Max=32.49 cfs @ 12.78 hrs HW=179.67' (Free Discharge)
1=30" CPP 1 (Inlet Controls 17.97 cfs @ 3.96 fps)
2=30" CPP 2 (Inlet Controls 14.53 cfs @ 3.68 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=177.00" (Free Discharge)
3=Emergency Spillway ( Controls 0.00 cfs)
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0.0 min
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0%, Lag

for 2-yr (Hampden) event

7.905 af, Atten
ysis

7.905 af

0.01 hrs

Type Il 24-hr 2-yr (Hampden) Rainfall

0.00-48.00 hrs, dt
Hydrograph

3.45% Impervious, Inflow Depth = 0.54"

Summary for Link POA_Pre: Point of Analysis
Link POA_Pre: Point of Anal

ydrology
34.33cfs@ 12.73 hrs, Volume

34.33cfs@ 12.73 hrs, Volume

175.000 ac,
Inflow, Time Span

Prepare_d by ITS
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA1_Pre:DA-1 Runoff Area=160.430 ac 2.51% Impervious Runoff Depth=1.32"
Flow Length=5,870" Tc=47.5 min CN=65 Runoff=103.03 cfs 17.619 af

SubcatchmentDA2_Pre:DA-2 Runoff Area=7.500 ac 16.69% Impervious Runoff Depth=2.80"
Flow Length=1,705" Slope=0.0711"/" Tc=7.0 min CN=84 Runoff=23.68 cfs 1.749 af

SubcatchmentDA3_Pre:DA-3 Runoff Area=0.630 ac  72.00% Impervious Runoff Depth=3.69"
Tc=5.0 min CN=93 Runoff=2.67 cfs 0.194 af

SubcatchmentDA4_Pre:DA-4 Runoff Area=0.090 ac 87.56% Impervious Runoff Depth=4.02"
Tc=5.0 min CN=96 Runoff=0.40 cfs 0.030 af

SubcatchmentDA5_Pre:DA-5 Runoff Area=6.350 ac  3.74% Impervious Runoff Depth=1.96"
Flow Length=1,153" Slope=0.1040"/" Tc=22.5 min CN=74 Runoff=9.22 cfs 1.036 af

Pond 1P_Pre: Pond 1P Peak Elev=189.45" Storage=10,664 cf Inflow=23.68 cfs 1.749 af
Outflow=13.37 cfs 1.740 af

Pond 7P_Pre: Pond 7P Peak Elev=186.01" Storage=1,084 cf Inflow=13.55 cfs 1.770 af
Primary=13.18 cfs 1.770 af Secondary=0.02 cfs 0.000 af Outflow=13.21 cfs 1.770 af

Pond 11P_Pre: Pond 11P Peak Elev=224.44" Storage=469 cf Inflow=9.22 cfs 1.036 af
Outflow=9.21 cfs 1.036 af

Pond S1_Pre: DA-1 Stor Peak Elev=185.98" Storage=26,804 cf Inflow=110.94 cfs 19.582 af
Primary=99.26 cfs 19.582 af Secondary=0.00 cfs 0.000 af Outflow=99.26 cfs 19.582 af

Link POA_Pre: Point of Analysis Inflow=102.43 cfs 20.618 af
Primary=102.43 cfs 20.618 af

Total Runoff Area = 175.000 ac Runoff Volume = 20.627 af Average Runoff Depth = 1.41"
96.55% Pervious =168.954 ac  3.45% Impervious = 6.046 ac
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Printed 5/4/2022

Runoff =

Summary for Subcatchment DA1_Pre: DA-1

103.03 cfs @ 12.72 hrs, Volume= 17.619 af, Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN  Description
0.580 35 Brush, Fair, HSG A
0.450 70 Brush, Fair, HSG C
0.460 77  Brush, Fair, HSG D
2.450 93 Urban industrial, 72% imp, HSG D
2.480 49 Pasture/grassland/range, Fair, HSG A
0.660 69 Pasture/grassland/range, Fair, HSG B
5.930 79 Pasture/grassland/range, Fair, HSG C
1.220 84 Pasture/grassland/range, Fair, HSG D
* 2.260 98 Wetland
30.690 36 Woods, Fair, HSG A
29.080 60 Woods, Fair, HSG B
45.970 73 Woods, Fair, HSG C
38.200 79 Woods, Fair, HSG D
160.430 65 Weighted Average
156.406 97.49% Pervious Area
4.024 2.51% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.6 100 0.0581 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
249 1,800 0.0581 1.21 Shallow Concentrated Flow, SCF-Woods
Woodland Kv=5.0 fps
8.0 3,970 0.0200 8.31 199.43 Parabolic Channel,

W=18.00' D=2.00" Area=24.0 sf Perim=18.6' n= 0.030

47.5 5,870

Total
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Type Ill 24-hr 10-yr (Hampden) Rainfall

Subcatchment DA1 Pre: DA-1
Hydrograph

ydrology
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Summary for Subcatchment DA2_Pre: DA-2

Runoff = 23.68cfs @ 12.10 hrs, Volume=

1.749 af, Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description
1.530 93 Urban industrial, 72% imp, HSG D
2.080 84 Pasture/grassland/range, Fair, HSG D
0.150 98 Water Surface, HSG D
3.740 79 Woods, Fair, HSG D
7.500 84 Weighted Average
6.248 83.31% Pervious Area
1.252 16.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0711 2.19 Sheet Flow, Sheet-Rd
Smooth surfaces n=0.011 P2=2.94"
6.2 1,605 0.0711 4.29 Shallow Concentrated Flow, SCF-Rd
Unpaved Kv= 16.1 fps
7.0 1,705 Total
Subcatchment DA2_Pre: DA-2
Hydrograph
L T e e e il i e e b R T i e e e T I I i e bk R
254 - - ——-—4-—+ B e e el e e A e e e el e e A - Runo
a0 i T e e e e e B e el et e Rl
32?:::3:::3::1::1;,,,,, ,,,,,,,,,,f;::f;::;f::;E::[::i:f;:II:ITY}iéJ][IILi-]iFf;
24 | . [10-yr(Hampden) Rainfall=4.48" |
of ©Runoff Area=7.500 ac -
7y 1+ Runoff Volume=1.749 af |
sl " Runoff Depth=2.80" |
E]gé:::t::t:j::i::,,, ... Flowlength=1,705"
e o e Slopest 074
]E:I:]:II:’: "77777777j::I::I::[:I:I:]:I:I:I:‘T}L{iﬂfﬁiﬁ]
gﬁii:i::i:]::l:*""’7777777777]:::1::::I:::Q:E::i::]::j:::l::;:i::i:g‘ﬂ??i{
4= It i B B A e e
o1 I A R S S S O R
5';77\77777777777777 e e
L It i Bl Rl T B el e e e T e i il e e A Sl
e e e e e [ e e T T e e T R A e Mt it s ety
P e e e B T el e e e T B e e e e R Sl
1-2*"1*"1"*1*"1"* T e e i Rt N R A A A N N R A
CO é tll (IS é 10 1I2 14 16 18 2I0 2I2 24 2I6 28 3I0 32 34 36 3I8 40 4I2 44 4I6 48

Time (hours)



ASMG_221383_Hydrology Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"
Prepared by ITS Printed 5/4/2022
HydroCAD® 10.10-5a s/n 09112 © 2020 HydroCAD Software Solutions LLC Page 23

Summary for Subcatchment DA3_Pre: DA-3

Runoff = 2.67 cfs@ 12.07 hrs, Volume= 0.194 af, Depth= 3.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description
0.630 93 Urban industrial, 72% imp, HSG D

0.176 28.00% Pervious Area
0.454 72.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Min Tc

Subcatchment DA3_Pre: DA-3

Hydrograph
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Summary for Subcatchment DA4_Pre: DA-4

Runoff = 0.40 cfs @ 12.07 hrs, Volume= 0.030 af, Depth= 4.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description

0.040 93 Urban industrial, 72% imp, HSG D
0.050 98 Water Surface, HSG D

0.090 96 Weighted Average

0.011 12.44% Pervious Area
0.079 87.56% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Min Tc

Subcatchment DA4_Pre: DA-4
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Runoff

Summary for Subcatchment DA5_Pre: DA-5

9.22cfs @ 12.32 hrs, Volume= 1.036 af, Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description
0.270 91 Urban industrial, 72% imp, HSG C
0.060 93 Urban industrial, 72% imp, HSG D
0.280 79 Pasture/grassland/range, Fair, HSG C
0.050 84 Pasture/grassland/range, Fair, HSG D
0.180 60 Woods, Fair, HSG B
5.350 73 Woods, Fair, HSG C
0.160 79 Woods, Fair, HSG D
6.350 74 Weighted Average
6.112 96.26% Pervious Area
0.238 3.74% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.1040 0.14 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
109 1,053 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
225 1,153 Total

Subcatchment DA5_Pre: DA-5
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Summary for Pond 1P_Pre: Pond 1P

Inflow Area = 7.500 ac, 16.69% Impervious, Inflow Depth = 2.80" for 10-yr (Hampden) event
Inflow = 23.68 cfs @ 12.10 hrs, Volume= 1.749 af

Outflow = 13.37 cfs @ 12.24 hrs, Volume= 1.740 af, Atten=44%, Lag= 8.1 min
Primary = 13.37 cfs @ 12.24 hrs, Volume= 1.740 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=189.45' @ 12.24 hrs Surf.Area= 5,479 sf Storage= 10,664 cf

Plug-Flow detention time= 17.9 min calculated for 1.740 af (99% of inflow)
Center-of-Mass det. time= 14.5 min ( 830.4 - 815.9)

Volume Invert Avail.Storage Storage Description
#1 186.00' 51,062 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
186.00 0 0 0
188.00 3,866 3,866 3,866
189.00 5,039 4,453 8,319
190.00 6,026 5,533 13,851
191.00 7,099 6,563 20,414
192.00 8,299 7,699 28,113
194.00 14,650 22,949 51,062
Device Routing Invert Outlet Devices
#1  Primary 186.65" 15.0" Round 15" CPP 1

L=161.8" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 186.65'/ 183.17' S=0.0215'/" Cc= 0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#2  Primary 186.88' 15.0" Round 15" CPP 2

L=162.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 186.88'/ 182.88' S=0.0247 '/ Cc= 0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=13.37 cfs @ 12.24 hrs HW=189.45" (Free Discharge)
1=15" CPP 1 (Inlet Controls 6.87 cfs @ 5.60 fps)
2=15" CPP 2 (Inlet Controls 6.50 cfs @ 5.30 fps)
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Summary for Pond 7P_Pre: Pond 7P

Inflow Area = 7.590 ac, 17.53% Impervious, Inflow Depth = 2.80" for 10-yr (Hampden) event
Inflow = 13.55cfs @ 12.23 hrs, Volume= 1.770 af

Outflow = 13.21cfs@ 12.32 hrs, Volume= 1.770 af, Atten= 3%, Lag= 5.6 min
Primary = 13.18 cfs @ 12.32 hrs, Volume= 1.770 af

Secondary = 0.02cfs @ 12.32 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=186.01'@ 12.32 hrs Surf.Area= 683 sf Storage= 1,084 cf

Plug-Flow detention time= 0.5 min calculated for 1.769 af (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 829.7 - 829.3 )

Volume Invert Avail.Storage Storage Description
#1 182.00' 5,636 cf Custom Stage Data (Prismatic)isted below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

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

182.00 0 0 0
183.00 13 7 7
184.00 247 130 137
185.00 479 363 500
186.00 682 581 1,080
187.00 920 801 1,881
188.00 1,114 1,017 2,898
189.00 1,312 1,213 4,111
190.00 1,538 1,425 5,536

Device Routing Invert Outlet Devices
#1  Primary 182.74" 12.0" Round 12" RCP 1

L=69.5" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 182.74'/ 181.83' S=0.0131'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 0.79 sf
#2  Primary 182.84' 12.0" Round 12" RCP 1
L=65.8" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 182.84'/ 181.60' S=0.0188'/" Cc= 0.900
n= 0.012 Concrete pipe, finished, Flow Area=0.79 sf
#3  Secondary 186.00' Emergency Spillway, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.00 2.00 3.00 4.00
Width (feet) 4.26 9.60 15.15 20.50 31.66

Primary OutFlow Max=13.18 cfs @ 12.32 hrs HW=186.01" (Free Discharge)
1=12" RCP 1 (Barrel Controls 6.42 cfs @ 8.18 fps)
2=12" RCP 1 (Barrel Controls 6.76 cfs @ 8.61 fps)

Secondary OutFlow Max=0.01 cfs @ 12.32 hrs HW=186.01" (Free Discharge)
L3=Emergency Spillway (Weir Controls 0.01 cfs @ 0.24 fps)
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Summary for Pond 11P_Pre: Pond 11P

Inflow Area = 6.350 ac, 3.74% Impervious, Inflow Depth = 1.96" for 10-yr (Hampden) event
Inflow = 9.22 cfs @ 12.32 hrs, Volume= 1.036 af

Outflow = 9.21cfs@ 12.33 hrs, Volume= 1.036 af, Atten= 0%, Lag= 0.5 min
Primary = 9.21cfs @ 12.33 hrs, Volume= 1.036 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=224.44'@ 12.33 hrs Surf.Area= 1,197 sf Storage= 469 cf

Plug-Flow detention time= 1.6 min calculated for 1.036 af (100% of inflow)
Center-of-Mass det. time= 1.6 min ( 859.9 - 858.3 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 3,026 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

224.00 953 0 0

225.00 1,513 1,233 1,233

226.00 2,072 1,793 3,026
Device Routing Invert Outlet Devices

#1  Primary 224.00' Emergency Spillway, Cv= 2.62 (C= 3.28)

Head (feet) 0.00 1.00 2.00
Width (feet) 8.00 18.00 26.00

Primary OutFlow Max=9.21 cfs @ 12.33 hrs HW=224.44" (Free Discharge)
1=Emergency Spillway (Weir Controls 9.21 cfs @ 2.07 fps)

Pond 11P_Pre: Pond 11P
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Summary for Pond S1_Pre: DA-1 Stor

Inflow Area = 168.650 ac, 3.44% Impervious, Inflow Depth = 1.39" for 10-yr (Hampden) event
Inflow = 110.94 cfs @ 12.67 hrs, Volume= 19.582 af

Outflow = 99.26 cfs @ 12.87 hrs, Volume= 19.582 af, Atten=11%, Lag= 11.9 min
Primary = 99.26 cfs @ 12.87 hrs, Volume= 19.582 af

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

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=185.98' @ 12.87 hrs Surf.Area= 10,357 sf Storage= 26,804 cf

Plug-Flow detention time= 1.2 min calculated for 19.578 af (100% of inflow)
Center-of-Mass det. time= 1.2 min ( 899.5 - 898.3 )

Volume Invert Avail.Storage Storage Description
#1 177.00' 237,211 ¢f Custom Stage Data (Conic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

177.00 0 0 0 0
178.00 21 7 7 23
179.00 83 49 56 89
180.00 512 267 323 522
181.00 1,306 879 1,201 1,323
182.00 2,393 1,822 3,023 2,420
183.00 4,058 3,189 6,213 4,097
184.00 5,691 4,852 11,064 5,748
185.00 8,000 6,813 17,877 8,076
186.00 10,421 9,184 27,061 10,521
188.00 16,620 26,801 53,862 16,773
190.00 26,218 42,475 96,337 26,427
192.00 34,530 60,558 156,894 34,830
194.00 46,063 80,317 237,211 46,450

