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

Checklist for Stormwater Report  
 

 A. Introduction 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

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

 The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

 Applicant/Project Name 
 Project Address 
 Name of Firm and Registered Professional Engineer that prepared the Report 
 Long-Term Pollution Prevention Plan required by Standards 4-6 
 Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
 Operation and Maintenance Plan required by Standard 9 

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

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

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

 

 

 

http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
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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 
 I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 

Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit 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.  I 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 

  Redevelopment 

  Mix of New Development and Redevelopment 

  

X

11/15/2022
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

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

 
 No disturbance to any Wetland Resource Areas 

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

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

       
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

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

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

 
 

 
 

X

X

X

X

X

X

X
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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 

  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 

 
 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 Field1 

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

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

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

 

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

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

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

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

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

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

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 

X

X

X

X

X
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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. 

 

 

 

 

 

 

 

 

 

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

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

 
  is within the Zone II 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. 

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

 
 

 
 

X

X
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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) 

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

 
  The ½” 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. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

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

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

 Standard 6: Critical Areas 

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 

  

  

  

  

X

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

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

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

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

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

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

 

 

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

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

 Narrative; 
 Construction Period Operation and Maintenance Plan; 
 Names of Persons or Entity Responsible for Plan Compliance; 
 Construction Period Pollution Prevention Measures; 
 Erosion and Sedimentation Control Plan Drawings; 
 Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
 Vegetation Planning; 
 Site Development Plan; 
 Construction Sequencing Plan; 
 Sequencing of Erosion and Sedimentation Controls; 
 Operation and Maintenance of Erosion and Sedimentation Controls; 
 Inspection Schedule; 
 Maintenance Schedule; 
 Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 

  

X

X

X
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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 

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   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; 

   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: 

   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 Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 
 

X

X

X

X

X

X
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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), 
 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 to 24-
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), 
 7.50+/- acres (Drainage Area 2),  
 0.98+/- acres (Drainage Area 3),  
 14.95+/- acres (Drainage Area 4),  
 0.53+/- acres (Drainage Area 5) 

 
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 
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pad in the corner of Mathers Way and Lenny Lane, stormwater basins, 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, removal of trees and shrubs, and clearing and 
grubbing within the limits of work. Permitted discharge point (DSN-001) will remain. Permitting 
discharge points (DSN-006, DSN-007, and DSN-008) will be removed during construction and 
the exact location would be established with updates to the NPDES permit.  
 
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. Permitted discharge point (DSN-001) to remain.  
 
The stormwater management system best management practices (BMP’s) includes two 
bioretention basins (90% 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 III 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 
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.    
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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. 
The road crossing culverts (two 36-inch to 24-inch CMPs) were modeled as 30-in CMPs for the 
purposes of hydrologic and hydraulic modeling. 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 
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. 
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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), three (3) stormwater basins (Stormwater Basins 1 and 2 and a stormwater pretreatment 
basin), two (2) catch basins, three (3) control structures, several culverts, several swales. As part 
of this Project, two stormwater detention ponds (Pond 7P and 11P), three catch basins, 
associated drainage pipe, and three discharge points (DSN-006, 007, and 008) will be removed 
during construction and the exact location would be established with updates to the NPDES 
permit. Pond 1P remains. 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. 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 
haul 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 is the 
same as the pre-development condition. 
 
The total post-development project watershed area is 175.83 acres and is approximately 2.8% 
impervious. The project watershed is subdivided into six (6) 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. This area discharges through the proposed 
crossing culvert and into S2. DA-2 represents a north-south section of the proposed road and 
additional onsite areas that drain to Pond 1P, which discharges to Stormwater Basin 1 and then 
to S1 via DSN-001. DA-3 represents and east-west section of the proposed road, which drains to 
catch basins that discharge to the Stormwater Basin 1 and then DSN-001. 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 three (3) 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 a stormwater pretreatment basin and 
then to Stormwater Basin 2. DA-5b represents that area that drains directly to Stormwater Basin 
2, which discharges to a swale and ultimately to DSN-006. DA-5c represents the remaining area 
that drains directly to swale and offsite to 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 

   Q2yr (cfs) Q10yr (cfs) Q100yr (cfs) 

 

 Pre- Development 34.33 102.43 273.50 

 Post- Development 34.84 114.21 275.23 

 Delta =  +0.51 +11.78 +1.73 
 
 
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 84 in CMP culvert), and the rerouting of flows to accommodate the 
proposed haul road. Runoff for the 2-year, 24-hour storm is slightly higher 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 higher in the post-development condition. This is because the 
proposed crossing (84 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 slightly higher in the post-development condition. This can also be attributed to the 
proposed crossing being sized appropriately, but little to no impact occurs for this storm. In the 
pre-development condition, the 100-year storm results in overflow of the existing road. 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 84 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 90% TSS removal rate of a bioretention basin. 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 
bioretention basin.  
 
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 pretreatment basin prior to a bioretention basin. 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 1/2 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 
(haul road) to demonstrate the bioretention basin(s) are 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 area is not located within or near an Area of Critical Environmental Concern. 
According to the Massachusetts Department of Environmental Protection (MassDEP), the Project 
area is not located within an Outstanding Resource Water area and is not designed as a Wellhead 
Protection Area.  
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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 Illicit 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 8.9-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: Illicit 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 multiple bioretention basins, sediment forebays and 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           
 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



B1: AERIAL MAP 

 

PROJECT LOCATION



Parcel Number GIS Number Cama Number Property Address Owner Name Co-Owner Name Owner Address Owner Address 