Device Routing Invert Outlet Devices
#1  Primary 177.50" 30.0" Round 30" CPP 1

L=66.6" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=177.50'/ 175.36' S=0.0321'/" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#2  Primary 177.80' 30.0" Round 30" CPP 2

L=66.4" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=177.80'/ 175.50" S=0.0346'/" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#3  Secondary 191.00' Emergency Spillway, Cv=2.62 (C= 3.28)

Head (feet) 0.00 1.00 2.00 3.00

Width (feet) 38.32 93.77 128.55 162.52

Primary OutFlow Max=99.26 cfs @ 12.87 hrs HW=185.97" (Free Discharge)
1=30" CPP 1 (Inlet Controls 50.16 cfs @ 10.22 fps)
2=30" CPP 2 (Inlet Controls 49.10 cfs @ 10.00 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=177.00" (Free Discharge)
3=Emergency Spillway ( Controls 0.00 cfs)
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA1_Pre:DA-1 Runoff Area=160.430 ac 2.51% Impervious Runoff Depth=3.05"
Flow Length=5,870" Tc=47.5 min CN=65 Runoff=254.08 cfs 40.756 af

SubcatchmentDA2_Pre:DA-2 Runoff Area=7.500 ac 16.69% Impervious Runoff Depth=5.07"
Flow Length=1,705" Slope=0.0711"/" Tc=7.0 min CN=84 Runoff=42.12 cfs 3.171 af

SubcatchmentDA3_Pre:DA-3 Runoff Area=0.630 ac  72.00% Impervious Runoff Depth=6.10"
Tc=5.0 min CN=93 Runoff=4.30 cfs 0.320 af

SubcatchmentDA4_Pre:DA-4 Runoff Area=0.090 ac 87.56% Impervious Runoff Depth=6.45"
Tc=5.0 min CN=96 Runoff=0.63 cfs 0.048 af

SubcatchmentDA5_Pre:DA-5 Runoff Area=6.350 ac  3.74% Impervious Runoff Depth=3.98"
Flow Length=1,153" Slope=0.1040"/" Tc=22.5 min CN=74 Runoff=19.02 cfs 2.107 af

Pond 1P_Pre: Pond 1P Peak Elev=191.47" Storage=23,900 cf Inflow=42.12 cfs 3.171 af
Outflow=18.85 cfs 3.162 af

Pond 7P_Pre: Pond 7P Peak Elev=186.44" Storage=1,405 cf Inflow=19.08 cfs 3.210 af
Primary=14.03 cfs 2.998 af Secondary=5.05 cfs 0.212 af Outflow=19.08 cfs 3.210 af

Pond 11P_Pre: Pond 11P Peak Elev=224.67" Storage=759 cf Inflow=19.02 cfs 2.107 af
Outflow=19.01 cfs 2.107 af

Pond S1_Pre: DA-1 Stor Peak Elev=191.80" Storage=149,914 cf Inflow=268.26 cfs 44.075 af
Primary=134.01 cfs 39.575 af Secondary=130.09 cfs 4.500 af Outflow=264.10 cfs 44.075 af

Link POA_Pre: Point of Analysis Inflow=273.50 cfs 46.393 af
Primary=273.50 cfs 46.393 af

Total Runoff Area = 175.000 ac Runoff Volume = 46.403 af Average Runoff Depth = 3.18"
96.55% Pervious =168.954 ac  3.45% Impervious = 6.046 ac
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Runoff =

Summary for Subcatchment DA1_Pre: DA-1

254.08 cfs @ 12.67 hrs, Volume= 40.756 af, Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (ac) CN  Description
0.580 35 Brush, Fair, HSG A
0.450 70 Brush, Fair, HSG C
0.460 77  Brush, Fair, HSG D
2.450 93 Urban industrial, 72% imp, HSG D
2.480 49 Pasture/grassland/range, Fair, HSG A
0.660 69 Pasture/grassland/range, Fair, HSG B
5.930 79 Pasture/grassland/range, Fair, HSG C
1.220 84 Pasture/grassland/range, Fair, HSG D
* 2.260 98 Wetland
30.690 36 Woods, Fair, HSG A
29.080 60 Woods, Fair, HSG B
45.970 73 Woods, Fair, HSG C
38.200 79 Woods, Fair, HSG D
160.430 65 Weighted Average
156.406 97.49% Pervious Area
4.024 2.51% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.6 100 0.0581 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
249 1,800 0.0581 1.21 Shallow Concentrated Flow, SCF-Woods
Woodland Kv=5.0 fps
8.0 3,970 0.0200 8.31 199.43 Parabolic Channel,

W=18.00' D=2.00" Area=24.0 sf Perim=18.6' n= 0.030

47.5 5,870

Total
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Summary for Subcatchment DA2_Pre: DA-2

Runoff = 4212 cfs @ 12.10 hrs, Volume= 3.171 af, Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description
1.530 93 Urban industrial, 72% imp, HSG D
2.080 84 Pasture/grassland/range, Fair, HSG D
0.150 98 Water Surface, HSG D
3.740 79 Woods, Fair, HSG D
7.500 84 Weighted Average

6.248 83.31% Pervious Area
1.252 16.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0711 2.19 Sheet Flow, Sheet-Rd
Smooth surfaces n=0.011 P2=2.94"
6.2 1,605 0.0711 4.29 Shallow Concentrated Flow, SCF-Rd

Unpaved Kv= 16.1 fps

7.0 1,705 Total

Subcatchment DA2_Pre: DA-2
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6.10"

0.00-48.00 hrs, dt=0.01 hrs

0.320 af, Depth

Type Il 24-hr 100-yr (Hampden) Rainfall

Direct Entry, Min Tc

6.93"
(cfs)
Hydrograph

SCS, Weighted-CN, Time Span

Subcatchment DA3 Pre: DA-3

(ft/sec)

Summary for Subcatchment DA3_Pre: DA-3

28.00% Pervious Area
72.00% Impervious Area

ydrology

(ft/ft)

Slope Velocity Capacity Description

4.30 cfs @ 12.07 hrs, Volume
93 Urban industrial, 72% imp, HSG D

CN  Description

(feet)

Prepare_d by ITS
0.630
0.176
0.454
Tc Length

Area (ac)
(min)
5.0

HydroCAD® 10.10-5a s/n 09112 © 2020 HydroCAD Software Solutions LLC

ASMG_221383_H
Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-yr (Hampden) Rainfall
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Summary for Subcatchment DA4_Pre: DA-4

Runoff = 0.63 cfs @ 12.07 hrs, Volume= 0.048 af, Depth= 6.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description

0.040 93 Urban industrial, 72% imp, HSG D
0.050 98 Water Surface, HSG D

0.090 96 Weighted Average

0.011 12.44% Pervious Area
0.079 87.56% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Min Tc

Subcatchment DA4_Pre: DA-4

Hydrograph
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Type Il 24-hr 100-yr (Hampden) Rainfall=6.93"
Printed 5/4/2022

Runoff

Summary for Subcatchment DA5_Pre: DA-5

= 19.02 cfs @ 12.32 hrs, Volume= 2.107 af, Depth= 3.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description
0.270 91 Urban industrial, 72% imp, HSG C
0.060 93 Urban industrial, 72% imp, HSG D
0.280 79 Pasture/grassland/range, Fair, HSG C
0.050 84 Pasture/grassland/range, Fair, HSG D
0.180 60 Woods, Fair, HSG B
5.350 73 Woods, Fair, HSG C
0.160 79 Woods, Fair, HSG D
6.350 74 Weighted Average
6.112 96.26% Pervious Area
0.238 3.74% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.1040 0.14 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
109 1,053 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
225 1,153 Total
Subcatchment DA5_Pre: DA-5
Hydrograph
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Summary for Pond 1P_Pre: Pond 1P

Inflow Area = 7.500 ac, 16.69% Impervious, Inflow Depth = 5.07" for 100-yr (Hampden) event
Inflow = 4212 cfs @ 12.10 hrs, Volume= 3.171 af

Outflow = 18.85cfs @ 12.30 hrs, Volume= 3.162 af, Atten=55%, Lag= 12.1 min
Primary = 18.85cfs @ 12.30 hrs, Volume= 3.162 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=191.47'@ 12.30 hrs Surf.Area= 7,666 sf Storage= 23,900 cf

Plug-Flow detention time= 17.0 min calculated for 3.161 af (100% of inflow)
Center-of-Mass det. time= 15.1 min ( 814.2 - 799.1)

Volume Invert Avail.Storage Storage Description
#1 186.00' 51,062 cf Custom Stage Data (Prismaticlisted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
186.00 0 0 0
188.00 3,866 3,866 3,866
189.00 5,039 4,453 8,319
190.00 6,026 5,533 13,851
191.00 7,099 6,563 20,414
192.00 8,299 7,699 28,113
194.00 14,650 22,949 51,062
Device Routing Invert Outlet Devices
#1  Primary 186.65' 15.0" Round 15" CPP 1

L=161.8" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 186.65'/ 183.17' S=0.0215'" Cc= 0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#2  Primary 186.88' 15.0" Round 15" CPP 2

L=162.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 186.88'/ 182.88' S=0.0247 '/ Cc= 0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=18.85 cfs @ 12.30 hrs HW=191.47" (Free Discharge)
1=15" CPP 1 (Inlet Controls 9.56 cfs @ 7.79 fps)
2=15" CPP 2 (Inlet Controls 9.29 cfs @ 7.57 fps)
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Summary for Pond 7P_Pre: Pond 7P

Inflow Area = 7.590 ac, 17.53% Impervious, Inflow Depth = 5.08" for 100-yr (Hampden) event
Inflow = 19.08 cfs @ 12.29 hrs, Volume= 3.210 af

Outflow = 19.08 cfs @ 12.30 hrs, Volume= 3.210 af, Atten=0%, Lag= 0.7 min
Primary = 14.03 cfs @ 12.30 hrs, Volume= 2.998 af

Secondary = 5.05cfs @ 12.30 hrs, Volume= 0.212 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=186.44'@ 12.30 hrs Surf.Area= 787 sf Storage= 1,405 cf

Plug-Flow detention time= 0.8 min calculated for 3.210 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 814.0 - 813.3)

Volume Invert Avail.Storage Storage Description
#1 182.00' 5,636 cf Custom Stage Data (Prismatic)l.isted below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

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

182.00 0 0 0
183.00 13 7 7
184.00 247 130 137
185.00 479 363 500
186.00 682 581 1,080
187.00 920 801 1,881
188.00 1,114 1,017 2,898
189.00 1,312 1,213 4,111
190.00 1,538 1,425 5,536

Device Routing Invert Outlet Devices
#1  Primary 182.74" 12.0" Round 12" RCP 1

L=69.5" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 182.74'/ 181.83' S=0.0131'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area=0.79 sf
#2  Primary 182.84' 12.0" Round 12" RCP 1
L=65.8" RCP, groove end projecting, Ke=0.200
Inlet / Outlet Invert= 182.84'/ 181.60' S=0.0188'/" Cc= 0.900
n= 0.012 Concrete pipe, finished, Flow Area=0.79 sf
#3  Secondary 186.00' Emergency Spillway, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.00 2.00 3.00 4.00
Width (feet) 4.26 9.60 15.15 20.50 31.66

Primary OutFlow Max=14.03 cfs @ 12.30 hrs HW=186.44" (Free Discharge)
1=12" RCP 1 (Barrel Controls 6.85 cfs @ 8.72 fps)
2=12" RCP 1 (Barrel Controls 7.18 cfs @ 9.14 fps)

Secondary OutFlow Max=5.02 cfs @ 12.30 hrs HW=186.44" (Free Discharge)
L3=Emergency Spillway (Weir Controls 5.02 cfs @ 2.08 fps)
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Summary for Pond 11P_Pre: Pond 11P

Inflow Area = 6.350 ac, 3.74% Impervious, Inflow Depth = 3.98" for 100-yr (Hampden) event
Inflow = 19.02 cfs @ 12.32 hrs, Volume= 2.107 af

Outflow = 19.01 cfs @ 12.32 hrs, Volume= 2.107 af, Atten=0%, Lag= 0.3 min
Primary = 19.01 cfs @ 12.32 hrs, Volume= 2.107 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=224.67'@ 12.32 hrs Surf.Area= 1,326 sf Storage= 759 cf

Plug-Flow detention time= 1.3 min calculated for 2.107 af (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 839.0 - 837.7 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 3,026 cf Custom Stage Data (Prismaticl.isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

224.00 953 0 0

225.00 1,513 1,233 1,233

226.00 2,072 1,793 3,026
Device Routing Invert Outlet Devices

#1  Primary 224.00' Emergency Spillway, Cv=2.62 (C= 3.28)

Head (feet) 0.00 1.00 2.00
Width (feet) 8.00 18.00 26.00

Primary OutFlow Max=19.00 cfs @ 12.32 hrs HW=224.67' (Free Discharge)
1=Emergency Spillway (Weir Controls 19.00 cfs @ 2.52 fps)

Pond 11P_Pre: Pond 11P

Hydrograph
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Summary for Pond S1_Pre: DA-1 Stor

Inflow Area = 168.650 ac, 3.44% Impervious, Inflow Depth = 3.14" for 100-yr (Hampden) event
Inflow = 268.26 cfs @ 12.67 hrs, Volume= 44.075 af

Outflow = 264.10cfs @ 12.74 hrs, Volume= 44.075 af, Atten= 2%, Lag=4.4 min
Primary = 134.01 cfs@ 12.74 hrs, Volume= 39.575 af

Secondary = 130.09 cfs @ 12.74 hrs, Volume= 4.500 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=191.80'@ 12.74 hrs Surf.Area= 33,626 sf Storage= 149,914 cf

Plug-Flow detention time= 6.0 min calculated for 44.066 af (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 881.9 - 875.9)

Volume Invert Avail.Storage Storage Description
#1 177.00' 237,211 c¢f Custom Stage Data (Conic)listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

177.00 0 0 0 0
178.00 21 7 7 23
179.00 83 49 56 89
180.00 512 267 323 522
181.00 1,306 879 1,201 1,323
182.00 2,393 1,822 3,023 2,420
183.00 4,058 3,189 6,213 4,097
184.00 5,691 4,852 11,064 5,748
185.00 8,000 6,813 17,877 8,076
186.00 10,421 9,184 27,061 10,521
188.00 16,620 26,801 53,862 16,773
190.00 26,218 42,475 96,337 26,427
192.00 34,530 60,558 156,894 34,830
194.00 46,063 80,317 237,211 46,450

Device Routing Invert Outlet Devices
#1  Primary 177.50" 30.0" Round 30" CPP 1

L=66.6" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=177.50'/ 175.36' S=0.0321'/" Cc=0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#2  Primary 177.80' 30.0" Round 30" CPP 2

L=66.4" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert=177.80'/ 175.50" S=0.0346'/" Cc= 0.900

n= 0.012 Corrugated PP, smooth interior, Flow Area=4.91 sf
#3  Secondary 191.00' Emergency Spillway, Cv=2.62 (C= 3.28)