2

Owner City Owner State Owner Zip

20-13 20-13 20-13 736 

GREENFIELD RD

GAGNON SCOTT 127 BENT NAIL DR SHELBURNE 

FALLS

MA 01370

20-14 20-14 20-14 OFF 

GREENFIELD RD

GAGNON SCOTT 127 BENT NAIL DR SHELBURNE 

FALLS

MA 01370

20-15 20-15 20-15 734 

GREENFIELD RD

CAMPBELL MARY SUE + ADAMS EMERY 734 GREENFIELD RD DEERFIELD MA 01342

20-18 20-18 20-18 724 

GREENFIELD RD

LAMORE WILLIAM R 724 GREENFIELD RD DEERFIELD MA 01342

20-2 20-2 20-2 705 

GREENFIELD RD

PENFIELD ROBERT G + MARK R 308 COUNTRY CLUB 

RD

GREENFIELD MA 01301

20-20 20-20 20-20 GREENFIELD RD LAMORE WILLIAM R 724 GREENFIELD RD DEERFIELD MA 01342

22-1 22-1 22-1 RIVER RD BYRNE JAMES J + BENJAMIN L 86 RIVER ST GREENFIELD MA 01301

22-12 22-12 22-12 RIVER RD SMITH BARBARA F 784 RIVER RD DEERFIELD MA 01342

22-13 22-13 22-13 791 RIVER RD SCHAEFER AMIE L 791 RIVER RD DEERFIELD MA 01342

22-14 22-14 22-14 795 RIVER RD GILBERT NATHAN JAMES 1558 MAIN ST APT 2 WORCESTER MA 01603

22-15 22-15 22-15 797 RIVER RD ZAMOJSKI BRIAN 797 RIVER RD DEERFIELD MA 01342

22-16 22-16 22-16 RIVER RD ZAMOJSKI BRIAN 797 RIVER RD DEERFIELD MA 01342

22-19 22-19 22-19 RIVER RD CLARK LEWIS B C/O DANNY ABBOTT 10 LAUREL LN MONTAGUE MA 01351

22-2 22-2 22-2 769 RIVER RD BYRNES JAMES J JR 86 RIVER ST GREENFIELD MA 01301

22-20 22-20 22-20 803 RIVER RD ABBOTT DANNY L + PHYLLIS R 10 LAUREL LN MONTAGUE MA 01351

22-21 22-21 22-21 799 RIVER RD CLARK CHARLES L + SHIRLEY I 801 RIVER RD DEERFIELD MA 01342

22-22 22-22 22-22 801 RIVER RD CLARK CHARLES L + SHIRLEY I 801 RIVER RD DEERFIELD MA 01342

22-24 22-24 22-24 796 RIVER RD CANEDY RUSSELL R 796 RIVER RD DEERFIELD MA 01342

22-25 22-25 22-25 RIVER RD HARTSHORN CHRISTOPHER C 790 RIVER RD DEERFIELD MA 01342

22-26 22-26 22-26 790 RIVER RD HARTSHORN CHRISTOPHER C 790 RIVER RD DEERFIELD MA 01342

22-27 22-27 22-27 RIVER RD SMITH ARTHUR H + BARBARA F 784 RIVER RD DEERFIELD MA 01342

22-28 22-28 22-28 784 RIVER RD SMITH BARBARA F 784 RIVER RD DEERFIELD MA 01342

22-29 22-29 22-29 778 RIVER RD BLANCHARD BRUCE E 778 RIVER RD DEERFIELD MA 01342

22-3 22-3 22-3 769 RIVER RD BYRNES JAMES J JR 86 RIVER ST GREENFIELD MA 01301

22-4 22-4 22-4 769 RIVER RD BYRNES JAMES J JR 86 RIVER ST GREENFIELD MA 01301

22-7 22-7 22-7 767 RIVER RD BYRNE JAMES J + BENJAMIN L 86 RIVER ST GREENFIELD MA 01301

23-1 23-1 23-1 RIVER RD BYRNE JAMES J JR + BENJAMIN 

L

767 RIVER RD DEERFIELD MA 01342

24-10 24-10 24-10 757 RIVER RD CHAGNON JANET A + ROMANKO DARRELL 757 RIVER RD DEERFIELD MA 01342

24-11 24-11 24-11 RIVER RD LAVIGNE DANA M 754 RIVER RD DEERFIELD MA 01342

24-12 24-12 24-12 754 RIVER RD LAVIGNE DANA M 754 RIVER RD DEERFIELD MA 01342

24-13 24-13 24-13 752 RIVER RD AGAPOV ANDREY N + GALINA 55 ORCHARD ST GREENFIELD MA 01301

24-14 24-14 24-14 RIVER RD WESTERN MASS ELECTRIC CO PROPERTY TAX UNIT PO BOX 270 HARTFORD CT 06141

24-15 24-15 24-15 736 RIVER RD ARMSTRONG-BUSHEY 

ELISABETH S

736 RIVER RD DEERFIELD MA 01342

24-16 24-16 24-16 MCCLELLAND 

FARM RD

FREDERICK L THOMPSON LIV 

TRUST

THOMPSON FREDERICK L 

TRUSTEE

38 MCCLELLAND 

FARM ROAD

DEERFIELD MA 01342

24-4 24-4 24-4 RIVER RD FRANKLIN COUNTY LEAGUE OF SPORTSMEN`S CLUB INC PO BOX 716 TURNERS 

FALLS

MA 01376-0716

24-5 24-5 24-5 725 RIVER RD ELLIOT MARTHA P 725 RIVER RD DEERFIELD MA 01342

24-6 24-6 24-6 729 RIVER RD ROWE MELISSA A 729 RIVER RD DEERFIELD MA 01342

24-7 24-7 24-7 RIVER RD FRANKLIN COUNTY LEAGUE OF SPORTSMEN`S CLUB INC PO BOX 716 TURNERS 

FALLS

MA 01376-0716

24-9 24-9 24-9 753 RIVER RD ROBINSON JUDITH ELLEN + CROWHURST-ROBINSON 

ZOE M

160 3RD ST POINT REYES 

STATION

CA 94956



25-1 25-1 25-1 721 RIVER RD FRANKLIN CO SPORTSMENS 

CLUB IN

PO BOX 716 TURNERS 

FALLS

MA 01376-0716

25-2 25-2 25-2 OFF RIVER RD BYRNE JAMES J JR + BENJAMIN 

L

767 RIVER RD DEERFIELD MA 01342

26-2 26-2 26-2 KEETS RD DEERFIELD ACADEMY 

TRUSTEES OF

PO BOX 87 DEERFIELD MA 01342

26-3 26-3 26-3 KEETS RD WT LAND LLC PO BOX 91 SUNDERLAND MA 01375

27-10 27-10 27-10 KEETS RD MALTBY DANIEL L 30 KEETS RD DEERFIELD MA 01342

27-11 27-11 27-11 35 KEETS RD ARNOLD WENDY + KENNETH D 35 KEETS RD DEERFIELD MA 01342

27-12 27-12 27-12 39 KEETS RD CHARLES SALZBERG REV 

TRUST

SALZBERG CHARLES 

TRUSTEE

PO BOX 121 ERVING MA 01344

27-14 27-14 27-14 KEETS RD WT LAND LLC PO BOX 91 SUNDERLAND MA 01375

27-16 27-16 27-16 KEETS RD DELTA SAND AND GRAVEL INC PO BOX 395 SUNDERLAND MA 01375

27-5 27-5 27-5 GREENFIELD RD YAZWINSKI EDWARD J+ 

CHESTER T

FRANK S YAZWINSKI III 

NOM TRST

109 OLD MAIN ST, 

BOX 296

DEERFIELD MA 01342

27-9 27-9 27-9 OFF KEETS RD MALTBY DANIEL L 17 KEETS RD DEERFIELD MA 01342

41-5 41-5 41-5 OFF JINGLE 

HILL RD

DEERFIELD ACADEMY 

TRUSTEES OF

PO BOX 87 DEERFIELD MA 01342

42-1 42-1 42-1 103 KEETS RD WOOLMAN HILL INC 107 KEETS RD DEERFIELD MA 01342

42-2 42-2 42-2 JINGLE HILL RD ALLEN CHASE FOUNDATION EAGLEBROOK SCHOOL PO BOX 7 DEERFIELD MA 01342