Head (feet) 0.00 1.00 2.00 3.00

Width (feet) 38.32 93.77 128.55 162.52

Primary OutFlow Max=134.01 cfs @ 12.74 hrs HW=191.80" (Free Discharge)
1=30" CPP 1 (Inlet Controls 67.39 cfs @ 13.73 fps)
2=30" CPP 2 (Inlet Controls 66.61 cfs @ 13.57 fps)

Secondary OutFlow Max=129.89 cfs @ 12.74 hrs HW=191.80" (Free Discharge)
3=Emergency Spillway (Weir Controls 129.89 cfs @ 2.71 fps)
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Summary for Link POA_Pre: Point of Analysis

for 100-yr (Hampden) event

3.45% Impervious, Inflow Depth = 3.18"

175.000 ac,
27350 cfs @ 12.74 hrs, Volume

Inflow Area
Inflow

46.393 af

= 0.0 min

= 0%, Lag

46.393 af, Atten

27350 cfs @ 12.74 hrs, Volume

Primary

0.01 hrs

= Inflow, Time Span= 0.00-48.00 hrs, dt=

Primary outflow
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Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-yr (Hampden) Type Il 24-hr Default 24.00 1 294 2
2 10-yr (Hampden) Type Il 24-hr Default 24.00 1 448 2

3 100-yr (Hampden) Type lll 24-hr Default 24.00 1 6.93 2
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA-2_Post:DA-2 Runoff Area=7.500 ac 16.69% Impervious Runoff Depth=1.47"
Flow Length=1,705" Slope=0.0711"/" Tc=7.0 min CN=84 Runoff=12.43 cfs 0.917 af

SubcatchmentDA-5b_Post:DA-5b Runoff Area=0.530 ac 8.15% Impervious Runoff Depth=1.14"
Flow Length=360" Slope=0.0560"/" Tc=18.5 min CN=79 Runoff=0.48 cfs 0.051 af

SubcatchmentDA1_Post:DA-1 Runoff Area=151.840 ac 2.58% Impervious Runoff Depth=0.48"
Flow Length=5,870" Tc=47.5 min CN=65 Runoff=28.53 cfs 6.060 af

SubcatchmentDA3_Post:DA-3 Runoff Area=0.980 ac 72.00% Impervious Runoff Depth=2.20"
Tc=5.0 min  CN=93 Runoff=2.55 cfs 0.179 af

SubcatchmentDA5a_Post:DA-5a Runoff Area=14.950 ac 2.75% Impervious Runoff Depth=0.73"
Flow Length=890" Tc=19.0 min CN=71 Runoff=7.65 cfs 0.905 af

Pond 1P_Post: Pond 1P Peak Elev=190.78" Storage=18,846 cf Inflow=12.43 cfs 0.917 af
24.0" Round Culvert n=0.012 L=121.0" S=0.0475"/" Outflow=2.67 cfs 0.599 af

Pond S1_Post: DA-1 Stor Peak Elev=182.23" Storage=3,291 cf Inflow=34.12 cfs 7.743 af
Primary=34.04 cfs 7.743 af Secondary=0.00 cfs 0.000 af Outflow=34.04 cfs 7.743 af

Link POA_Post:Point of Analysis Inflow=34.19 cfs 7.793 af
Primary=34.19 cfs 7.793 af

Total Runoff Area = 175.800 ac Runoff Volume = 8.111 af Average Runoff Depth = 0.55"
96.40% Pervious = 169.466 ac  3.60% Impervious = 6.334 ac
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Summary for Subcatchment DA-2_Post: DA-2

Runoff = 1243 cfs @ 12.10 hrs, Volume= 0.917 af, Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN Description
1.530 93 Urban industrial, 72% imp, HSG D
2.080 84 Pasture/grassland/range, Fair, HSG D
0.150 98 Water Surface, HSG D
3.740 79 Woods, Fair, HSG D
7.500 84 Weighted Average

6.248 83.31% Pervious Area
1.252 16.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0711 2.19 Sheet Flow, Sheet-Rd
Smooth surfaces n=0.011 P2=2.94"
6.2 1,605 0.0711 4.29 Shallow Concentrated Flow, SCF-Rd

Unpaved Kv= 16.1 fps

7.0 1,705 Total

Subcatchment DA-2_Post: DA-2

Hydrograph
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Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Printed 5/4/2022

Page 5

Runoff =

0.48 cfs @ 12.27 hrs, Volume=

Summary for Subcatchment DA-5b_Post: DA-5b

0.051 af, Depth= 1.1

4ll

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN Description
0.040 91  Urban industrial, 72% imp, HSG C
0.020 93 Urban industrial, 72% imp, HSG D
0.130 79 Pasture/grassland/range, Fair, HSG C
0.040 84 Pasture/grassland/range, Fair, HSG D
0.140 73 Woods, Fair, HSG C
0.160 79  Woods, Fair, HSG D
0.530 79 Weighted Average
0.487 91.85% Pervious Area
0.043 8.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.8 100 0.0560 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
3.7 260 0.0560 1.18 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
18.5 360 Total
Subcatchment DA-5b_Post: DA-5b
Hydrograph
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Runoff =

Summary for Subcatchment DA1_Post: DA-1

28.53 cfs @ 12.82 hrs, Volume= 6.060 af, Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN  Description
0.580 35 Brush, Fair, HSG A
0.450 70 Brush, Fair, HSG C
0.460 77  Brush, Fair, HSG D
0.960 81  Urban industrial, 72% imp, HSG A
1.110 88 Urban industrial, 72% imp, HSG B
0.240 93  Urban industrial, 72% imp, HSG D
2.240 49 Pasture/grassland/range, Fair, HSG A
0.660 69 Pasture/grassland/range, Fair, HSG B
5.730 79 Pasture/grassland/range, Fair, HSG C
1.220 84 Pasture/grassland/range, Fair, HSG D
* 0.170 98 Wetland
* 0.030 98 Wetland
* 2.060 98 Wetland
30.430 36 Woods, Fair, HSG A
27.020 60 Woods, Fair, HSG B
40.240 73 Woods, Fair, HSG C
38.240 79 Woods, Fair, HSG D
151.840 65 Weighted Average
147.917 97.42% Pervious Area
3.923 2.58% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.6 100 0.0581 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
249 1,800 0.0581 1.21 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
8.0 3,970 0.0200 8.31 199.43 Parabolic Channel,

W=18.00' D=2.00" Area=24.0 sf Perim=18.6' n= 0.030

47.5 5,870

Total
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Summary for Subcatchment DA3_Post: DA-3

Runoff = 255cfs @ 12.07 hrs, Volume= 0.179 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN Description
0.980 93 Urban industrial, 72% imp, HSG D

0.274 28.00% Pervious Area
0.706 72.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Min Tc

Subcatchment DA3_Post: DA-3

Hydrograph
== | ==
0 Typemasr
AR - 2-yr(Hampden) Rainfall=2.94" |

o0 | Runoff Area=0.980 ac |
~ Runoff Volume=0.179 af |
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Summary for Subcatchment DA5a_Post: DA-5a

Runoff = 7.65cfs @ 12.30 hrs, Volume= 0.905 af, Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (ac) CN Description

0.060 81  Urban industrial, 72% imp, HSG A
0.190 88 Urban industrial, 72% imp, HSG B
0.320 91  Urban industrial, 72% imp, HSG C
0.240 49 Pasture/grassland/range, Fair, HSG A
0.250 69 Pasture/grassland/range, Fair, HSG B
0.310 79 Pasture/grassland/range, Fair, HSG C
0.270 36 Woods, Fair, HSG A
2.340 60 Woods, Fair, HSG B

10.970 73 Woods, Fair, HSG C

14.950 71 Weighted Average

14.540 97.25% Pervious Area
0.410 2.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.1040 0.14 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
6.9 665 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
0.5 125 0.0800 4.24 Shallow Concentrated Flow, SCF-Grassed swale

Grassed Waterway Kv= 15.0 fps

19.0 890 Total

Subcatchment DA5a_Post: DA-5a

Hydrograph
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Summary for Pond 1P_Post: Pond 1P

Inflow Area = 7.500 ac, 16.69% Impervious, Inflow Depth = 1.47" for 2-yr (Hampden) event
Inflow = 1243 cfs @ 12.10 hrs, Volume= 0.917 af

Outflow = 2.67 cfs@ 12.55 hrs, Volume= 0.599 af, Atten=79%, Lag= 27.0 min
Primary = 2.67 cfs@ 12.55 hrs, Volume= 0.599 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=190.78' @ 12.55 hrs Surf.Area= 6,858 sf Storage= 18,846 cf

Plug-Flow detention time=235.5 min calculated for 0.599 af (65% of inflow)
Center-of-Mass det. time= 130.9 min ( 965.3 - 834.4 )

Volume Invert Avail.Storage Storage Description
#1 186.00' 51,062 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
186.00 0 0 0
188.00 3,866 3,866 3,866
189.00 5,039 4,453 8,319
190.00 6,026 5,533 13,851
191.00 7,099 6,563 20,414
192.00 8,299 7,699 28,113
194.00 14,650 22,949 51,062
Device Routing Invert Outlet Devices
#1  Primary 190.00" 24.0" Round 24" CPP

L=121.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 190.00'/ 184.25" S=0.0475'" Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=2.66 cfs @ 12.55 hrs HW=190.78" (Free Discharge)
1=24" CPP (Inlet Controls 2.66 cfs @ 2.37 fps)
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Summary for Pond S1_Post: DA-1 Stor

Inflow Area = 175.270 ac, 3.59% Impervious, Inflow Depth = 0.53" for 2-yr (Hampden) event
Inflow = 34.12cfs @ 12.72 hrs, Volume= 7.743 af

Outflow = 34.04 cfs @ 12.78 hrs, Volume= 7.743 af, Atten=0%, Lag= 3.1 min
Primary = 34.04 cfs @ 12.78 hrs, Volume= 7.743 af

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

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=182.23'@ 12.78 hrs Surf.Area= 2,738 sf Storage= 3,291 cf

Plug-Flow detention time= 2.0 min calculated for 7.743 af (100% of inflow)
Center-of-Mass det. time= 2.0 min ( 937.0 - 935.0 )

Volume Invert Avail.Storage Storage Description
#1 180.00' 236,888 cf Custom Stage Data (Conic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

180.00 512 0 0 512
181.00 1,306 879 879 1,313
182.00 2,393 1,822 2,701 2,410
183.00 4,058 3,189 5,890 4,087
184.00 5,691 4,852 10,741 5,739
185.00 8,000 6,813 17,554 8,066
186.00 10,421 9,184 26,738 10,511
188.00 16,620 26,801 53,539 16,764
190.00 26,218 42,475 96,014 26,417
192.00 34,530 60,558 156,572 34,820
194.00 46,063 80,317 236,888 46,440

Device Routing Invert Outlet Devices
#1  Primary 180.00" 60.0" Round 60" CMP

L=133.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 180.00'/ 173.00" S=0.0526"'/'" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 19.63 sf
#2  Secondary 195.00' Road overflow, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.00 2.00 3.00
Width (feet) 38.32 93.77 128.55 162.52

Primary OutFlow Max=34.00 cfs @ 12.78 hrs HW=182.23' (Free Discharge)
t _1=60" cmP (Inlet Controls 34.00 cfs @ 4.01 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=180.00" (Free Discharge)
t2=Road overflow ( Controls 0.00 cfs)
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0%, Lag

for 2-yr (Hampden) event

7.793 af
7.793 af, Atten
ysis

0.01 hrs

Type Il 24-hr 2-yr (Hampden) Rainfall

0.00-48.00 hrs, dt
Hydrograph

3.60% Impervious, Inflow Depth = 0.53"

Summary for Link POA_Post: Point of Analysis
Link POA_Post: Point of Anal

ydrology
34.19cfs @ 12.78 hrs, Volume

34.19cfs @ 12.78 hrs, Volume

175.800 ac,
Inflow, Time Span
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA-2_Post:DA-2 Runoff Area=7.500 ac 16.69% Impervious Runoff Depth=2.80"
Flow Length=1,705" Slope=0.0711"/" Tc=7.0 min CN=84 Runoff=23.68 cfs 1.749 af

SubcatchmentDA-5b_Post:DA-5b Runoff Area=0.530 ac 8.15% Impervious Runoff Depth=2.36"
Flow Length=360" Slope=0.0560"/" Tc=18.5 min CN=79 Runoff=1.02 cfs 0.104 af

SubcatchmentDA1_Post:DA-1 Runoff Area=151.840 ac 2.58% Impervious Runoff Depth=1.32"
Flow Length=5,870" Tc=47.5 min CN=65 Runoff=97.52 cfs 16.675 af

SubcatchmentDA3_Post:DA-3 Runoff Area=0.980 ac 72.00% Impervious Runoff Depth=3.69"
Tc=5.0 min  CN=93 Runoff=4.16 cfs 0.301 af

SubcatchmentDA5a_Post:DA-5a Runoff Area=14.950 ac 2.75% Impervious Runoff Depth=1.73"
Flow Length=890" Tc=19.0 min CN=71 Runoff=20.30 cfs 2.158 af

Pond 1P_Post: Pond 1P Peak Elev=191.91" Storage=27,406 cf Inflow=23.68 cfs 1.749 af
24.0" Round Culvert n=0.012 L=121.0" S=0.0475"/" Outflow=11.51 cfs 1.431 af

Pond S1_Post: DA-1 Stor Peak Elev=184.72" Storage=15,380 cf Inflow=113.42 cfs 20.565 af
Primary=111.96 cfs 20.565 af Secondary=0.00 cfs 0.000 af Outflow=111.96 cfs 20.565 af

Link POA_Post:Point of Analysis Inflow=112.30 cfs 20.669 af
Primary=112.30 cfs 20.669 af

Total Runoff Area = 175.800 ac Runoff Volume = 20.988 af Average Runoff Depth = 1.43"
96.40% Pervious = 169.466 ac  3.60% Impervious = 6.334 ac
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Summary for Subcatchment DA-2_Post: DA-2

Runoff = 23.68cfs @ 12.10 hrs, Volume=

1.749 af, Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description
1.530 93 Urban industrial, 72% imp, HSG D
2.080 84 Pasture/grassland/range, Fair, HSG D
0.150 98 Water Surface, HSG D
3.740 79 Woods, Fair, HSG D
7.500 84 Weighted Average
6.248 83.31% Pervious Area
1.252 16.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0711 2.19 Sheet Flow, Sheet-Rd
Smooth surfaces n=0.011 P2=2.94"
6.2 1,605 0.0711 4.29 Shallow Concentrated Flow, SCF-Rd
Unpaved Kv= 16.1 fps
7.0 1,705 Total
Subcatchment DA-2_Post: DA-2
Hydrograph
L T e e e il i e e b R T i e e e T I I i e bk R
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Summary for Subcatchment DA-5b_Post: DA-5b

Runoff = 1.02cfs @ 12.26 hrs, Volume= 0.104 af, Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description
0.040 91 Urban industrial, 72% imp, HSG C
0.020 93 Urban industrial, 72% imp, HSG D
0.130 79 Pasture/grassland/range, Fair, HSG C
0.040 84 Pasture/grassland/range, Fair, HSG D
0.140 73 Woods, Fair, HSG C
0.160 79  Woods, Fair, HSG D

0.530 79 Weighted Average

0.487 91.85% Pervious Area
0.043 8.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.8 100 0.0560 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
3.7 260 0.0560 1.18 Shallow Concentrated Flow, SCF-Woods

Woodland Kv= 5.0 fps

18.5 360 Total

Subcatchment DA-5b_Post: DA-5b

Hydrograph

10- “yr (Hampden) Rainfall-4 48"
" Runoff Area=0.530 ac
1 Runoff Volume=0.104 af
Runoff Depth=2.36"
| Flow Léngthw-360'
| ~ Slope=0.0560 '/
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. Tc=18.5 min
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Runoff =

Summary for Subcatchment DA1_Post: DA-1

97.52 cfs @ 12.72 hrs, Volume= 16.675 af, Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN  Description
0.580 35 Brush, Fair, HSG A
0.450 70 Brush, Fair, HSG C
0.460 77  Brush, Fair, HSG D
0.960 81  Urban industrial, 72% imp, HSG A
1.110 88 Urban industrial, 72% imp, HSG B
0.240 93  Urban industrial, 72% imp, HSG D
2.240 49 Pasture/grassland/range, Fair, HSG A
0.660 69 Pasture/grassland/range, Fair, HSG B
5.730 79 Pasture/grassland/range, Fair, HSG C
1.220 84 Pasture/grassland/range, Fair, HSG D
* 0.170 98 Wetland
* 0.030 98 Wetland
* 2.060 98 Wetland
30.430 36 Woods, Fair, HSG A
27.020 60 Woods, Fair, HSG B
40.240 73 Woods, Fair, HSG C
38.240 79 Woods, Fair, HSG D
151.840 65 Weighted Average
147.917 97.42% Pervious Area
3.923 2.58% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.6 100 0.0581 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
249 1,800 0.0581 1.21 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
8.0 3,970 0.0200 8.31 199.43 Parabolic Channel,

W=18.00' D=2.00" Area=24.0 sf Perim=18.6' n= 0.030

47.5 5,870

Total
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Subcatchment DA1 Post: DA-1
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Summary for Subcatchment DA3_Post: DA-3

Runoff = 416 cfs @ 12.07 hrs, Volume= 0.301 af, Depth= 3.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description
0.980 93 Urban industrial, 72% imp, HSG D

0.274 28.00% Pervious Area
0.706 72.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Min Tc

Subcatchment DA3_Post: DA-3

Hydrograph

. s | e
1 Typemaehr
R T 1 10-yr(Hampden) Rainfall=4.48" |
| RunoffArea=0.980 ac
sy |} Runoff Volume=0.301 af -
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Summary for Subcatchment DA5a_Post: DA-5a

Runoff = 20.30 cfs @ 12.27 hrs, Volume= 2.158 af, Depth= 1.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description

0.060 81  Urban industrial, 72% imp, HSG A
0.190 88 Urban industrial, 72% imp, HSG B
0.320 91  Urban industrial, 72% imp, HSG C
0.240 49 Pasture/grassland/range, Fair, HSG A
0.250 69 Pasture/grassland/range, Fair, HSG B
0.310 79 Pasture/grassland/range, Fair, HSG C
0.270 36 Woods, Fair, HSG A
2.340 60 Woods, Fair, HSG B

10.970 73 Woods, Fair, HSG C

14.950 71 Weighted Average

14.540 97.25% Pervious Area
0.410 2.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.1040 0.14 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
6.9 665 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
0.5 125 0.0800 4.24 Shallow Concentrated Flow, SCF-Grassed swale

Grassed Waterway Kv= 15.0 fps

19.0 890 Total

Subcatchment DA5a_Post: DA-5a

Hydrograph
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Summary for Pond 1P_Post: Pond 1P

Inflow Area = 7.500 ac, 16.69% Impervious, Inflow Depth = 2.80" for 10-yr (Hampden) event
Inflow = 23.68 cfs @ 12.10 hrs, Volume= 1.749 af

Outflow = 11.51cfs@ 12.28 hrs, Volume= 1.431 af, Atten=51%, Lag= 11.0 min
Primary = 11.51cfs @ 12.28 hrs, Volume= 1.431 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=191.91"@ 12.28 hrs Surf.Area= 8,196 sf Storage= 27,406 cf

Plug-Flow detention time= 147.3 min calculated for 1.431 af (82% of inflow)
Center-of-Mass det. time=74.7 min ( 890.5 - 815.9)

Volume Invert Avail.Storage Storage Description
#1 186.00' 51,062 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
186.00 0 0 0
188.00 3,866 3,866 3,866
189.00 5,039 4,453 8,319
190.00 6,026 5,533 13,851
191.00 7,099 6,563 20,414
192.00 8,299 7,699 28,113
194.00 14,650 22,949 51,062
Device Routing Invert Outlet Devices
#1  Primary 190.00' 24.0" Round 24" CPP

L=121.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 190.00'/ 184.25" S=0.0475'" Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=11.51 cfs @ 12.28 hrs HW=191.91' (Free Discharge)
1=24" CPP (Inlet Controls 11.51 cfs @ 3.72 fps)
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Pond 1P_Post
Hydrograph
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Summary for Pond S1_Post: DA-1 Stor

Inflow Area = 175.270 ac, 3.59% Impervious, Inflow Depth = 1.41" for 10-yr (Hampden) event
Inflow = 113.42 cfs @ 12.62 hrs, Volume= 20.565 af

Outflow = 111.96 cfs @ 12.72 hrs, Volume= 20.565 af, Atten=1%, Lag= 6.2 min
Primary = 111.96 cfs @ 12.72 hrs, Volume= 20.565 af

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

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=184.72'@ 12.72 hrs Surf.Area= 7,304 sf Storage= 15,380 cf

Plug-Flow detention time= 1.9 min calculated for 20.561 af (100% of inflow)
Center-of-Mass det. time= 1.9 min ( 900.9 - 899.0 )

Volume Invert Avail.Storage Storage Description
#1 180.00' 236,888 cf Custom Stage Data (Conic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

180.00 512 0 0 512
181.00 1,306 879 879 1,313
182.00 2,393 1,822 2,701 2,410
183.00 4,058 3,189 5,890 4,087
184.00 5,691 4,852 10,741 5,739
185.00 8,000 6,813 17,554 8,066
186.00 10,421 9,184 26,738 10,511
188.00 16,620 26,801 53,539 16,764
190.00 26,218 42,475 96,014 26,417
192.00 34,530 60,558 156,572 34,820
194.00 46,063 80,317 236,888 46,440

Device Routing Invert Outlet Devices
#1  Primary 180.00" 60.0" Round 60" CMP

L=133.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 180.00'/ 173.00" S=0.0526"'/'" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 19.63 sf
#2  Secondary 195.00' Road overflow, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.00 2.00 3.00
Width (feet) 38.32 93.77 128.55 162.52

Primary OutFlow Max=112.01 cfs @ 12.72 hrs HW=184.72" (Free Discharge)
t _1=60" cmP (Inlet Controls 112.01 cfs @ 5.84 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=180.00" (Free Discharge)
t2=Road overflow ( Controls 0.00 cfs)
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA-2_Post:DA-2 Runoff Area=7.500 ac 16.69% Impervious Runoff Depth=5.07"
Flow Length=1,705" Slope=0.0711"/" Tc=7.0 min CN=84 Runoff=42.12 cfs 3.171 af

SubcatchmentDA-5b_Post:DA-5b Runoff Area=0.530 ac 8.15% Impervious Runoff Depth=4.52"
Flow Length=360" Slope=0.0560"/" Tc=18.5 min CN=79 Runoff=1.95 cfs 0.200 af

SubcatchmentDA1_Post:DA-1 Runoff Area=151.840 ac 2.58% Impervious Runoff Depth=3.05"
Flow Length=5,870" Tc=47.5 min CN=65 Runoff=240.48 cfs 38.574 af

SubcatchmentDA3_Post:DA-3 Runoff Area=0.980 ac 72.00% Impervious Runoff Depth=6.10"
Tc=5.0 min  CN=93 Runoff=6.68 cfs 0.498 af

SubcatchmentDA5a_Post:DA-5a Runoff Area=14.950 ac 2.75% Impervious Runoff Depth=3.66"
Flow Length=890" Tc=19.0 min CN=71 Runoff=44.22 cfs 4.565 af

Pond 1P_Post: Pond 1P Peak Elev=193.41" Storage=43,002 cf Inflow=42.12 cfs 3.171 af
24.0" Round Culvert n=0.012 L=121.0" S=0.0475"/" Outflow=18.55 cfs 2.853 af

Pond S1_Post: DA-1 Stor Peak Elev=191.63" Storage=144,053 cf Inflow=276.86 cfs 46.491 af
Primary=225.51 cfs 46.491 af Secondary=0.00 cfs 0.000 af Outflow=225.51 cfs 46.491 af

Link POA_Post:Point of Analysis Inflow=225.90 cfs 46.690 af
Primary=225.90 cfs 46.690 af

Total Runoff Area = 175.800 ac Runoff Volume = 47.008 af Average Runoff Depth = 3.21"
96.40% Pervious = 169.466 ac  3.60% Impervious = 6.334 ac
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Summary for Subcatchment DA-2_Post: DA-2

Runoff = 4212 cfs @ 12.10 hrs, Volume= 3.171 af, Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description
1.530 93 Urban industrial, 72% imp, HSG D
2.080 84 Pasture/grassland/range, Fair, HSG D
0.150 98 Water Surface, HSG D
3.740 79 Woods, Fair, HSG D
7.500 84 Weighted Average

6.248 83.31% Pervious Area
1.252 16.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0711 2.19 Sheet Flow, Sheet-Rd
Smooth surfaces n=0.011 P2=2.94"
6.2 1,605 0.0711 4.29 Shallow Concentrated Flow, SCF-Rd

Unpaved Kv= 16.1 fps

7.0 1,705 Total

Subcatchment DA-2_Post: DA-2
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Summary for Subcatchment DA-5b_Post: DA-5b

Runoff = 1.95cfs @ 12.25 hrs, Volume= 0.200 af, Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description
0.040 91 Urban industrial, 72% imp, HSG C
0.020 93 Urban industrial, 72% imp, HSG D
0.130 79 Pasture/grassland/range, Fair, HSG C
0.040 84 Pasture/grassland/range, Fair, HSG D
0.140 73 Woods, Fair, HSG C
0.160 79  Woods, Fair, HSG D

0.530 79 Weighted Average

0.487 91.85% Pervious Area
0.043 8.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.8 100 0.0560 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
3.7 260 0.0560 1.18 Shallow Concentrated Flow, SCF-Woods

Woodland Kv= 5.0 fps

18.5 360 Total

Subcatchment DA-5b_Post: DA-5b

Hydrograph
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Runoff =

Summary for Subcatchment DA1_Post: DA-1

240.48 cfs @ 12.67 hrs, Volume= 38.574 af, Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description
0.580 35 Brush, Fair, HSG A
0.450 70 Brush, Fair, HSG C
0.460 77 Brush, Fair, HSG D
0.960 81  Urban industrial, 72% imp, HSG A
1.110 88 Urban industrial, 72% imp, HSG B
0.240 93  Urban industrial, 72% imp, HSG D
2.240 49 Pasture/grassland/range, Fair, HSG A
0.660 69 Pasture/grassland/range, Fair, HSG B
5.730 79 Pasture/grassland/range, Fair, HSG C
1.220 84 Pasture/grassland/range, Fair, HSG D
* 0.170 98 Wetland
* 0.030 98 Wetland
* 2.060 98 Wetland
30.430 36 Woods, Fair, HSG A
27.020 60 Woods, Fair, HSG B
40.240 73 Woods, Fair, HSG C
38.240 79 Woods, Fair, HSG D
151.840 65 Weighted Average
147.917 97.42% Pervious Area
3.923 2.58% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.6 100 0.0581 0.1 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
249 1,800 0.0581 1.21 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
8.0 3,970 0.0200 8.31 199.43 Parabolic Channel,

W=18.00' D=2.00" Area=24.0 sf Perim=18.6' n= 0.030

47.5 5,870

Total
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Summary for Subcatchment DA3_Post: DA-3

6.10"

= 0.498 af, Depth

6.68 cfs @ 12.07 hrs, Volume

Runoff

0.00-48.00 hrs, dt=0.01 hrs

SCS, Weighted-CN, Time Span

Runoff by SCS TR-20 method, UH

6.93"

Type Il 24-hr 100-yr (Hampden) Rainfall

CN  Description

Area (ac)

72.00% Impervious Area

93 Urban industrial, 72% imp, HSG D
28.00% Pervious Area

0.980
0.274
0.706

(cfs)
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Slope Velocity Capacity Description
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Summary for Subcatchment DA5a_Post: DA-5a

Runoff = 4422 cfs @ 12.26 hrs, Volume= 4.565 af, Depth= 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description

0.060 81  Urban industrial, 72% imp, HSG A
0.190 88 Urban industrial, 72% imp, HSG B
0.320 91  Urban industrial, 72% imp, HSG C
0.240 49 Pasture/grassland/range, Fair, HSG A
0.250 69 Pasture/grassland/range, Fair, HSG B
0.310 79 Pasture/grassland/range, Fair, HSG C
0.270 36 Woods, Fair, HSG A
2.340 60 Woods, Fair, HSG B

10.970 73 Woods, Fair, HSG C

14.950 71 Weighted Average

14.540 97.25% Pervious Area
0.410 2.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.6 100 0.1040 0.14 Sheet Flow, Sheet-Woods
Woods: Light underbrush n=0.400 P2=2.94"
6.9 665 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland Kv= 5.0 fps
0.5 125 0.0800 4.24 Shallow Concentrated Flow, SCF-Grassed swale

Grassed Waterway Kv= 15.0 fps

19.0 890 Total

Subcatchment DA5a_Post: DA-5a
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Summary for Pond 1P_Post: Pond 1P

Inflow Area = 7.500 ac, 16.69% Impervious, Inflow Depth = 5.07" for 100-yr (Hampden) event
Inflow = 4212 cfs @ 12.10 hrs, Volume= 3.171 af

Outflow = 18.55 cfs @ 12.31 hrs, Volume= 2.853 af, Atten=56%, Lag= 12.5 min
Primary = 18.55 cfs @ 12.31 hrs, Volume= 2.853 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=193.41'@ 12.31 hrs Surf.Area= 12,784 sf Storage= 43,002 cf

Plug-Flow detention time= 106.8 min calculated for 2.853 af (90% of inflow)
Center-of-Mass det. time=58.1 min ( 857.2 - 799.1 )

Volume Invert Avail.Storage Storage Description
#1 186.00' 51,062 cf Custom Stage Data (Prismaticlisted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
186.00 0 0 0
188.00 3,866 3,866 3,866
189.00 5,039 4,453 8,319
190.00 6,026 5,533 13,851
191.00 7,099 6,563 20,414
192.00 8,299 7,699 28,113
194.00 14,650 22,949 51,062
Device Routing Invert Outlet Devices
#1  Primary 190.00' 24.0" Round 24" CPP