42-7 42-7 42-7 JINGLE HILL RD ALLEN CHASE FOUNDATION EAGLEBROOK SCHOOL PO BOX 7 DEERFIELD MA 01342

7-10 7-10 7-10 RIVER RD HAYES KARA M 823 RIVER RD DEERFIELD MA 01342

7-11 7-11 7-11 RIVER RD HAYES KARA M 823 RIVER RD DEERFIELD MA 01342

7-12 7-12 7-12 825 RIVER RD RUDNICKI WALTER J + SUSAN J 825 RIVER RD DEERFIELD MA 01342

7-13 7-13 7-13 RIVER RD RUDNICKI WALTER JR + SUSAN 825 RIVER RD DEERFIELD MA 01342

7-4 7-4 7-4 16 RAILROAD COMMONWEALTH OF MASS TEN PARK PLAZA BOSTON MA 02108

7-5 7-5 7-5 100 RAILROAD PAN AM SOUTHERN LLC 1700 IRON HORSE 

PARK

N BILLERICA MA 01862-1692

7-6 7-6 7-6 854 RIVER RD MITCHELL THOMAS F 93 LEONARD RD SHUTESBURY MA 01072

7-7 7-7 7-7 RIVER RD WELCOME LAWRENCE G + BARBARA A 860 RIVER RD DEERFIELD MA 01342

7-8 7-8 7-8 RIVER RD KONVELSKI JAMES + JANE PO BOX 117 S DEERFIELD MA 01373

7-9 7-9 7-9 823 RIVER RD HAYES KARA M 823 RIVER RD DEERFIELD MA 01342

8-12 8-12 8-12 860 RIVER RD WELCOME LAWRENCE JR + WELCOME BARBARA A 860 RIVER RD DEERFIELD MA 01342

8-2 8-2 8-2 RIVER RD WT LAND LLC PO BOX 91 SUNDERLAND MA 01375

8-3 8-3 8-3 RIVER RD WT LAND LLC PO BOX 91 SUNDERLAND MA 01375

8-4 8-4 8-4 RIVER RD PAN AM SOUTHERN LLC 1700 IRON HORSE 

PARK

N BILLERICA MA 01862-1692

8-6 8-6 8-6 RIVER RD DELTA SAND AND GRAVEL INC PO BOX 395 SUNDERLAND MA 01375

8-7 8-7 8-7 RIVER RD DELTA SAND AND GRAVEL INC PO BOX 395 SUNDERLAND MA 01375

9-3 9-3 9-3 RIVER RD WT LAND LLC PO BOX 91 SUNDERLAND MA 01375

9-4 9-4 9-4 RIVER RD DOUG LLC aka DOUG 

AUTOMOTIVE

C/O RYAN DOUGLAS 

JAMES

28 VLADISH AVE TURNERS 

FALLS

MA 01376

9-5 9-5 9-5 941 RIVER RD DOUG LLC aka DOUG 

AUTOMOTIVE

C/O RYAN DOUGLAS 

JAMES

28 VLADISH AVE TURNERS 

FALLS

MA 01376

9-6 9-6 9-6 951 RIVER RD DOUG LLC aka DOUG 

AUTOMOTIVE

C/O RYAN DOUGLAS 

JAMES

28 VLADISH AVE TURNERS 

FALLS

MA 01376

9-7 9-7 9-7 RIVER RD DOUG LLC aka DOUG 

AUTOMOTIVE

C/O RYAN DOUGLAS 

JAMES

28 VLADISH AVE TURNERS 

FALLS

MA 01376

9-8 9-8 9-8 RIVER RD WT LAND LLC PO BOX 91 SUNDERLAND MA 01375
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APPENDIX C – SUPPORT DOCUMENTS 

 
    
 
C1: Federal Insurance Rate Map: FIRMette 250115 001 B      
  
C2: USDA NRCS Hydrologic Soil Group 
 
 
     





Hydrologic Soil Group—Franklin County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/14/2022
Page 1 of 4
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Background
Aerial Photography

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.
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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, 3 to 8 
percent slopes, rocky

B 19.3 8.5%

131D Yalesville-Holyoke 
complex, 15 to 25 
percent slopes, rocky

B 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 1.0 0.4%

235F Poocham silt loam, 25 to 
60 percent slopes

C 11.5 5.0%

254A Merrimac fine sandy 
loam, 0 to 3 percent 
slopes

A 5.3 2.3%

254C Merrimac fine sandy 
loam, 8 to 15 percent 
slopes

A 1.6 0.7%

254D Merrimac fine sandy 
loam, 15 to 25 percent 
slopes

A 6.0 2.6%

255B Windsor loamy sand, 3 
to 8 percent slopes

A 1.3 0.6%

255C Windsor loamy sand, 8 
to 15 percent slopes

A 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

C 25.3 11.1%

397C Wethersfield very fine 
sandy loam, 8 to 15 
percent slopes

C 27.3 12.0%

397D Wethersfield very fine 
sandy loam, 15 to 25 
percent slopes

C 18.5 8.2%

Hydrologic Soil Group—Franklin County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/14/2022
Page 3 of 4



Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

601 Pits, quarry 47.1 20.7%

656 Udorthents-Urban land 
complex

A 4.0 1.8%

Totals for Area of Interest 227.0 100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Franklin County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/14/2022
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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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Rainfall Data E0

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 2.4 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

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

PROJECT NAME: All State Material Group

NOAA STATION LOCATION: Deerfield, Massachusetts

NOAA FREQUENCY ESTIMATES (INCHES)

AVERAGE RECURRENCE INTERVAL (YEARS)

D
U

R
A

T
IO

N

NOAA INTENSITY ESTIMATES (INCHES/HOUR)

AVERAGE RECURRENCE INTERVAL (YEARS)

D
U

R
A

T
IO

N

NOAA Precipitation Frequency Data Server (PFDS)



������������	
����
�����
�����������
������������������������
��������
�����
������
�����
����	 !"##	$
����%��
����&' !"'(($�

)��*��������(+!�+�����
,-./01234-5678-9:;.-
,,-./01234-<6=6

>�?�@�>A)B?>?@�@?���CA)D�)�BE�)�@?��@)�

6:FG:-H31I2:J-6:FK1:-H:LM/LI2J-9I2N:3M-6OP-Q:013FOJ-R:1M-S1T;:M0UJ-V:M3-<F10NJ-W1M:F-XIMNIO3

YWZZJ-Y:OI/F:M-X3:ON31-631LI23J-6IML31-6;1IF[J-9:1TM:FK

H\]O:̂0M:1-_-H\][1:;NI2:M-_-9:;.]̀]:31I:M.

>C���a
���

>��&a�����b�����b����b�����������c
���d�����������e����(�f�����������������*����g���������h�

�
������
�*���%�����
������������*���gd����h

�  " ��  " "� ���  �� "�� ����

"&��� �!��	
ijPklmnjPompq

�!�#+
ijPkmjnjPlrsq

�!	""
ijPorsnjPrtjq

�!" +
ijPlponjPuulq

�!# '
ijPltonjPspmq

�!'��
ijPrpmnjPmouq

�!'+�
ijPrrrnpPjtq

�!+#�
ijPrslnpPkkq

�!('	
ijPuoknpPlkq

�!�#
ijPutpnpPrsq

��&��� �!		"
ijPorknjPrrlq

�!" �
ijPlpknjPulmq

�!#	"
ijPrjtnjPsjuq

�!'	'
ijPrsrnjPmljq

�!+++
ijPutjnpPpuq

�!((#
ijPtolnpPooq

�!��
ijPtstnpPrkq

�!  
ijPsksnpPtoq

�!�+
ijPsmunkPjkq

�!"�
ijPmrjnkPklq

�"&��� �!" 	
ijPlplnjPurkq

�!#��
ijPlslnjPtulq

�!'"+
ijPrmtnjPmlmq

�!+'(
ijPussnpPppq

�!�"
ijPtssnpPotq

�!�'
ijPsuonpPruq

�!��
ijPmkrnpPtmq

�!		
ijPmtonkPjoq

�!# 
ipPjrnkPotq

�!''
ipPpknkPulq

��&��� �!'��
ijPrtsnjPmpjq

�!+""
ijPutunpPjtq

�!�#
ijPsoonpPokq

�! �
ijPmujnpPrlq

�!	#
ipPpjnpPmpq

�!#	
ipPkpnkPpsq

�!+ 
ipPkmnkPrjq

 !��
ipPounkPslq

 ! '
ipPltnoPokq

 !	'
ipPrunoPumq

#�&��� �!(�+
ijPtlknpPptq

�!��
ijPsutnpPotq

�!�#
ipPjtnpPtjq

�!"+
ipPkonpPmsq

�!+'
ipPlpnkPlrq

 !��
ipPrrnkPsjq

 !��
ipPuunoPkpq

 !"+
ipPtrnoPurq

 !(�
ipPsmnlPkuq

�!�+
ikPjpnlPtlq

 &�� �!�(
ijPmllnpPltq

�!�(
ipPppnpPtoq

�!'�
ipPotnkPprq

 !��
ipPrsnkPrpq

 !	�
ipPsknoPpkq

 !#(
ikPjjnoPrtq

 !((
ikPprnlPpjq

�!� 
ikPkunlPutq

�!'+
ikPltnrPrjq

	!�"
ikPulnuPpuq

�&�� �!�"
ipPjsnpPutq

�!"(
ipPktnpPmuq

�!((
ipPrsnkPluq

 !��
ipPsonkPssq

 !'#
ikPppnoPrsq

�!��
ikPopnlPpjq

�!	"
ikPlmnlPtoq

�!+"
ikPuknrPomq

	!	�
ikPssnuPomq

	!+'
ioPpjntPpmq

#&�� �!#+
ipPornkPjrq

�!((
ipPujnkPllq

 !"�
ikPjjnoPjsq

 !(�
ikPoonoPukq

�!" 
ikPtjnlPrlq

�!("
ikPmtnrPkpq

	!	 
ioPkknuPjlq

	!(#
ioPomnuPmjq

"!'"
ioPtunsPktq

#!	�
ilPjsnmPomq

� &��  !�"
ipPuunkPrjq

 !	#
ipPmmnoPjjq

�!��
ikPrknoPskq

�!#+
ikPmrnlPrkq

	!		
ioPllnrPtpq

"!��
ioPtmnuPrsq

"!# 
ilPpontPusq

#!�"
ilPornsPtsq

'!		
ilPsmnpjPuq

+!�'
irPounpkPkq

 	&��  !	 
ipPmsnkPmoq

 !(	
ikPomnoPrrq

�!'+
ioPjtnlPrmq

	!	+
ioPupnrPluq

"!		
ilPklnuPmtq

#!�#
ilPtjnsPjuq

#!(�
irPponmPlrq

'!++
irPlknpjPsq

(!�"
iuPpunpoPoq

��!#
iuPspnprPlq

 &��d  !''
ikPktnoPokq

�!�(
ikPtsnlPjsq

	!	 
ioPupnrPooq

"! '
ilPksnuPomq

#!	"
irPjunsPkpq

'!��
irPuknmProq

+! "
iuPptnppPkq

(!	"
iuPronpkPmq

��!�
itPlmnpuPjq

��!�
isPounpsPtq

�&��d �!� 
ikPlmnoPupq

�!' 
ioPjunlPlrq

	!+"
ioPmsnrPskq

"!'(
ilPtknuPmmq

'!�(
irPrmnmPjjq

+!�	
iuPkjnpjPrq

(!�(
iuPsonpkPlq

��!	
itPkknplPkq

� !#
isPoknptPtq

�	!"
imPoonkjPtq

	&��d �! "
ikPumnoPstq

�!((
ioPojnlPtuq

"! �
ilPksnuPkoq

#! �
irPjtntPltq

'!"(
iuPjjnmPupq

+!#�
iuPurnppPkq

(!' 
itPoknpoPkq

��! 
itPtonprPpq

��!"
isPmknpsPmq

�"!"
ipjPjnkkPpq

'&��d �!+(
ioPklnlPupq

	!'�
ioPmknrPrmq

#!�"
irPjpntPkjq

'!�'
irPsmnsPrtq

+!'�
iuPmjnpjPmq

(!+ 
itPuknpkPuq

��!�
isPolnplPmq

� !#
isPtsnptPjq

�"!�
ipjPjnkpPjq

�'! 
ippPknklPrq

��&��d 	!"	
ioPtmnrPouq

"!	�
ilPrjnuPosq

#!+�
irPurnsPjtq

'!('
iuPrtnmPrjq

(!"'
itPupnpkPjq

��!+
isPornpoPtq

� !�
imPjunpuPjq

��!#
imPrpnpsPoq

�#!�
ipjPtnkkPoq

�+! 
ippPsnkrPtq

 �&��d #!"#
irPrpntPumq

'!	'
iuPktnsPtuq

+!("
itPlsnpjPrq

��! 
isPlrnpkPpq

��!(
imPltnplPuq

��! 
ipjPknpuPrq

�	!"
ipjPsnpsPsq

�#!�
ippPknkpPoq

�+!�
ipkPpnklPmq

�(!+
ipkPmnktPmq

��&��d +! 	
iuPmrnmPukq

(!�+
itPtlnpjPtq

��!'
imPjjnpkPuq

� !�
ipjPjnplPkq

��!+
ippPjnpuPsq

�"!�
ippPsnpsPsq

�#!"
ipkPonkpPkq

�'!(
ipkPunkoPtq

�(!+
ipoPonktPpq

 �!�
ipoPmnkmPsq

	"&��d ��!�
isPtknpkPjq

��!�
imPrunpoPkq

� !(
ipjPmnprPpq

�	!�
ipkPjnpuPsq

�#! 
ipoPjnpmPuq

�'!'
ipoPsnkpPsq

�(!�
iplPknklPoq

 �!"
iplPrnktPjq

  !�
iprPjnojPoq

 �!"
iprPlnokPsq

#�&��d � !�
ipjPknpoPmq

��!�
ippPpnprPkq

�	!+
ipkPrnptPoq

�#!�
ipoPtnpmPpq

�+!�
iplPtnkkPpq

�(!(
iprPrnklPlq

 �!	
ipuPjnktPjq

  !+
ipuPknojPjq

 	!#
ipuPunooPlq

 "!+
ipuPmnorPmq

p-H132I;IO:OI/F-v13w03F2T-iH\q-3.OIx:O3.-IF-ONI.-O:̂M3-:13-̂:.3K-/F-v13w03F2T-:F:MT.I.-/v-;:1OI:M-K01:OI/F-.31I3.-iHV6qP

Y0x̂ 31.-IF-;:13FON3.I.-:13-H\-3.OIx:O3.-:O-M/y31-:FK-0;;31-̂/0FK.-/v-ON3-mjz-2/FvIK3F23-IFO31L:MP-SN3-;1/̂:̂IMIOT-ON:O-;132I;IO:OI/F-v13w03F2T-3.OIx:O3.
iv/1-:-[IL3F-K01:OI/F-:FK-:L31:[3-1320113F23-IFO31L:Mq-yIMM-̂3-[13:O31-ON:F-ON3-0;;31-̂/0FK-i/1-M3..-ON:F-ON3-M/y31-̂/0FKq-I.-rzP-5.OIx:O3.-:O-0;;31-̂/0FK.
:13-F/O-2N32U3K-:[:IF.O-;1/̂:̂M3-x:{Ix0x-;132I;IO:OI/F-iH9Hq-3.OIx:O3.-:FK-x:T-̂3-NI[N31-ON:F-20113FOMT-L:MIK-H9H-L:M03.P

HM3:.3-13v31-O/-YWZZ-ZOM:.-pl-K/20x3FO-v/1-x/13-IFv/1x:OI/FP

|:2U-O/-S/;

>C�%��b�����



�����������

	
��
�

���
��

��
��
��
��
����
��



������������	����
�

��������������


���������������
��

�

�
���

��


�

�
�����

���


�

�
�����

���




�
�����������

�
�
�

	
�����
��������������
���
�����������������������������
�����������
������

���������������
�
�
�����
�������������
������
�
����� ���������!�"�#�$�

����
�
�
��"%�&���'(�'�

)*�������+,�!�
�-)*�������.����-"���
�

���������
�

/

0
12234

5246



E6

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

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:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Sediment Forebay 0.25 1.00 0.25 0.75

Bioretention Area 0.90 0.75 0.68 0.08

Deep Sump and Hooded 

Catch Basin 0.25 0.08 0.02 0.06

0.00 0.06 0.00 0.06

0.00 0.06 0.00 0.06

Total TSS Removal = 94%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: All State Material Group

Prepared By: K. Violette *Equals remaining load from previous BMP (E)

Date: 11/9/2022 which enters the BMP

T
S
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Stormwater Mngt. Bioretention Basin No. 1

Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



E6

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

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:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Sediment Forebay 0.25 1.00 0.25 0.75

Bioretention Area 0.90 0.75 0.68 0.08

Deep Sump and Hooded 

Catch Basin 0.25 0.08 0.02 0.06

0.00 0.06 0.00 0.06

0.00 0.06 0.00 0.06

Total TSS Removal = 94%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: All State Material Group

Prepared By: K. Violette *Equals remaining load from previous BMP (E)

Date: 11/9/2022 which enters the BMP

Stormwater Mngt. Bioretention Basin No. 2
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Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



Temporary Sediment Traps E2

DESIGN 

STORM:

10

TRAP 

NUMBER

DRAINAGE 

AREA (DA)

(sf)

DRAINAGE 

AREA (DA)

(acres)

REQUIRED 

VOLUME 

(1800 CF per 

acre of DA)

(cf)

DEPTH*

(ft)

WATER 

SURFACE 

LENGTH**

(ft)

WATER 

SURFACE 

WIDTH**

(ft)

BASIN 

BOTTOM 

LENGTH 

(ft)

BASIN 

BOTTOM 

WIDTH 

(ft)

VOLUME 

PROVIDED

(cf)

MEETS 

REQUIRED 

VOLUME

TST-1 65786 1.51 2,718 See Erosion & Sedimentation Control Plans 4,960 Yes

TST-2 93268 2.14 3,854 4,885 Yes

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

**Minimum L/W Ratio = 2:1

Volume Provide: see HydroCAD calculations

SEDIMENT TRAP SUMMARY

DESIGN



Conveyance Swale Design and Lining E3

DESIGN 

STORM:

10

SWALEs NAME

DRAINAGE 

AREA

(sq. ft.)