L=121.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 190.00'/ 184.25" S=0.0475'" Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=18.55 cfs @ 12.31 hrs HW=193.41" (Free Discharge)
1=24" CPP (Inlet Controls 18.55 cfs @ 5.90 fps)
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Pond 1P_Post: Pond 1P
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Summary for Pond S1_Post: DA-1 Stor

Inflow Area = 175.270 ac, 3.59% Impervious, Inflow Depth = 3.18" for 100-yr (Hampden) event
Inflow = 276.86 cfs @ 12.62 hrs, Volume= 46.491 af

Outflow = 22551 cfs@ 12.90 hrs, Volume= 46.491 af, Atten=19%, Lag=17.2 min
Primary = 22551 cfs@ 12.90 hrs, Volume= 46.491 af

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

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=191.63'@ 12.90 hrs Surf.Area= 32,900 sf Storage= 144,053 cf

Plug-Flow detention time=4.5 min calculated for 46.481 af (100% of inflow)
Center-of-Mass det. time=4.5 min ( 878.9 - 874.4)

Volume Invert Avail.Storage Storage Description
#1 180.00' 236,888 cf Custom Stage Data (Conic)listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

180.00 512 0 0 512
181.00 1,306 879 879 1,313
182.00 2,393 1,822 2,701 2,410
183.00 4,058 3,189 5,890 4,087
184.00 5,691 4,852 10,741 5,739
185.00 8,000 6,813 17,554 8,066
186.00 10,421 9,184 26,738 10,511
188.00 16,620 26,801 53,539 16,764
190.00 26,218 42,475 96,014 26,417
192.00 34,530 60,558 156,572 34,820
194.00 46,063 80,317 236,888 46,440

Device Routing Invert Outlet Devices
#1  Primary 180.00" 60.0" Round 60" CMP

L=133.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 180.00'/ 173.00" S=0.0526"'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 19.63 sf
#2  Secondary 195.00' Road overflow, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.00 2.00 3.00
Width (feet) 38.32 93.77 128.55 162.52

Primary OutFlow Max=225.50 cfs @ 12.90 hrs HW=191.63' (Free Discharge)
t _1=60" cmP (Inlet Controls 225.50 cfs @ 11.48 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=180.00" (Free Discharge)
£ 2=Road overflow ( Controls 0.00 cfs)



=6.93"

Type Il 24-hr 100-yr (Hampden) Rainfall

ydrology

ASMG 221383 H
Prepared by ITS

Printed 5/4/2022

Page 37

HydroCAD® 10.10-5a s/n 09112 © 2020 HydroCAD Software Solutions LLC

: DA-1 Stor

Pond S1_Post

Hydrograph

)
©
2270
) =
BSES
£oadw
L
o
| | - | | | | | | | | | |
\4\\,\\C\34\d\\4\\_\\J\\T\J\\_\\J\\ﬁ\\,\\
| | ) | | | | | | | | | |
\\,\L\\md\\B\, e e S ek Rl A
| | 0 | L | | | | | | | | |
| | o | | | | | | | | |
\F\\,\17\\9P1%\\L\\r\L\\F\L\\,’\L\\F\L\\
| | 2 ) | | | | | | | | | |
| | e = ~ | | | | | | | |
. I 4A_\\J\\7\1\\7\\,\\7\\4\\7\\,\\
| | 5 ,L——v,4 | | | | | | | | |
| | 7 ,V, | | | | | | | | | |
\\,\\,\\\1\\,\e\,1\\,\\,\\J\\,\\J\\,\\J\\,\\J\\
| | | | | | | | | | | | |
\\,\L\\:\\r\f:, I S N S SR SN P R S
| | E, QO I I I I i | | |
| | | | | | | | | | | | |
\+\\,\\%\,k;\g\L\\T\L\\T\L\\T\L\\T\L\\
| | r ,a, a | | | | | | | | |
| | | | r | | | | | | | | |
T \\,\eA\ y -1 - -rQr- - -t - 0=
| | | P,m | | | | | | | | |
| | | | | | | | | | | |
w h i | | | |
| | | | | |
4 L | | L |
| | | | | |
| | | | | |
=+ = 1 = i 1
| | | | | |
| | | | | |
I | | T |
| | | | |
| | | | |
| | | | |
| | | | |
- - = ]
| | | | |
| | | | |
In 1 l I
| | | |
| | | |
| | | |
|
|
|
.
|
|
-
| |
| |
| | | | | | | | | |
| | | | | | | | | |
4 4 4 4 4 4 4 4 4 4
—_——
o o o o o o o o o o o
o o] © < N o [<e] (%) < N o
o N N N N N -~ -~ - -~ -~
(sj2) mojd4

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

12 14 16

10

Time (hours)

: DA-1 Stor

Pond S1_Post

Stage-Area-Storage

[T
S 8
L
5s
[N
I
o
o [ [ R e R |
4 N T T T T T T T T T
%. [ [ R e R |
[ [ R e R |
[ [ R e R |
[ [ R e R |
| [ [ R e R |
8 [ [ R e R |
oS4 - - e
o [ [ R e R | 8
DR i il [t e et e et et et It e Bt I B =Y
[ [ R e R | o
[ [ R e R | N
[ [ R e R |
=3 | | | | | | | | | | | | |
I~ B R W T T A N TR Y N P
O o [ e e e e e T
™ | [ N R [ R e R |
[ N R [ R e R |
[ N R [ R e R |
[ N R [ R e R |
o 1 [ N R [ R e R |
=9 [ [ R e e | o
JW!\?\T\T\T It et et el et el e A i (=1
R i B e et e et e A A =
- [ N B [ T e T R N o)
s
s [ N B [ T e T R N
“ [ N B [ T e T R N —_
AO. [ N B [ T e T R N °
TS [ N B [ T e T R N Q
MWux\T\T\T\T\T\ et el el el Sl il Bl Bl iy S
Q| [ N T [ T e T R N -
= [ N B [ T e T R N >
= [ N B [ T e T R N X
i} [ N B L T O T N R Py
m | [ N T [ T e T B B =2}
.P.m [ N B [ T e T B B of
5S4 ---b-b--L-Lob [ —— ]
TS e St et it il it lil it bty P 2]
39
3 [ A N I [ R R N I R S
e [ A N I [ R R N I R -
t R IR
a3 [ A N I [ R R N I R
P T R R e A [ A S T R
o COrTr T T T | [
— | [ A N I | [ N R
[ A N I [ N R
[ A N I [ N R
[ A N I [ N R
1 [ A N I [ N R
3 [ N T R B 188
O,IHHWH_HH_HHWH,HH,HH,HHHHHH, | | ,HH,H.Daloy
W. [ R e N N el
[ R e N N [N
[ R e N N [ A -
[ R e N N [
J [ R e N N [
S [ R e N N [ m.
= B R e el el el e el e A e T\Tw.
TS T T L O R R N [
1 T T L O R R N O
[ T O A N A R R A . |
T A O O A N N |
T T e O N e R N |
T T e O R e R N Lo
O e T TR ©
O N~ © WO T OMOHAN— O D ON O© OIS O N - O
O OO OO D O O WO O DO O O D

- - - - Y - &Y Y - - - - - - - - = —

(193)) uonenslz



6.93"

Page 38

Printed 5/4/2022

Type Il 24-hr 100-yr (Hampden) Rainfall
Summary for Link POA_Post: Point of Analysis

ydrology

Prepare_d by ITS

HydroCAD® 10.10-5a s/n 09112 © 2020 HydroCAD Software Solutions LLC

ASMG_221383_H

48

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (hours)

10 12 14 16

——
C
o
>
(0] WW
—~
c SE
% m =N
S I
E <
© . @ —_—————m—m———m—mm
RPN
o wu RSSO O v S S S S B S 3
> 4 b
o 4\T;\ﬁO\ﬂJ\A\TJ\T;\ﬁ\,\ﬂiwaiw4l\4\74\7\,\|
o o [ L T T e e e
— o~ P @
o \,\,\\,\,\8\\\\\\\\\\\\,\\\\\, | s
= [ | | |
[e) 1l Q
s g IR (7] i ” -t
.3 w | . |
o <C - — e | | o
~— [7)] [ | I I I
n.\v.ft.li w: L\TL\T% | -4
© o © R ”e ” ” ”
T == 7)) c i | I
hww |m A [ ,A | | |
£ge < < | < n
A¥Y 9 o Lot i
O ” ” ”
2 Il = 4
o ...nlu. .m oo | [ =
[ I | |
= c
E,, s 2 | £ N ]
O O |m o < o | | |
- o | | |
% E E o 7] W4 [l | -
2353 =) o) W..., [ | |
e Ne) 8 o 0\,\,\\,\\\\\\\\\\\\\\\,\\\\L \\\\\\\\\\\\\ -
£>> 3 | 5 ” ”
Q -~ - o Y L e A A S B -
ggg 8 § = o
= o | -
Xoo 1 & ” !
o9% <o X | s
O NN m [ | |
N T D u | | [
) " [ |
%@@ = : ,
n 0 Ham |
Y Y |
Scoo = |
|
2o 5
ww = !
N £ ,
AN N M |
|
2
I 2 ,
I = !
© 5 ] I
= o PN A A
T:5 & L CS88RBBIBRILC
00 E E
= &= =
£ o



POST-DEVELOPMENT

D

Sub Area 100 MP-Pocket Wetland

Culvert #2

Reach Routing Diagram for ASMG_221383_BMP
Prepared by ITS, Printed 5/2/2022
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

3.666 85 Gravel roads, HSG B (1S, 100)

0.304 79 Woods, Fair, HSG D (100)
3.969 85 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Culvert #2 Runoff Area=2.500 ac 0.00% Impervious Runoff Depth=1.54"
Tc=5.0 min CN=85 Runoff=4.67 cfs 0.320 af

Subcatchment100: Sub Area100 Runoff Area=64,010 sf 0.00% Impervious Runoff Depth=1.47"
Flow Length=859" Tc=5.0 min CN=84 Runoff=2.62 cfs 0.180 af

Pond 1P: BMP-PocketWetland Peak Elev=187.06' Storage=15,785 cf Inflow=7.29 cfs 0.500 af
Outflow=0.38 cfs 0.145 af

Total Runoff Area = 3.969 ac Runoff Volume = 0.500 af Average Runoff Depth = 1.51"
100.00% Pervious = 3.969 ac  0.00% Impervious = 0.000 ac
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0.00-48.00 hrs, dt=0.01 hrs

Type Il 24-hr 2-yr (Hampden) Rainfall
0.320 af, Depth= 1.54"

2.94"
(cfs)
Direct Entry,
Hydrograph

Subcatchment 1S: Culvert #2

SCS, Weighted-CN, Time Span

(ft/sec)

Summary for Subcatchment 1S: Culvert #2

100.00% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

4.67 cfs @ 12.08 hrs, Volume

85 Gravel roads, HSG B

CN  Description

(feet)

2.500
2.500

Prepared by ITS
Tc Length

Area (ac)
(min)
5.0

HydroCAD® 10.00-19 s/n 08362 © 2016 HydroCAD Software Solutions LLC

ASMG_221383_BMP
Runoff by SCS TR-20 method, UH
Type Il 24-hr 2-yr (Hampden) Rainfall

Runoff
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Summary for Subcatchment 100: Sub Area 100

Runoff = 2.62cfs @ 12.08 hrs, Volume= 0.180 af, Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-yr (Hampden) Rainfall=2.94"

Area (sf) CN Description

50,785 85 Gravel roads, HSG B
13,225 79 Woods, Fair, HSG D

64,010 84 Weighted Average

64,010 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.9 100 0.0500 1.90 Sheet Flow, Sheet-Gravel
Smooth surfaces n=0.011 P2=2.94"

2.6 720 0.0800 4.55 Shallow Concentrated Flow, SCF-Gravel
Unpaved Kv= 16.1fps

0.0 39 0.0500 13.29 23.49 Pipe Channel, Pipe
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Corrugated PE, smooth interior

3.5 859 Total, Increased to minimum Tc = 5.0 min

Subcatchment 100: Sub Area 100

Hydrograph
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Summary for Pond 1P: BMP-Pocket Wetland

Stage-area for elev 186 assumed based on culvert inverts.
Stage-area for e;ev 188-192 from civil survey.
Stage-area for elev 194 from KLF surface.

Inflow Area = 3.969 ac, 0.00% Impervious, Inflow Depth = 1.51" for 2-yr (Hampden) event
Inflow = 7.29 cfs @ 12.08 hrs, Volume= 0.500 af

Outflow = 0.38 cfs @ 14.78 hrs, Volume= 0.145 af, Atten=95%, Lag= 162.0 min
Primary = 0.38 cfs @ 14.78 hrs, Volume= 0.145 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=187.06' @ 14.78 hrs Surf.Area= 5,406 sf Storage= 15,785 cf

Plug-Flow detention time= 384.3 min calculated for 0.145 af (29% of inflow)
Center-of-Mass det. time=252.1 min ( 1,082.4 - 830.3)

Volume Invert Avail.Storage Storage Description

#1 182.00' 21,138 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

182.00 319 0 0

183.00 155 237 237

184.00 3,552 1,854 2,091

186.00 4,756 8,308 10,399

188.00 5,983 10,739 21,138
Device Routing Invert Outlet Devices

#1  Primary 187.00' 10.0' long x 4.0' 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) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

Primary OutFlow Max=0.35 cfs @ 14.78 hrs HW=187.06" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 0.35 cfs @ 0.58 fps)
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Culvert #2 Runoff Area=2.500 ac 0.00% Impervious Runoff Depth=2.89"
Tc=5.0 min CN=85 Runoff=8.73 cfs 0.602 af

Subcatchment100: Sub Area100 Runoff Area=64,010 sf 0.00% Impervious Runoff Depth=2.80"
Flow Length=859" Tc=5.0 min CN=84 Runoff=4.98 cfs 0.343 af

Pond 1P: BMP-PocketWetland Peak Elev=187.38"' Storage=17,567 cf Inflow=13.71 cfs 0.945 af
Outflow=6.02 cfs 0.590 af

Total Runoff Area = 3.969 ac Runoff Volume = 0.945 af Average Runoff Depth = 2.86"
100.00% Pervious = 3.969 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Culvert #2

2.89"

= 0.602 af, Depth

8.73 cfs @ 12.07 hrs, Volume

Runoff

= 0.00-48.00 hrs, dt= 0.01 hrs

4.48"

SCS, Weighted-CN, Time Span

Type Il 24-hr 10-yr (Hampden) Rainfall

Runoff by SCS TR-20 method, UH

CN  Description

Area (ac)

85 Gravel roads, HSG B

2.500

100.00% Pervious Area

2.500

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(ft/ft)

Tc Length
(feet)

(min)

Direct Entry,

5.0

Subcatchment 1S: Culvert #2

Hydrograph
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ASMG 221383 BMP Type lll 24-hr 10-yr (Hampden) Rainfall=4.48"
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Summary for Subcatchment 100: Sub Area 100

Runoff = 498 cfs @ 12.07 hrs, Volume= 0.343 af, Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (sf) CN Description

50,785 85 Gravel roads, HSG B
13,225 79 Woods, Fair, HSG D

64,010 84 Weighted Average

64,010 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.9 100 0.0500 1.90 Sheet Flow, Sheet-Gravel
Smooth surfaces n=0.011 P2=2.94"

2.6 720 0.0800 4.55 Shallow Concentrated Flow, SCF-Gravel
Unpaved Kv= 16.1fps

0.0 39 0.0500 13.29 23.49 Pipe Channel, Pipe
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Corrugated PE, smooth interior

3.5 859 Total, Increased to minimum Tc = 5.0 min

Subcatchment 100: Sub Area 100

Hydrograph
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Summary for Pond 1P: BMP-Pocket Wetland

Stage-area for elev 186 assumed based on culvert inverts.
Stage-area for e;ev 188-192 from civil survey.
Stage-area for elev 194 from KLF surface.

Inflow Area = 3.969 ac, 0.00% Impervious, Inflow Depth = 2.86" for 10-yr (Hampden) event
Inflow = 13.71 cfs @ 12.07 hrs, Volume= 0.945 af

Outflow = 6.02 cfs @ 12.25 hrs, Volume= 0.590 af, Atten=56%, Lag= 10.8 min
Primary = 6.02cfs @ 12.25 hrs, Volume= 0.590 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=187.38' @ 12.25 hrs Surf.Area= 5,605 sf Storage= 17,567 cf

Plug-Flow detention time= 189.1 min calculated for 0.590 af (62% of inflow)
Center-of-Mass det. time= 85.9 min ( 898.0 - 812.1)

Volume Invert Avail.Storage Storage Description

#1 182.00' 21,138 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

182.00 319 0 0

183.00 155 237 237

184.00 3,552 1,854 2,091

186.00 4,756 8,308 10,399

188.00 5,983 10,739 21,138
Device Routing Invert Outlet Devices

#1  Primary 187.00' 10.0' long x 4.0' 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) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

Primary OutFlow Max=6.00 cfs @ 12.25 hrs HW=187.38" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 6.00 cfs @ 1.57 fps)
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Hydrograph

Pond 1P: BMP-Pocket Wetland
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ASMG 221383 BMP Type Il 24-hr 100-yr (Hampden) Rainfall=6.93"

Prepared by ITS Printed 5/2/2022
HydroCAD® 10.00-19 s/n 08362 © 2016 HydroCAD Software Solutions LLC Page 13

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Culvert #2 Runoff Area=2.500 ac 0.00% Impervious Runoff Depth=5.19"
Tc=5.0 min CN=85 Runoff=15.32 cfs 1.080 af

Subcatchment100: Sub Area100 Runoff Area=64,010 sf 0.00% Impervious Runoff Depth=5.07"
Flow Length=859" Tc=5.0 min CN=84 Runoff=8.85 cfs 0.621 af

Pond 1P: BMP-PocketWetland Peak Elev=187.87"' Storage=20,344 cf Inflow=24.18 cfs 1.702 af
Outflow=21.60 cfs 1.347 af

Total Runoff Area = 3.969 ac Runoff Volume = 1.702 af Average Runoff Depth = 5.14"
100.00% Pervious = 3.969 ac  0.00% Impervious = 0.000 ac
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5.19"

0.00-48.00 hrs, dt=0.01 hrs

Type Il 24-hr 100-yr (Hampden) Rainfall
1.080 af, Depth

6.93"
(cfs)

Direct Entry,
Hydrograph

Subcatchment 1S: Culvert #2

SCS, Weighted-CN, Time Span

(ft/sec)

Summary for Subcatchment 1S: Culvert #2

100.00% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

15.32 cfs @ 12.07 hrs, Volume
85 Gravel roads, HSG B

CN  Description

(feet)

Prepare_d by ITS
2.500

2.500
Tc Length

Area (ac)
(min)
5.0
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Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-yr (Hampden) Rainfall
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ASMG 221383 BMP Type Il 24-hr 100-yr (Hampden) Rainfall=6.93"
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Summary for Subcatchment 100: Sub Area 100

Runoff = 8.85cfs @ 12.07 hrs, Volume= 0.621 af, Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-yr (Hampden) Rainfall=6.93"

Area (sf) CN Description

50,785 85 Gravel roads, HSG B
13,225 79 Woods, Fair, HSG D

64,010 84 Weighted Average

64,010 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.9 100 0.0500 1.90 Sheet Flow, Sheet-Gravel
Smooth surfaces n=0.011 P2=2.94"

2.6 720 0.0800 4.55 Shallow Concentrated Flow, SCF-Gravel
Unpaved Kv= 16.1fps

0.0 39 0.0500 13.29 23.49 Pipe Channel, Pipe
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Corrugated PE, smooth interior

3.5 859 Total, Increased to minimum Tc = 5.0 min

Subcatchment 100: Sub Area 100

Hydrograph
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ASMG 221383 BMP Type Il 24-hr 100-yr (Hampden) Rainfall=6.93"

Prepared by ITS Printed 5/2/2022
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Summary for Pond 1P: BMP-Pocket Wetland

Stage-area for elev 186 assumed based on culvert inverts.
Stage-area for e;ev 188-192 from civil survey.
Stage-area for elev 194 from KLF surface.

Inflow Area = 3.969 ac, 0.00% Impervious, Inflow Depth = 5.14" for 100-yr (Hampden) event
Inflow = 2418 cfs @ 12.07 hrs, Volume= 1.702 af

Outflow = 2160 cfs@ 12.11 hrs, Volume= 1.347 af, Atten=11%, Lag= 2.3 min
Primary = 2160 cfs @ 12.11 hrs, Volume= 1.347 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=187.87"@ 12.11 hrs Surf.Area= 5,901 sf Storage= 20,344 cf

Plug-Flow detention time= 129.7 min calculated for 1.347 af (79% of inflow)
Center-of-Mass det. time=52.3 min ( 847.8 - 795.5)

Volume Invert Avail.Storage Storage Description

#1 182.00' 21,138 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

182.00 319 0 0

183.00 155 237 237

184.00 3,552 1,854 2,091

186.00 4,756 8,308 10,399

188.00 5,983 10,739 21,138
Device Routing Invert Outlet Devices

#1  Primary 187.00' 10.0' long x 4.0' 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) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32

Primary OutFlow Max=21.59 cfs @ 12.11 hrs HW=187.87" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 21.59 cfs @ 2.49 fps)
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Pond 1P: BMP-Pocket Wetland

Hydrograph
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: DA-TST#1 Runoff Area=0.280 ac 0.00% Impervious Runoff Depth=2.36"
Tc=5.0 min CN=79 Runoff=0.80 cfs 0.055 af

Subcatchment2S: DA-TST#2 Runoff Area=1.260 ac 0.00% Impervious Runoff Depth=2.36"
Tc=5.0 min CN=79 Runoff=3.61 cfs 0.248 af

Subcatchment3S: DA-TST#3 Runoff Area=1.580 ac 0.00% Impervious Runoff Depth=2.36"
Tc=5.0 min CN=79 Runoff=4.53 cfs 0.311 af

Subcatchment4S: DA-TST#4 Runoff Area=1.740 ac 0.00% Impervious Runoff Depth=2.36"
Tc=5.0 min CN=79 Runoff=4.99 cfs 0.342 af

Subcatchment5S: DA-TST#5 Runoff Area=2.380 ac 0.00% Impervious Runoff Depth=2.36"
Tc=5.0 min CN=79 Runoff=6.83 cfs 0.468 af

Pond 1P: Temp Sed Trap #1 Peak Elev=177.10" Storage=1,016 cf Inflow=0.80 cfs 0.055 af
Outflow=0.32 cfs 0.033 af

Pond 2P: Temp Sed Trap #2 Peak Elev=170.92"' Storage=3,259 cf Inflow=3.61 cfs 0.248 af
Outflow=2.73 cfs 0.186 af

Pond 3P: Temp Sed Trap #3 Peak Elev=186.28" Storage=13,534 cf Inflow=4.53 cfs 0.311 af
Outflow=0.00 cfs 0.000 af

Pond 4P: Temp Sed Trap #4 Peak Elev=234.78" Storage=4,266 cf Inflow=4.99 cfs 0.342 af
Outflow=4.01 cfs 0.264 af

Pond 5P: Temp Sed Trap #5 Peak Elev=244.63' Storage=5,912 cf Inflow=6.83 cfs 0.468 af
Outflow=5.34 cfs 0.360 af

Total Runoff Area = 7.240 ac Runoff Volume = 1.424 af Average Runoff Depth = 2.36"
100.00% Pervious =7.240 ac  0.00% Impervious = 0.000 ac



ASMG_221383_Eros-Sed Control Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Prepared by ITS Printed 5/4/2022
HydroCAD® 10.00-19 s/n 08362 © 2016 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 1S: DA-TST#1

Runoff = 0.80 cfs @ 12.08 hrs, Volume= 0.055 af, Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description
0.280 79 Woods, Fair, HSG D

0.280 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: DA-TST#1

Hydrograph
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2.36"

0.00-48.00 hrs, dt=0.01 hrs

Type Ill 24-hr 10-yr (Hampden) Rainfall
0.248 af, Depth

Direct Entry,

4.48"
(cfs)

Subcatchment 2S: DA-TST#2

SCS, Weighted-CN, Time Span

(ft/sec)

Summary for Subcatchment 2S: DA-TST#2

100.00% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

3.61cfs@ 12.08 hrs, Volume

79 Woods, Fair, HSG D

CN  Description

(feet)

1.260
1.260

Prepared by ITS
Tc Length

Area (ac)
(min)
5.0
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ASMG_221383_Eros-Sed Control
Type lll 24-hr 10-yr (Hampden) Rainfall

Runoff by SCS TR-20 method, UH
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2.36"

0.00-48.00 hrs, dt=0.01 hrs

Type Ill 24-hr 10-yr (Hampden) Rainfall
0.311 af, Depth

4.48"
(cfs)
Direct Entry,
Hydrograph

Subcatchment 3S: DA-TST#3

SCS, Weighted-CN, Time Span

Summary for Subcatchment 3S: DA-TST#3

(ft/sec)

100.00% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

453 cfs@ 12.08 hrs, Volume

79 Woods, Fair, HSG D

CN  Description

1.580
1.580
(feet)

Prepare_d by ITS
Tc Length

Area (ac)
(min)
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ASMG_221383_Eros-Sed Control
Type lll 24-hr 10-yr (Hampden) Rainfall

Runoff by SCS TR-20 method, UH

Runoff
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2.36"

0.00-48.00 hrs, dt=0.01 hrs

Type Ill 24-hr 10-yr (Hampden) Rainfall
0.342 af, Depth

4.48"
(cfs)
Direct Entry,
Hydrograph

Subcatchment 4S: DA-TST#4

SCS, Weighted-CN, Time Span

(ft/sec)

Summary for Subcatchment 4S: DA-TST#4

100.00% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

499 cfs @ 12.08 hrs, Volume

79 Woods, Fair, HSG D

CN  Description

(feet)

1.740
1.740

Prepared by ITS
Tc Length

Area (ac)
(min)
5.0
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ASMG_221383_Eros-Sed Control
Type lll 24-hr 10-yr (Hampden) Rainfall

Runoff by SCS TR-20 method, UH

Runoff
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2.36"

0.00-48.00 hrs, dt=0.01 hrs

Type Ill 24-hr 10-yr (Hampden) Rainfall
0.468 af, Depth

Direct Entry,

4.48"
(cfs)
Hydrograph

Subcatchment 5S: DA-TST#5

SCS, Weighted-CN, Time Span

(ft/sec)

Summary for Subcatchment 5S: DA-TST#5

100.00% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

6.83 cfs @ 12.08 hrs, Volume

79 Woods, Fair, HSG D

CN  Description

(feet)

2.380
2.380

Prepared by ITS
Tc Length

Area (ac)
(min)
5.0
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ASMG_221383_Eros-Sed Control
Type lll 24-hr 10-yr (Hampden) Rainfall

Runoff by SCS TR-20 method, UH

Runoff
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Summary for Pond 1P: Temp Sed Trap #1

Stage-area for elev 186 assumed based on culvert inverts.
Stage-area for e;ev 188-192 from civil survey.
Stage-area for elev 194 from KLF surface.

Inflow Area = 0.280 ac, 0.00% Impervious, Inflow Depth = 2.36" for 10-yr (Hampden) event
Inflow = 0.80 cfs @ 12.08 hrs, Volume= 0.055 af

Outflow = 0.32cfs @ 12.32 hrs, Volume= 0.033 af, Atten=61%, Lag= 14.5 min
Primary = 0.32cfs @ 12.32 hrs, Volume= 0.033 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=177.10'@ 12.32 hrs Surf.Area= 673 sf Storage= 1,016 cf

Plug-Flow detention time= 196.2 min calculated for 0.033 af (61% of inflow)
Center-of-Mass det. time=87.3 min ( 915.8 - 828.5)

Volume Invert Avail.Storage Storage Description

#1 175.00' 1,703 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

175.00 309 0 0

176.00 467 388 388

177.00 651 559 947

178.00 861 756 1,703
Device Routing Invert Outlet Devices

#1  Primary 177.00' 4.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.31 cfs @ 12.32 hrs HW=177.10" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 0.31 cfs @ 0.76 fps)
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Summary for Pond 2P: Temp Sed Trap #2

Stage-area for elev 186 assumed based on culvert inverts.
Stage-area for e;ev 188-192 from civil survey.
Stage-area for elev 194 from KLF surface.

Inflow Area = 1.260 ac, 0.00% Impervious, Inflow Depth = 2.36" for 10-yr (Hampden) event
Inflow = 3.61cfs@ 12.08 hrs, Volume= 0.248 af

Outflow = 273 cfs @ 12.14 hrs, Volume= 0.186 af, Atten=24%, Lag= 3.9 min
Primary = 273 cfs@ 12.14 hrs, Volume= 0.186 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=170.92' @ 12.14 hrs Surf.Area= 1,428 sf Storage= 3,259 cf

Plug-Flow detention time= 141.0 min calculated for 0.186 af (75% of inflow)
Center-of-Mass det. time=52.5 min ( 880.9 - 828.5)

Volume Invert Avail.Storage Storage Description

#1 167.00' 4,127 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

167.00 313 0 0

168.00 548 431 431

169.00 820 684 1,115

170.00 1,125 973 2,087

170.50 1,287 603 2,690

171.00 1,455 686 3,376

171.50 1,550 751 4,127
Device Routing Invert Outlet Devices

#1  Primary 170.50' 4.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=2.73 cfs @ 12.14 hrs HW=170.92" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 2.73 cfs @ 1.63 fps)
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Summary for Pond 3P: Temp Sed Trap #3

Stage-area for elev 186 assumed based on culvert inverts.
Stage-area for e;ev 188-192 from civil survey.
Stage-area for elev 194 from KLF surface.

Inflow Area = 1.580 ac, 0.00% Impervious, Inflow Depth = 2.36" for 10-yr (Hampden) event
Inflow = 453 cfs@ 12.08 hrs, Volume= 0.311 af

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

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 186.28' @ 24.29 hrs Surf.Area= 4,921 sf Storage= 13,534 cf

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

Volume Invert Avail.Storage Storage Description

#1 182.00' 22,896 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

182.00 319 0 0

184.00 3,552 3,871 3,871

186.00 4,756 8,308 12,179

187.00 5,347 5,052 17,231

188.00 5,983 5,665 22,896
Device Routing Invert Outlet Devices

#1  Primary 187.00' 4.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=182.00" (Free Discharge)
1=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Summary for Pond 4P: Temp Sed Trap #4

Stage-area for elev 186 assumed based on culvert inverts.
Stage-area for e;ev 188-192 from civil survey.
Stage-area for elev 194 from KLF surface.