DRAINAGE 

AREA

(acres)

tc TIME 

OF 

CONC.

(min)

RUNOFF 

COEFFICIENT, 

C

I 

INTENSITY 

(10-Yr) 

(in/hr)

Q         

(10-Yr) 

(cfs)

TOTAL 

RUNOFF, 

Q (cfs)

CHANNEL 

SLOPE 

(ft/ft)

CHANNEL 

SECTION

BOTTOM 

WIDTH 

(ft)

LEFT 

SIDE 

SLOPE, 

Z:1 (ft)

RIGHT 

SIDE 

SLOPE, 

Z:1 (ft)

CHANNEL 

DEPTH, D 

(ft)

LENGTH 

(ft)

UPPER 

INVERT

(ft)

LOWER 

INVERT

(ft)

NORMAL 

DEPTH 

(10-Yr) 

(ft)

FREEBOARD 

(10-Yr) (ft)

SHEAR 

STRESS 

(lb/ft2)

VELOCITY 

(fps)
n VALUE

TEMPORARY 

LINER

PERMANENT 

LINER

Conveyance 

Swale #1 (Riprap)
29,200 0.67 10.0 0.17 4.48 0.52 0.52 0.058 TRAPEZOIDAL 1.00 2.00 2.00 2.00 170 201.80 192.00 0.23 1.77 0.83 1.56 0.069 RIPRAP RIPRAP

Conveyance 

Swale #2 (Riprap)
13,353 0.31 10.0 0.15 4.48 0.21 14.47 0.081 TRAPEZOIDAL 2.00 2.00 2.00 2.00 272 234.00 212.00 0.90 1.10 4.54 4.21 0.069 RIPRAP RIPRAP

Conveyance 

Swale #3 (Riprap)
78,873 1.81 10.0 0.21 4.48 1.71 1.71 0.040 TRAPEZOIDAL 2.00 2.00 2.00 2.00 125 248.00 243.00 0.35 1.65 0.87 1.79 0.069 RIPRAP RIPRAP

Conveyance 

Swale #4 

(Vegetated)

550,536 12.64 10.0 0.28 4.48 15.67 15.67 0.066 TRAPEZOIDAL 2.00 2.00 2.00 2.00 1,593 349.60 244.00 0.55 1.45 2.28 9.16 0.022

NORTH 

AMERICAN 

GREEN SC150

NORTH 

AMERICAN 

GREEN SC150

Conveyance 

Swale #5 

(Vegetated)

23,269 0.53 5.0 0.86 6.34 2.90 2.90 0.036 TRAPEZOIDAL 2.00 2.00 2.00 2.00 342 349.60 337.40 0.26 1.74 0.58 4.47 0.022

NORTH 

AMERICAN 

GREEN SC150

NORTH 

AMERICAN 

GREEN SC150

* Normal depth from FlowMaster * Velocity from FlowMaster

Inputs * Normal depth for 10-yr storm

Design Storm = 10-year

CONVEYANCE SWALE DESIGN AND LINING
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Bentley FlowMaster V8i 

Swale Calculation Summary 

SWALE #1 

 
SWALE #2 
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SWALE #3 

 
SWALE #4 

 
 

 



3 | P a g e  

 

SWALE #5 

 
 



Storm Drainage Culverts E4

DESIGN STORM: 10

LOCATION CULVERT ID

DRAINAGE 

AREA

(ac)

tc TIME OF 

CONC.

(min)

RUNOFF 

COEFFICIENT, 

C

I INTENSITY 

(10-Yr)

(in/hr)

Q (10-Yr)

(cfs)

Q TOTAL 

FLOW

(cfs)

SLOPE

(ft/ft)

Dtheo

(in)

SIZE

(in)

Vfull

(ft/sec)

LENGTH

(ft)

UPPER 

INVERT

(ft)

LOWER 

INVERT

(ft)

TOP EL

(ft)

PIPE 

MATERIAL

Before Sta. 10+00 CULVERT 1 0.67 5.0 0.18 6.34 0.77 0.77 0.015 31.2 12 0.1 130.00 192.00 190.00 193.60 RCP

Sta. 10+00 CULVERT 2  note 1 - - - 13.37 13.37 0.025 82.9 24 0.2 150.00 190.00 186.25 198.00 CPP

Basin No. 1 CULVERT 3a 0.13 5.0 0.91 6.34 0.75 0.75 0.008 34.9 24 0.1 51.00 187.00 186.60 193.30 CPP

Basin No. 1 CULVERT 3b 1.17 5.0 0.91 6.34 6.77 7.51 0.010 76.8 24 0.1 26.00 186.50 186.25 190.00 CPP

Sta. 11+75 CULVERT 4 see HY-8 results - - - 0.054 - 84 0.5 132.00 177.80 170.70 195.60 CMP

Basin No. 2 CULVERT 5 14.45 30.0 0.27 2.45 9.56 9.56 0.034 69.0 24 0.2 66.00 235.50 233.25 245.00 CPP

Basin No. 2 CULVERT 6 note 2 - - - 8.70 8.70 0.005 95.4 24 0.1 72.00 230.00 229.64 243.60 CMP

Notes

1. from HydroCAD report, existing from Pond 1P, 10-year

2. from HydroCAD report, BMP 

 STORM DRAINAGE COMPUTATIONS

10-YEAR



Storm Drainage Culverts E4

% WOODED 

ESTIMATE

% LAWN 

ESTIMATE

% 

IMPERVIOUS 

ESTIMATE

96 0 4 0.950

0 5 95 0.950

0 5 95 0.950

0 5 95 0.950

0 5 95 0.950

85 0 15 0.950

0 5 95 0.950

0.96917808

0.85181655

C-VALUE ASSUMPTIONS

*Weighted averaged using C=0.20 

(Lawns), C=0.15 (Woods) and C=0.95 

(Impervious)



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Culvert #1

Invert Elev Dn (ft) =  190.00
Pipe Length (ft) =  130.00
Slope (%) =  1.54
Invert Elev Up (ft) =  192.00
Rise (in) =  12.0
Shape =  Circular
Span (in) =  12.0
No. Barrels =  1
n-Value =  0.013
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  193.60
Top Width (ft) =  28.00
Crest Width (ft) =  28.00

Calculations
Qmin (cfs) =  0.77
Qmax (cfs) =  0.77
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  0.77
Qpipe (cfs) =  0.77
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  1.35
Veloc Up (ft/s) =  2.96
HGL Dn (ft) =  190.68
HGL Up (ft) =  192.37
Hw Elev (ft) =  192.50
Hw/D (ft) =  0.50
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Culvert #2

Invert Elev Dn (ft) =  186.25
Pipe Length (ft) =  150.00
Slope (%) =  2.50
Invert Elev Up (ft) =  190.00
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.010
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  198.00
Top Width (ft) =  86.00
Crest Width (ft) =  86.00

Calculations
Qmin (cfs) =  13.37
Qmax (cfs) =  13.37
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  13.37
Qpipe (cfs) =  13.37
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.80
Veloc Up (ft/s) =  6.10
HGL Dn (ft) =  187.91
HGL Up (ft) =  191.32
Hw Elev (ft) =  191.97
Hw/D (ft) =  0.98
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Culvert #3a

Invert Elev Dn (ft) =  186.60
Pipe Length (ft) =  51.00
Slope (%) =  0.78
Invert Elev Up (ft) =  187.00
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.010
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  193.30
Top Width (ft) =  20.00
Crest Width (ft) =  20.00

Calculations
Qmin (cfs) =  0.75
Qmax (cfs) =  0.75
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  0.75
Qpipe (cfs) =  0.75
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  0.40
Veloc Up (ft/s) =  2.57
HGL Dn (ft) =  187.75
HGL Up (ft) =  187.30
Hw Elev (ft) =  187.40
Hw/D (ft) =  0.20
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Culvert #3b

Invert Elev Dn (ft) =  186.25
Pipe Length (ft) =  39.00
Slope (%) =  0.64
Invert Elev Up (ft) =  186.50
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.010
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  190.00
Top Width (ft) =  5.00
Crest Width (ft) =  5.00

Calculations
Qmin (cfs) =  7.51
Qmax (cfs) =  7.51
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  7.51
Qpipe (cfs) =  7.51
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  3.00
Veloc Up (ft/s) =  4.95
HGL Dn (ft) =  187.74
HGL Up (ft) =  187.47
Hw Elev (ft) =  187.93
Hw/D (ft) =  0.71
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Culvert #5

Invert Elev Dn (ft) =  233.25
Pipe Length (ft) =  66.00
Slope (%) =  3.41
Invert Elev Up (ft) =  235.50
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.010
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  245.00
Top Width (ft) =  20.00
Crest Width (ft) =  20.00

Calculations
Qmin (cfs) =  9.56
Qmax (cfs) =  9.56
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  9.56
Qpipe (cfs) =  9.56
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  3.65
Veloc Up (ft/s) =  5.37
HGL Dn (ft) =  234.80
HGL Up (ft) =  236.60
Hw Elev (ft) =  237.13
Hw/D (ft) =  0.82
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 9 2022

Culvert #6

Invert Elev Dn (ft) =  229.64
Pipe Length (ft) =  72.00
Slope (%) =  0.50
Invert Elev Up (ft) =  230.00
Rise (in) =  15.0
Shape =  Circular
Span (in) =  15.0
No. Barrels =  1
n-Value =  0.023
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  243.60
Top Width (ft) =  10.00
Crest Width (ft) =  10.00

Calculations
Qmin (cfs) =  10.00
Qmax (cfs) =  10.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  10.00
Qpipe (cfs) =  10.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  8.21
Veloc Up (ft/s) =  8.15
HGL Dn (ft) =  230.86
HGL Up (ft) =  235.97
Hw Elev (ft) =  237.20
Hw/D (ft) =  5.76
Flow Regime =  Outlet Control



E5

STANDARD 4: WATER QUALITY VOLUME

Reference: Massachusetts Stormwater Handbook, Chapter 1, Standard 4

Required Water Quality Volume (WQV) 0.5 inch of runoff

TSS REMOVAL CALCULATION

Drainage 

Area
WQV

Available Basin 

Storage (elev = top 

of grate)

% TSS 

Removal

(sf) (sf) (acres) (cf) (cf) (%)

Stormwater Management 

Basin No. 1

(Bioretention Basin) 

65,786 61,506 1.4 2,563 3,273 90%

Stormwater Management 

Basin No. 2

(Bioretention Basin) 

657,251 93,268 2.1 3,886 4,514 90%

Ref: HydroCAD

WQV

Equation: WQV = Imp. Area x inches x 1-ft/12-in

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

Impervous Area
Description
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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) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PRE-DEVELOPMENT

DA1_Pre

DA-1

DA2_Pre

DA-2

DA3_Pre

DA-3

DA4_Pre

DA-4

DA5_Pre

DA-5

1P_Pre

Pond 1P

7P_Pre

Pond 7P

11P_Pre

Pond 11P

S1_Pre

DA-1 Stor
POA_Pre

Point of Analysis

Routing Diagram for ASMG_221383_Hydrology
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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

Runoff Area=160.430 ac   2.51% Impervious   Runoff Depth=0.48"Subcatchment DA1_Pre: DA-1
   Flow Length=5,870'   Tc=47.5 min   CN=65   Runoff=30.15 cfs  6.403 af

Runoff Area=7.500 ac   16.69% Impervious   Runoff Depth=1.47"Subcatchment DA2_Pre: DA-2
   Flow Length=1,705'   Slope=0.0711 '/'   Tc=7.0 min   CN=84   Runoff=12.43 cfs  0.917 af

Runoff Area=0.630 ac   72.00% Impervious   Runoff Depth=2.20"Subcatchment DA3_Pre: DA-3
   Tc=5.0 min   CN=93   Runoff=1.64 cfs  0.115 af

Runoff Area=0.090 ac   87.56% Impervious   Runoff Depth=2.49"Subcatchment DA4_Pre: DA-4
   Tc=5.0 min   CN=96   Runoff=0.26 cfs  0.019 af

Runoff Area=6.350 ac   3.74% Impervious   Runoff Depth=0.87"Subcatchment DA5_Pre: DA-5
   Flow Length=1,153'   Slope=0.1040 '/'   Tc=22.5 min   CN=74   Runoff=3.83 cfs  0.461 af

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

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

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

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

   Inflow=34.33 cfs  7.905 afLink POA_Pre: Point of Analysis
   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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Summary for Subcatchment DA1_Pre: DA-1

Runoff = 30.15 cfs @ 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 III 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 0.11 Sheet Flow, Sheet-Woods
Woods: Light underbrush   n= 0.400   P2= 2.94"

24.9 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_Pre: DA-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=160.430 ac

Runoff Volume=6.403 af

Runoff Depth=0.48"

Flow Length=5,870'

Tc=47.5 min

CN=65

30.15 cfs
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Summary for Subcatchment DA2_Pre: DA-2

Runoff = 12.43 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 III 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

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=7.500 ac

Runoff Volume=0.917 af

Runoff Depth=1.47"

Flow Length=1,705'

Slope=0.0711 '/'

Tc=7.0 min

CN=84

12.43 cfs
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Summary for Subcatchment DA3_Pre: DA-3

Runoff = 1.64 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=0.630 ac

Runoff Volume=0.115 af

Runoff Depth=2.20"

Tc=5.0 min

CN=93

1.64 cfs
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Summary for Subcatchment DA4_Pre: DA-4

Runoff = 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 III 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

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=0.090 ac

Runoff Volume=0.019 af

Runoff Depth=2.49"

Tc=5.0 min

CN=96

0.26 cfs
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Summary for Subcatchment DA5_Pre: DA-5

Runoff = 3.83 cfs @ 12.34 hrs,  Volume= 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 III 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"

10.9 1,053 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland   Kv= 5.0 fps

22.5 1,153 Total

Subcatchment DA5_Pre: DA-5

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=6.350 ac

Runoff Volume=0.461 af

Runoff Depth=0.87"

Flow Length=1,153'

Slope=0.1040 '/'

Tc=22.5 min

CN=74

3.83 cfs
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Summary for Pond 1P_Pre: Pond 1P

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 = 7.500 ac, 16.69% Impervious,  Inflow Depth = 1.47"    for  2-yr (Hampden) event
Inflow = 12.43 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) (sq-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_Pre: Pond 1P
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Inflow Area=7.500 ac

Peak Elev=188.25'

Storage=4,861 cf
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Summary for Pond 7P_Pre: Pond 7P

Stage-area for elev 182 assumed based on culvert inverts.
Stage-area for elev 183-190 from civil survey.