Inflow Area = 1.740 ac, 0.00% Impervious, Inflow Depth = 2.36" for 10-yr (Hampden) event
Inflow = 499 cfs @ 12.08 hrs, Volume= 0.342 af

Outflow = 4.01cfs@ 12.13 hrs, Volume= 0.264 af, Atten=20%, Lag= 3.4 min
Primary = 401cfs@ 12.13 hrs, Volume= 0.264 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=234.78' @ 12.13 hrs Surf.Area= 1,701 sf Storage= 4,266 cf

Plug-Flow detention time= 133.3 min calculated for 0.264 af (77% of inflow)
Center-of-Mass det. time=49.0 min ( 877.4 - 828.5)

Volume Invert Avail.Storage Storage Description

#1 230.00' 5,094 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

230.00 184 0 0

231.00 440 312 312

232.00 732 586 898

233.00 1,054 893 1,791

234.00 1,409 1,232 3,023

234.25 1,598 376 3,398

235.25 1,794 1,696 5,094
Device Routing Invert Outlet Devices

#1  Primary 234.25'" 4.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=4.00 cfs @ 12.13 hrs HW=234.78" (Free Discharge)
1=Broad-Crested Rectangular Weir(Weir Controls 4.00 cfs @ 1.90 fps)
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Summary for Pond 5P: Temp Sed Trap #5

Stage-area for elev 186 assumed based on culvert inverts.
Stage-area for e;ev 188-192 from civil survey.
Stage-area for elev 194 from KLF surface.

Inflow Area = 2.380 ac, 0.00% Impervious, Inflow Depth = 2.36" for 10-yr (Hampden) event
Inflow = 6.83 cfs @ 12.08 hrs, Volume= 0.468 af

Outflow = 534 cfs @ 12.14 hrs, Volume= 0.360 af, Atten=22%, Lag= 3.6 min
Primary = 5.34cfs @ 12.14 hrs, Volume= 0.360 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=244.63'@ 12.14 hrs Surf.Area= 2,033 sf Storage= 5,912 cf

Plug-Flow detention time= 134.8 min calculated for 0.360 af (77% of inflow)
Center-of-Mass det. time=49.9 min ( 878.4 - 828.5)

Volume Invert Avail.Storage Storage Description

#1 240.00' 6,697 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

240.00 655 0 0

241.00 868 762 762

242.00 1,106 987 1,749

243.00 1,497 1,302 3,050

244.00 1,817 1,657 4,707

245.00 2,162 1,990 6,697
Device Routing Invert Outlet Devices

#1  Primary 244.00' 4.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=5.33 cfs @ 12.14 hrs HW=244.63" (Free Discharge)
t_1=Broad-Crested Rectangular Weir(Weir Controls 5.33 cfs @ 2.13 fps)
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THE CONTRACTOR MUST CONSTRUCT ALL SEDIMENT AND EROSION CONTROLS IN ACCORDANCE WITH THE
MASSACHUSETTS EROSION AND SEDIMENT CONTROL GUIDELINES FOR URBAN AND SUBURBAN AREAS,
LATEST EDITION AND IN ACCORDANCE WITH THE CONTRACT DOCUMENTS. THE CONTRACTOR MUST KEEP A
COPY OF THE CURRENT GUIDELINES ON-SITE FOR REFERENCE DURING CONSTRUCTION. ALL
SEDIMENTATION AND EROSION CONTROL MEASURES, INCLUDING THE CONSTRUCTION OF ANTI-TRACKING
PADS, MUST BE INSTALLED PRIOR TO THE START OF CLEARING AND GRUBBING AND DEMOLITION
OPERATIONS.

ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHOWN ON THE EROSION & SEDIMENT
CONTROL PLAN ARE SHOWN IN A GENERAL SIZE AND LOCATION ONLY. THE CONTRACTOR MUST BE
RESPONSIBLE FOR ENSURING THAT ALL EROSION CONTROL MEASURES ARE CONFIGURED AND
CONSTRUCTED IN A MANNER THAT WILL MINIMIZE EROSION OF SOILS AND PREVENT THE TRANSPORT OF
SEDIMENTS AND OTHER POLLUTANTS TO STORM DRAINAGE SYSTEMS AND/OR WATERCOURSES.

THE CONTRACTOR IS RESPONSIBLE FOR IMPLEMENTING THE SEDIMENT AND EROSION CONTROL PLAN.
THIS RESPONSIBILITY INCLUDES THE PROPER INSTALLATION AND MAINTENANCE OF CONTROL MEASURES,
INFORMING ALL PARTIES ENGAGED WITH CONSTRUCTION ON THE SITE OF THE REQUIREMENTS AND
OBJECTIVES OF THIS PLAN, INFORMING THE GOVERNING AUTHORITY.

THE CONTRACTOR MUST APPLY THE MINIMUM EROSION & SEDIMENT CONTROL MEASURES SHOWN ON THE
PLAN IN CONJUNCTION WITH THE CONSTRUCTION MANAGER'S CONSTRUCTION SEQUENCING, SUCH THAT
ALL ACTIVE WORK ZONES ARE PROTECTED. ADDITIONAL AND/OR ALTERNATIVE SEDIMENT AND EROSION
CONTROL MEASURES MAY BE INSTALLED DURING THE CONSTRUCTION PERIOD IF FOUND NECESSARY BY
THE CONTRACTOR, OWNER, SITE ENGINEER, MUNICIPAL OFFICIALS, OR ANY GOVERNING AGENCY. THE
CONTRACTOR MUST CONTACT THE TGP AND APPROPRIATE GOVERNING AGENCIES FOR APPROVAL IF
ALTERNATIVE CONTROLS OTHER THAN THOSE SHOWN ON THE PLANS ARE PROPOSED BY THE
CONTRACTOR.

THE CONTRACTOR MUST TAKE EXTREME CARE DURING CONSTRUCTION SO AS NOT TO DISTURB
UNPROTECTED AREAS OR SEDIMENTATION AND EROSION CONTROL MEASURES. THE CONTRACTOR MUST
INSPECT ALL SEDIMENT AND EROSION CONTROLS AS DESCRIBED IN THE CONSTRUCTION OPERATION AND
MAINTENANCE PLAN TO VERIFY THAT THE CONTROLS ARE OPERATING PROPERLY AND MAKE REPAIRS
WHERE NECESSARY.

THE CONTRACTOR MUST KEEP A SUPPLY OF EROSION CONTROL MATERIALS (STRAW BALES, SILT FENCE,
BLANKET, ETC.) ON-SITE FOR PERIODIC MAINTENANCE AND EMERGENCY REPAIRS.

PROTECT EXISTING TREES THAT ARE TO BE SAVED BY FENCING AT THE DRIP LINE OR AS DETAILED, WITH

SNOW FENCE, ORANGE SAFETY FENCE, OR EQUIVALENT FENCING. ANY LIMB TRIMMING SHOULD BE DONE
AFTER CONSULTATION WITH AN ARBORIST AND BEFORE CONSTRUCTION BEGINS IN THAT AREA; FENCING
MUST BE MAINTAINED AND REPAIRED DURING CONSTRUCTION.

ANTI-TRACKING PADS MUST BE INSTALLED PRIOR TO ANY SITE EXCAVATION, DEMOLITION, OR ANY
CONSTRUCTION ACTIVITY AND MUST BE MAINTAINED THROUGHOUT THE DURATION OF ALL CONSTRUCTION.
THE LOCATION OF THE TRACKING PADS MAY CHANGE AS VARIOUS PHASES OF CONSTRUCTION ARE
COMPLETED.

ALL CONSTRUCTION MUST BE CONTAINED WITHIN THE LIMIT OF DISTURBANCE, WHICH MUST BE MARKED
WITH SILT FENCE, SAFETY FENCE, STRAW BALES, RIBBONS, OR OTHER MEANS PRIOR TO CLEARING. LIMITS
TO BE REVIEWED AND APPROVED BY THE GOVERNING AUTHORITY PRIOR TO CLEARING. CONSTRUCTION
ACTIVITY MUST REMAIN ON THE UPHILL SIDE OF THE SEDIMENT BARRIER UNLESS WORK IS SPECIFICALLY
CALLED FOR ON THE DOWNHILL SIDE OF THE BARRIER. STAKED STRAW BALES OR SILT FENCES MUST ALSO
BE INSTALLED AT THE DOWNHILL SIDES OF BUILDING EXCAVATIONS, DEWATERING PUMP DISCHARGES, AND
MATERIAL STOCKPILES.

INSTALL TEMPORARY DIVERSION DITCHES, PLUNGE POOLS, TEMPORARY SEDIMENT TRAPS, AND
DEWATERING PITS AS NECESSARY DURING VARIOUS PHASES OF CONSTRUCTION TO CONTROL RUNOFF
UNTIL UPHILL AREAS ARE STABILIZED. LOCATION OF TEMPORARY SEDIMENT TRAPS WILL REQUIRE REVIEW
AND APPROVAL BY THE ENGINEER AND GOVERNING OFFICIAL. DEWATERING SETTLING TRAPS MUST BE
USED IF GROUND WATER IS ENCOUNTERED. NO RUNOFF MUST BE ALLOWED TO EXIT THE SITE PRIOR TO
TREATMENT FOR SEDIMENT REMOVAL.

PERIODICALLY CHECK ACCUMULATED SEDIMENT LEVELS IN SEDIMENT TRAPS DURING CONSTRUCTION AND
CLEAN ACCUMULATED SILT WHEN NECESSARY OR WHEN ONE FOOT OF SEDIMENT HAS ACCUMULATED.
CLEAN ACCUMULATED SEDIMENT FROM CATCH BASIN SUMPS AS NECESSARY. REMOVE ACCUMULATED
SEDIMENT FROM BEHIND HAY BALES AND SILT FENCE. EXCAVATED MATERIAL FROM TEMPORARY
SEDIMENT TRAPS MUST BE STOCKPILED ON UPHILL SIDE OF SILT FENCE.

NO CUT OR FILL SLOPES MUST EXCEED 2:1 EXCEPT WHERE STABILIZED BY ROCK FACED EMBANKMENTS OR
EROSION CONTROL BLANKETS, JUTE MESH, AND VEGETATION. ALL SLOPES MUST BE SEEDED AND BANKS
WILL BE STABILIZED IMMEDIATELY UPON COMPLETION OF FINAL GRADING UNTIL TURF IS ESTABLISHED.

DIRECT ALL DEWATERING PUMP DISCHARGE TO A SEDIMENT CONTROL DEVICE SUCH AS TEMPORARY PIT,
SEDIMENT TRAPS, PUMPED FILTER BAG OR EQUIVALENT SEDIMENT REMOVAL FACILITY WITHIN THE
APPROVED LIMIT OF DISTURBANCE. DISCHARGE TO STORM DRAINAGE SYSTEM OR SURFACE WATERS
FROM SEDIMENT CONTROL MUST BE CLEAR.

THE CONTRACTOR MUST MAINTAIN A CLEAN CONSTRUCTION SITE AND MUST NOT ALLOW THE
ACCUMULATION OF RUBBISH OR CONSTRUCTION DEBRIS ON THE SITE. PROPER SANITARY DEVICES MUST
BE MAINTAINED ON-SITE AT ALL TIMES. THE CONTRACTOR MUST TAKE ALL NECESSARY PRECAUTIONS TO
AVOID THE SPILLAGE OF FUEL OR OTHER POLLUTANTS ON THE CONSTRUCTION SITE AND MUST ADHERE TO
ALL APPLICABLE POLICIES AND REGULATIONS RELATED TO SPILL PREVENTION AND
RESPONSE/CONTAINMENT.

COVERED METAL WASTE CONTAINERS MUST BE PROVIDED AT THE SITE TO FACILITATE THE COLLECTION
OF REFUSE MATERIAL GENERATED FROM CONSTRUCTION ACTIVITIES. SUCH MATERIAL MUST NOT BE
BURIED OR BURNED AT THE SITE.

MINIMIZE LAND DISTURBANCES. SEED AND MULCH DISTURBED AREAS WITH TEMPORARY MIX AS SOON AS
PRACTICABLE (2 WEEK MAXIMUM UNSTABILIZED PERIOD) USING PERENNIAL RYEGRASS AT 40 LBS PER
ACRE. MULCH ALL CUT AND FILL SLOPES AND SWALES WITH LOOSE HAY AT A RATE OF 2 TONS PER ACRE.

TURF ESTABLISHMENT MUST BE PERFORMED OVER ALL DISTURBED SOIL, UNLESS THE AREA IS UNDER
ACTIVE CONSTRUCTION, IT IS COVERED IN STONE, OR SCHEDULED FOR PAVING WITHIN 30 DAYS.
TEMPORARY SEEDING OR NON-LIVING SOIL PROTECTION OF ALL EXPOSED SOILS AND SLOPES MUST BE
INITIATED WITHIN THE FIRST 7 DAYS OF SUSPENDING WORK IN AREAS TO BE LEFT LONGER THAN 30 DAYS.

MAINTAIN ALL PERMANENT AND TEMPORARY SEDIMENT CONTROL DEVICES IN EFFECTIVE CONDITION
THROUGHOUT THE CONSTRUCTION PERIOD. UPON COMPLETION OF WORK SWEEP PARKING LOTS AND
REMOVE ALL TEMPORARY SEDIMENT CONTROLS ONCE THE SITE IS FULLY STABILIZED AND APPROVAL HAS
BEEN RECEIVED FROM ENGINEER.

ALL MATERIALS GENERATED BY DEMOLITION OPERATIONS (PAVEMENT AND CURBING, PIPING, UTILITY
STRUCTURES, FENCING, LIGHT POLES/FIXTURES, MINOR STRUCTURES, ETC.) MUST BE REMOVED OFF-SITE
AND DISPOSED OF IN ACCORDANCE WITH LOCAL AND STATE REGULATIONS AT APPROVED DISPOSAL SITES.
NO DEMOLITION DEBRIS WILL BE ALLOWED TO ENTER ANY RESOURCE AREA OR TO BE STORED BEYOND
THE PROPOSED LIMITS OF WORK. ALL DEMOLITION DEBRIS MUST BE REMOVED FROM THE SITE AS SOON AS
POSSIBLE, IF NOT IMMEDIATELY. CUT AND FILL SLOPES WILL NEED TO BE STABILIZED BY VEGETATION,
RIPRAP OR EROSION CONTROL GEOTEXTILES AS SOON AS POSSIBLE TO MINIMIZE SLOPE EROSION.
TOPSOIL AND EXCAVATED MATERIAL STOCKPILE AREAS MUST BE CONTAINED BY SILT FENCE AND STRAW
BALES AND STABILIZED BY VEGETATION IF LEFT UNDISTURBED FOR MORE THAN 30 DAYS. DEWATERING
FROM TRENCHING OPERATIONS MUST BE ADDRESSED DURING CONSTRUCTION. ALL WATER FROM
DEWATERING OPERATIONS MUST BE DIRECTED TO DEWATERING PUMP SETTLING BASINS. WORK IN HIGH
GROUNDWATER AREAS MUST BE SCHEDULED, WHEN POSSIBLE, SO IT CAN BE COMPLETED IN A DRY
PERIOD AND IN THE SHORTEST TIME POSSIBLE.
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OPERATIONS AND MAINTENANCE (O&M) PLAN

System Owner: All States Material Group

Party Responsible for O&M: Following construction the system owner is responsible for the
following items listed below.