[79] Warning: Submerged Pond 1P_Pre Primary device # 1 OUTLET by 1.06'
[79] Warning: Submerged Pond 1P_Pre Primary device # 2 OUTLET by 1.35'

Inflow Area = 7.590 ac, 17.53% Impervious,  Inflow Depth = 1.46"    for  2-yr (Hampden) event
Inflow = 8.75 cfs @ 12.19 hrs,  Volume= 0.926 af
Outflow = 8.71 cfs @ 12.21 hrs,  Volume= 0.926 af,  Atten= 0%,  Lag= 1.3 min
Primary = 8.71 cfs @ 12.21 hrs,  Volume= 0.926 af
Secondary = 0.00 cfs @ 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' 5,536 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-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   
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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)

Pond 7P_Pre: Pond 7P

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

9

8

7

6

5

4

3

2

1

0

Inflow Area=7.590 ac
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Storage=199 cf

8.75 cfs

8.71 cfs

8.71 cfs
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Summary for Pond 11P_Pre: Pond 11P

Stage-area for elev 182 assumed based on culvert inverts.
Stage-area for elev 183-190 from civil survey.

Inflow Area = 6.350 ac, 3.74% Impervious,  Inflow Depth = 0.87"    for  2-yr (Hampden) event
Inflow = 3.83 cfs @ 12.34 hrs,  Volume= 0.461 af
Outflow = 3.83 cfs @ 12.36 hrs,  Volume= 0.461 af,  Atten= 0%,  Lag= 0.9 min
Primary = 3.83 cfs @ 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) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-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)
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Pond 11P_Pre: Pond 11P
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Summary for Pond S1_Pre: DA-1 Stor

Stage-area for elev 177 assumed based on culvert inverts.
Stage-area for elev 182-185 from civil survey.
Stage-area for elev 186-194 from KLF surface.

Inflow Area = 168.650 ac, 3.44% Impervious,  Inflow Depth = 0.53"    for  2-yr (Hampden) event
Inflow = 32.49 cfs @ 12.77 hrs,  Volume= 7.444 af
Outflow = 32.48 cfs @ 12.78 hrs,  Volume= 7.444 af,  Atten= 0%,  Lag= 0.3 min
Primary = 32.48 cfs @ 12.78 hrs,  Volume= 7.444 af
Secondary = 0.00 cfs @ 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 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-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   
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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)

Pond S1_Pre: DA-1 Stor
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Inflow Area=168.650 ac

Peak Elev=179.67'
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Summary for Link POA_Pre: Point of Analysis

Inflow Area = 175.000 ac, 3.45% Impervious,  Inflow Depth = 0.54"    for  2-yr (Hampden) event
Inflow = 34.33 cfs @ 12.73 hrs,  Volume= 7.905 af
Primary = 34.33 cfs @ 12.73 hrs,  Volume= 7.905 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link POA_Pre: Point of Analysis
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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

Runoff Area=160.430 ac   2.51% Impervious   Runoff Depth=1.32"Subcatchment DA1_Pre: DA-1
   Flow Length=5,870'   Tc=47.5 min   CN=65   Runoff=103.03 cfs  17.619 af

Runoff Area=7.500 ac   16.69% Impervious   Runoff Depth=2.80"Subcatchment DA2_Pre: DA-2
   Flow Length=1,705'   Slope=0.0711 '/'   Tc=7.0 min   CN=84   Runoff=23.68 cfs  1.749 af

Runoff Area=0.630 ac   72.00% Impervious   Runoff Depth=3.69"Subcatchment DA3_Pre: DA-3
   Tc=5.0 min   CN=93   Runoff=2.67 cfs  0.194 af

Runoff Area=0.090 ac   87.56% Impervious   Runoff Depth=4.02"Subcatchment DA4_Pre: DA-4
   Tc=5.0 min   CN=96   Runoff=0.40 cfs  0.030 af

Runoff Area=6.350 ac   3.74% Impervious   Runoff Depth=1.96"Subcatchment DA5_Pre: DA-5
   Flow Length=1,153'   Slope=0.1040 '/'   Tc=22.5 min   CN=74   Runoff=9.22 cfs  1.036 af

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

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

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

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

   Inflow=102.43 cfs  20.618 afLink POA_Pre: Point of Analysis
   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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Summary for Subcatchment DA1_Pre: DA-1

Runoff = 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 III 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 0.11 Sheet Flow, Sheet-Woods
Woods: Light underbrush   n= 0.400   P2= 2.94"

24.9 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_Pre: DA-1
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=160.430 ac

Runoff Volume=17.619 af

Runoff Depth=1.32"

Flow Length=5,870'

Tc=47.5 min

CN=65

103.03 cfs



Type III 24-hr  10-yr (Hampden) Rainfall=4.48"ASMG_221383_Hydrology
  Printed  11/11/2022Prepared by {enter your company name here}

Page 21HydroCAD® 10.00-19  s/n 09111  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment DA2_Pre: DA-2

Runoff = 23.68 cfs @ 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 III 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
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=7.500 ac

Runoff Volume=1.749 af

Runoff Depth=2.80"

Flow Length=1,705'

Slope=0.0711 '/'

Tc=7.0 min

CN=84

23.68 cfs
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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 III 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
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=0.630 ac

Runoff Volume=0.194 af

Runoff Depth=3.69"

Tc=5.0 min

CN=93

2.67 cfs
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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 III 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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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=0.090 ac

Runoff Volume=0.030 af

Runoff Depth=4.02"

Tc=5.0 min

CN=96

0.40 cfs
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Summary for Subcatchment DA5_Pre: DA-5

Runoff = 9.22 cfs @ 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 III 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"

10.9 1,053 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland   Kv= 5.0 fps

22.5 1,153 Total

Subcatchment DA5_Pre: DA-5
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=6.350 ac

Runoff Volume=1.036 af

Runoff Depth=1.96"

Flow Length=1,153'

Slope=0.1040 '/'

Tc=22.5 min

CN=74

9.22 cfs
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Summary for Pond 1P_Pre: Pond 1P

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 = 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) (sq-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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Pond 1P_Pre: Pond 1P
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Inflow Area=7.500 ac

Peak Elev=189.45'

Storage=10,664 cf
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Summary for Pond 7P_Pre: Pond 7P

Stage-area for elev 182 assumed based on culvert inverts.
Stage-area for elev 183-190 from civil survey.

[79] Warning: Submerged Pond 1P_Pre Primary device # 1 OUTLET by 2.84'
[79] Warning: Submerged Pond 1P_Pre Primary device # 2 OUTLET by 3.13'

Inflow Area = 7.590 ac, 17.53% Impervious,  Inflow Depth = 2.80"    for  10-yr (Hampden) event
Inflow = 13.55 cfs @ 12.23 hrs,  Volume= 1.770 af
Outflow = 13.21 cfs @ 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 = 0.02 cfs @ 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' 5,536 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-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   
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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)
3=Emergency Spillway  (Weir Controls 0.01 cfs @ 0.24 fps)

Pond 7P_Pre: Pond 7P
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Inflow Area=7.590 ac

Peak Elev=186.01'

Storage=1,084 cf
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0.02 cfs
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Summary for Pond 11P_Pre: Pond 11P

Stage-area for elev 182 assumed based on culvert inverts.
Stage-area for elev 183-190 from civil survey.

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 = 9.21 cfs @ 12.33 hrs,  Volume= 1.036 af,  Atten= 0%,  Lag= 0.5 min
Primary = 9.21 cfs @ 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) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-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)
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Pond 11P_Pre: Pond 11P
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Peak Elev=224.44'

Storage=469 cf
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Summary for Pond S1_Pre: DA-1 Stor

Stage-area for elev 177 assumed based on culvert inverts.
Stage-area for elev 182-185 from civil survey.
Stage-area for elev 186-194 from KLF surface.