The stormwater management system has been designed to provide stormwater treatment as a
high priority so that the run-off from the site does not negatively impact the water quality of the
receiving existing drainage system. In order to maintain the efficiency of this system proper
operating and maintenance procedures must be followed. This document provides guidance for
performing that maintenance.

Table 1 - Summary of Stormwater System Operation & Maintenance Task

Pocket Wetland Maintenance

Activity Frequency
In the first three years after construction, inspect the Twice a year during both the
constructed stormwater wetlands growing and non-growing
seasons.

During inspections, record and map the following

information:
* The types and distribution of the dominant wetland plants
in the marsh

e The presence and distribution of planted wetland species

e The presence and distribution of invasive wetland species
(invasives must be removed)

* Indications that other species are replacing the planted
wetland species

« Percentage of standing water that is unvegetated
(excluding the deep water cells which are not suitable for
emergent plant growth)

* The maximum elevation and the vegetative condition in
this zone, if the design elevation of the normal pool is
being maintained for wetlands with extended zones

«  Stability of the original depth zones and the micro-
topographic features and

* Accumulation of sediment in the forebay and micropool;
and survival rate of plants (cells with dead plants must be
replanted).

l|Page



Sediment Forebay Maintenance

Activity Frequency

Sediment should be trapped and removed by Once a year.
the forebay or other type of basin before it
reaches the wetland.

Sediment forebay should be cleaned.

Deep Sump Catch Basin Maintenance

Activity Frequency
Inspect units Four times per year.
Clean units Four times per year or whenever the depth of

deposits is greater than or equal to one half
the depth from the bottom of the invert of the
lowest pipe in the basin.

2|Page
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ILLICIT DISCHARGE COMPLIANT STATEMENT

Responsibility:

The Owner is responsible for ultimate compliance with all provisions of the Massachusetts
Stormwater Management Policy, the USEPA NPDES Construction General Permit and
responsible for identifying and eliminating illicit discharge (as defined by the USEPA).

Owner Name: All States Material Group
Address: 901 River Road, Deerfield, Massachusetts, 01342
Tel. Number: Project Manager Daniel J. Hartman, PE at 413-712-0759

Engineer’s Compliance Statement:

To the best of my knowledge, the attached plans, computations and specifications meet the
requirements of Standard 10 of the Massachusetts Stormwater Handbook regarding illicit
discharges to the stormwater management system and that no detectable illicit discharges exist
on the site. All documents and attachments were prepared under my direction and qualified
personnel properly gathered and evaluated the information submitted, to the best of my
knowledge.

Included with this statement are site plans, drawn to scale, that identify the location of systems
for conveying stormwater on the site and shown that these systems do not allow the entry of
any illicit discharges into the stormwater management system.
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HY-8 Culvert Analysis Report

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 32.49 cfs
Design Flow: 110.94 cfs
Maximum Flow: 268.26 cfs



Table 1 - Summary of Culvert Flows at Crossing: EXIST CROSSING

Headwater Total Discharge 30inCMP 1 30in CMP 2 Roadway Iterations

Elevation (ft) (cfs) Discharge (cfs) | Discharge (cfs) | Discharge (cfs)
179.79 32.49 14.61 17.88 0.00 5
180.99 56.07 26.80 29.28 0.00 4
182.73 79.64 38.99 40.66 0.00 5
186.20 110.94 54.91 56.04 0.00 6
188.43 126.80 62.91 63.89 0.00 5
190.12 150.38 68.34 69.12 12.69 11
190.24 173.95 68.71 69.46 35.62 6
190.34 197.53 69.00 69.72 58.69 5
190.42 221.11 69.25 69.95 81.71 4
190.49 244.68 69.48 70.16 104.94 4
190.56 268.26 69.68 70.35 127.83 3
190.00 136.73 67.96 68.77 0.00 Overtopping




Rating Curve Plot for Crossing: EXIST CROSSING

Total Rating Curve
Crossing: EXIST CROSSING
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Table 2 - Culvert Summary Table: 30 in CMP 1

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
32.49 14.61 179.79 1.990 0.0* 1-S2n 1.025 1.288 1.025 0.628 7.708 4.222
56.07 26.80 180.99 3.193 1.306 5-S2n 1.464 1.765 1.464 0.864 8.976 5.099
79.64 38.99 182.73 4.929 3.899 5-S2n 1.928 2.106 1.928 1.059 9.597 5.735
110.94 54.91 186.20 8.397 7.860 7-M2c 2.500 2.353 2.353 1.280 11.457 6.391
126.80 62.91 188.43 10.632 10.339 7-M2c 2.500 2.257 2.257 1.381 13.490 6.670
150.38 68.34 190.12 12.323 12.169 6-FFc 2.500 2.500 2.500 1.521 13.922 7.040
173.95 68.71 190.24 12.442 12.299 6-FFc 2.500 2.500 2.500 1.651 13.997 7.367
197.53 69.00 190.34 12.537 12.401 6-FFc 2.500 2.500 2.500 1.773 14.056 7.661
221.11 69.25 190.42 12.618 12.489 6-FFc 2.500 2.500 2.500 1.887 14.107 7.929
244.68 69.48 190.49 12.694 12.570 6-FFc 2.500 2.500 2.500 1.996 14.153 8.176
268.26 69.68 190.56 12.763 12.645 6-FFc 2.500 2.500 2.500 2.100 14.196 8.404




* Full Flow Headwater elevation is below inlet invert.



Straight Culvert
Inlet Elevation (invert): 177.80 ft, Outlet Elevation (invert): 175.50 ft

Culvert Length: 66.44 ft, Culvert Slope: 0.0346




Culvert Performance Curve Plot: 30in CMP 1

Performance Curve
Cubvert: 30 in CMP 1

Inlet Control Elev Qutlet Control Elev
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Water Surface Profile Plot for Culvert: 30 in CMP 1
Crossing - EXIST CROSSING, Design Discharge - 110.9 cfs

Culvert - 30 in CMP 1, Culvert Discharge - 54.9 cfs
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Site Data- 30in CMP 1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 177.80 ft
Outlet Station: 66.40 ft
Outlet Elevation: 175.50 ft

Number of Barrels: 1

Culvert Data Summary - 30 in CMP 1
Barrel Shape: Circular
Barrel Diameter: 2.50 ft
Barrel Material: Corrugated Steel
Embedment: 0.00 in
Barrel Manning's n: 0.0240
Culvert Type: Straight
Inlet Configuration: Thin Edge Projecting

Inlet Depression: None



Table 3 - Culvert Summary Table: 30 in CMP 2

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
32.49 17.88 179.79 2.289 0.112 1-S2n 1.173 1.432 1.173 0.628 7.908 4.222
56.07 29.28 180.99 3.493 1.905 5-S2n 1.591 1.845 1.591 0.864 8.882 5.099
79.64 40.66 182.73 5.229 4.424 5-S2n 2.095 2.143 2.095 1.059 9.256 5.735
110.94 56.04 186.20 8.698 8.360 7-M2c 2.500 2.363 2.363 1.280 11.665 6.391
126.80 63.89 188.43 10.933 10.835 7-M2c 2.500 2.178 2.178 1.381 14.077 6.670
150.38 69.12 190.12 12.583 12.623 6-FFc 2.500 2.500 2.500 1.521 14.081 7.040
173.95 69.46 190.24 12.694 12.743 6-FFc 2.500 2.500 2.500 1.651 14.150 7.367
197.53 69.72 190.34 12.781 12.837 6-FFc 2.500 2.500 2.500 1.773 14.204 7.661
221.11 69.95 190.42 12.856 12.919 6-FFc 2.500 2.500 2.500 1.887 14.250 7.929
244.68 70.16 190.49 12.926 12.994 6-FFc 2.500 2.500 2.500 1.996 14.293 8.176
268.26 70.35 190.56 12.989 13.063 6-FFc 2.500 2.500 2.500 2.100 14.332 8.404




Straight Culvert
Inlet Elevation (invert): 177.50 ft, Outlet Elevation (invert): 175.36 ft
Culvert Length: 66.63 ft, Culvert Slope: 0.0321




Culvert Performance Curve Plot: 30in CMP 2

Performance Curve
Cubvert: 30 in CMP 2
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Water Surface Profile Plot for Culvert: 30 in CMP 2
Crossing - EXIST CROSSING, Design Discharge - 110.9 cfs

Culvert - 30 in CMP 2, Culvert Discharge - 56.0 cfs
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Site Data - 30 in CMP 2
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 177.50 ft
Outlet Station: 66.60 ft
Outlet Elevation: 175.36 ft

Number of Barrels: 1

Culvert Data Summary - 30 in CMP 2
Barrel Shape: Circular
Barrel Diameter: 2.50 ft
Barrel Material: Corrugated Steel
Embedment: 0.00 in
Barrel Manning's n: 0.0240
Culvert Type: Straight
Inlet Configuration: Thin Edge Projecting

Inlet Depression: None



Table 4 - Downstream Channel Rating Curve (Crossing: EXIST CROSSING)

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)
32.49 175.63 0.63 4.22 1.72 0.99
56.07 175.86 0.86 5.10 2.37 1.03
79.64 176.06 1.06 5.74 2.91 1.06
110.94 176.28 1.28 6.39 3.51 1.09
126.80 176.38 1.38 6.67 3.79 1.10
150.38 176.52 1.52 7.04 4.18 1.11
173.95 176.65 1.65 7.37 4.53 1.12
197.53 176.77 1.77 7.66 4.87 1.13
221.11 176.89 1.89 7.93 5.18 1.14
244.68 177.00 2.00 8.18 5.48 1.15
268.26 177.10 2.10 8.40 5.77 1.15




Tailwater Channel Data - EXIST CROSSING
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 11.00 ft
Side Slope (H:V): 2.00 (_:1)

Channel Slope: 0.0440
Channel Manning's n: 0.0500
Channel Invert Elevation: 175.00 ft

Roadway Data for Crossing: EXIST CROSSING
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 100.00 ft
Crest Elevation: 190.00 ft
Roadway Surface: Paved
Roadway Top Width: 30.00 ft



HY-8 Culvert Analysis Report

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 34.12 cfs
Design Flow: 113.42 cfs
Maximum Flow: 276.86 cfs



Table 1 - Summary of Culvert Flows at Crossing: PROP CROSSING

Headwater Elevation | Total Discharge (cfs) |60 in CMP Discharge | Roadway Discharge Iterations
(ft) (cfs) (cfs)
182.31 34.12 34.12 0.00 1
183.15 58.39 58.39 0.00 1
183.93 82.67 82.67 0.00 1
184.93 113.42 113.42 0.00 1
185.56 131.22 131.22 0.00 1
186.50 155.49 155.49 0.00 1
187.59 179.76 179.76 0.00 1
188.85 204.04 204.04 0.00 1
190.30 228.31 228.31 0.00 1
191.95 252.59 252.59 0.00 1
193.82 276.86 276.86 0.00 1
195.00 290.98 290.98 0.00 Overtopping




Rating Curve Plot for Crossing: PROP CROSSING

Total Rating Curve
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Table 2 - Culvert Summary Table: 60 in CMP

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
34.12 34.12 182.31 2.306 0.0* 1-S2n 1.116 1.625 1.116 0.646 10.425 4.295
58.39 58.39 183.15 3.151 0.0* 1-S2n 1.466 2.148 1.486 0.885 11.934 5.169
82.67 82.67 183.93 3.935 0.0* 1-S2n 1.758 2.576 1.758 1.082 13.407 5.806
113.42 113.42 184.93 4.933 0.0* 1-S2n 2.087 3.040 2.093 1.296 14.555 6.436
131.22 131.22 185.56 5.557 0.0* 5-S2n 2.265 3.278 2.265 1.408 15.181 6.743
155.49 155.49 186.50 6.501 0.171 5-S2n 2.498 3.575 2.498 1.550 15.853 7.114
179.76 179.76 187.59 7.589 2.226 5-S2n 2.726 3.840 2.750 1.682 16.244 7.441
204.04 204.04 188.85 8.848 3.728 5-S2n 2.952 4.073 2.980 1.805 16.721 7.737
228.31 228.31 190.30 10.299 5.389 5-S2n 3.181 4.273 3.219 1.921 17.088 8.007
252.59 252.59 191.95 11.954 7.208 5-S2n 3.419 4.439 3.457 2.032 17.440 8.254
276.86 276.86 193.82 13.818 9.186 5-S2n 3.672 4.571 3.714 2.137 17.703 8.484




* Full Flow Headwater elevation is below inlet invert.



Straight Culvert
Inlet Elevation (invert): 180.00 ft, Outlet Elevation (invert): 173.00 ft
Culvert Length: 133.18 ft, Culvert Slope: 0.0526




Culvert Performance Curve Plot: 60 in CMP

Performance Curve
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Water Surface Profile Plot for Culvert: 60 in CMP
Crossing - PROP CROSSING. Design Discharge - 113.4 cfs
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195
1904
= 185
o —
4{_0. -
ki -
0 180-
1754
4 | | | |
0 50 100 150
Station (ft)

Site Data - 60 in CMP
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 180.00 ft
Outlet Station: 133.00 ft
Outlet Elevation: 173.00 ft

Number of Barrels: 1

Culvert Data Summary - 60 in CMP
Barrel Shape: Circular
Barrel Diameter: 5.00 ft
Barrel Material: Corrugated Steel
Embedment: 0.00 in
Barrel Manning's n: 0.0250
Culvert Type: Straight
Inlet Configuration: Thin Edge Projecting

Inlet Depression: None



Table 3 - Downstream Channel Rating Curve (Crossing: PROP CROSSING)

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)
34.12 172.65 0.65 4.29 1.77 0.99
58.39 172.88 0.88 5.17 2.43 1.03
82.67 173.08 1.08 5.81 2.97 1.06
113.42 173.30 1.30 6.44 3.56 1.09
131.22 173.41 1.41 6.74 3.87 1.10
155.49 173.55 1.55 7.11 4.26 1.11
179.76 173.68 1.68 7.44 4.62 1.12
204.04 173.81 1.81 7.74 4.96 1.13
228.31 173.92 1.92 8.01 5.27 1.14
252.59 174.03 2.03 8.25 5.58 1.15
276.86 174.14 2.14 8.48 5.87 1.16




Tailwater Channel Data - PROP CROSSING
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 11.00 ft
Side Slope (H:V): 2.00 (_:1)

Channel Slope: 0.0440
Channel Manning's n: 0.0500
Channel Invert Elevation: 172.00 ft

Roadway Data for Crossing: PROP CROSSING
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 100.00 ft
Crest Elevation: 195.00 ft
Roadway Surface: Paved
Roadway Top Width: 60.00 ft
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