[81] Warning: Exceeded Pond 7P_Pre by 2.51' @ 12.90 hrs

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 = 0.00 cfs @ 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 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-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   
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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)

Pond S1_Pre: DA-1 Stor
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Inflow Area=168.650 ac
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Summary for Link POA_Pre: Point of Analysis

Inflow Area = 175.000 ac, 3.45% Impervious,  Inflow Depth = 1.41"    for  10-yr (Hampden) event
Inflow = 102.43 cfs @ 12.84 hrs,  Volume= 20.618 af
Primary = 102.43 cfs @ 12.84 hrs,  Volume= 20.618 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link POA_Pre: Point of Analysis
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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

Runoff Area=160.430 ac   2.51% Impervious   Runoff Depth=3.05"Subcatchment DA1_Pre: DA-1
   Flow Length=5,870'   Tc=47.5 min   CN=65   Runoff=254.08 cfs  40.756 af

Runoff Area=7.500 ac   16.69% Impervious   Runoff Depth=5.07"Subcatchment DA2_Pre: DA-2
   Flow Length=1,705'   Slope=0.0711 '/'   Tc=7.0 min   CN=84   Runoff=42.12 cfs  3.171 af

Runoff Area=0.630 ac   72.00% Impervious   Runoff Depth=6.10"Subcatchment DA3_Pre: DA-3
   Tc=5.0 min   CN=93   Runoff=4.30 cfs  0.320 af

Runoff Area=0.090 ac   87.56% Impervious   Runoff Depth=6.45"Subcatchment DA4_Pre: DA-4
   Tc=5.0 min   CN=96   Runoff=0.63 cfs  0.048 af

Runoff Area=6.350 ac   3.74% Impervious   Runoff Depth=3.98"Subcatchment DA5_Pre: DA-5
   Flow Length=1,153'   Slope=0.1040 '/'   Tc=22.5 min   CN=74   Runoff=19.02 cfs  2.107 af

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

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

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

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

   Inflow=273.50 cfs  46.393 afLink POA_Pre: Point of Analysis
   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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Summary for Subcatchment DA1_Pre: DA-1

Runoff = 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 III 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 0.11 Sheet Flow, Sheet-Woods
Woods: Light underbrush   n= 0.400   P2= 2.94"

24.9 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_Pre: DA-1
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=160.430 ac

Runoff Volume=40.756 af

Runoff Depth=3.05"

Flow Length=5,870'

Tc=47.5 min

CN=65

254.08 cfs
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Summary for Subcatchment DA2_Pre: DA-2

Runoff = 42.12 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 III 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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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=7.500 ac

Runoff Volume=3.171 af

Runoff Depth=5.07"

Flow Length=1,705'

Slope=0.0711 '/'

Tc=7.0 min

CN=84

42.12 cfs
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Summary for Subcatchment DA3_Pre: DA-3

Runoff = 4.30 cfs @ 12.07 hrs,  Volume= 0.320 af,  Depth= 6.10"

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

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
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=0.630 ac

Runoff Volume=0.320 af

Runoff Depth=6.10"

Tc=5.0 min

CN=93

4.30 cfs
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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 III 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
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=0.090 ac

Runoff Volume=0.048 af

Runoff Depth=6.45"

Tc=5.0 min

CN=96

0.63 cfs
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Summary for Subcatchment DA5_Pre: DA-5

Runoff = 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 III 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"

10.9 1,053 0.1040 1.61 Shallow Concentrated Flow, SCF-Woods
Woodland   Kv= 5.0 fps

22.5 1,153 Total

Subcatchment DA5_Pre: DA-5
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Hydrograph
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=6.350 ac

Runoff Volume=2.107 af

Runoff Depth=3.98"

Flow Length=1,153'

Slope=0.1040 '/'

Tc=22.5 min

CN=74

19.02 cfs
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Summary for Pond 1P_Pre: Pond 1P

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 = 7.500 ac, 16.69% Impervious,  Inflow Depth = 5.07"    for  100-yr (Hampden) event
Inflow = 42.12 cfs @ 12.10 hrs,  Volume= 3.171 af
Outflow = 18.85 cfs @ 12.30 hrs,  Volume= 3.162 af,  Atten= 55%,  Lag= 12.1 min
Primary = 18.85 cfs @ 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 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-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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Pond 1P_Pre: Pond 1P
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Inflow Area=7.500 ac

Peak Elev=191.47'

Storage=23,900 cf

42.12 cfs

18.85 cfs
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Summary for Pond 7P_Pre: Pond 7P

Stage-area for elev 182 assumed based on culvert inverts.
Stage-area for elev 183-190 from civil survey.

[79] Warning: Submerged Pond 1P_Pre Primary device # 1 OUTLET by 3.27'
[79] Warning: Submerged Pond 1P_Pre Primary device # 2 OUTLET by 3.56'

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 = 5.05 cfs @ 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' 5,536 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-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   
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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)
3=Emergency Spillway  (Weir Controls 5.02 cfs @ 2.08 fps)

Pond 7P_Pre: Pond 7P
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Inflow Area=7.590 ac

Peak Elev=186.44'

Storage=1,405 cf
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Summary for Pond 11P_Pre: Pond 11P

Stage-area for elev 182 assumed based on culvert inverts.
Stage-area for elev 183-190 from civil survey.

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 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-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)
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Pond 11P_Pre: Pond 11P
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Inflow Area=6.350 ac
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Summary for Pond S1_Pre: DA-1 Stor

Stage-area for elev 177 assumed based on culvert inverts.
Stage-area for elev 182-185 from civil survey.
Stage-area for elev 186-194 from KLF surface.

[81] Warning: Exceeded Pond 7P_Pre by 7.67' @ 13.23 hrs

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 = 264.10 cfs @ 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 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-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   
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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)

Pond S1_Pre: DA-1 Stor
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Inflow Area=168.650 ac

Peak Elev=191.80'

Storage=149,914 cf
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Summary for Link POA_Pre: Point of Analysis

Inflow Area = 175.000 ac, 3.45% Impervious,  Inflow Depth = 3.18"    for  100-yr (Hampden) event
Inflow = 273.50 cfs @ 12.74 hrs,  Volume= 46.393 af
Primary = 273.50 cfs @ 12.74 hrs,  Volume= 46.393 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link POA_Pre: Point of Analysis
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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

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

Runoff Area=151.840 ac   2.58% Impervious   Runoff Depth=0.48"Subcatchment DA1_Post: DA-1
   Flow Length=5,870'   Tc=47.5 min   CN=65   Runoff=28.53 cfs  6.060 af

Runoff Area=0.980 ac   72.00% Impervious   Runoff Depth=2.20"Subcatchment DA3_Post: DA-3
   Tc=5.0 min   CN=93   Runoff=2.55 cfs  0.179 af

Runoff Area=14.950 ac   2.75% Impervious   Runoff Depth=0.73"Subcatchment DA5a_Post: DA-5a
   Flow Length=890'   Tc=19.0 min   CN=71   Runoff=7.65 cfs  0.905 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=1.14"Subcatchment DA5b_Post: DA-5b
   Tc=5.0 min   CN=79   Runoff=0.30 cfs  0.021 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=1.14"Subcatchment DA5c_Post: DA-5c
   Tc=5.0 min   CN=79   Runoff=0.30 cfs  0.021 af

Peak Elev=190.78'  Storage=18,846 cf   Inflow=12.43 cfs  0.917 afPond 1P_Post: Pond 1P
24.0"  Round Culvert  n=0.012  L=150.0'  S=0.0250 '/'   Outflow=2.67 cfs  0.599 af

Peak Elev=180.11'  Storage=59 cf   Inflow=28.53 cfs  6.060 afPond S1_Post: DA-1 Stor
   Primary=28.53 cfs  6.060 af   Secondary=0.00 cfs  0.000 af   Outflow=28.53 cfs  6.060 af

Peak Elev=188.88'  Storage=3,858 cf   Inflow=3.10 cfs  0.778 afPond SWP1_Post: SW Pond 1
   Primary=3.05 cfs  0.706 af   Secondary=0.00 cfs  0.000 af   Outflow=3.05 cfs  0.706 af

Peak Elev=237.11'  Storage=5,647 cf   Inflow=7.77 cfs  0.915 afPond SWP2_Post: SW Pond 2
   Primary=6.16 cfs  0.792 af   Secondary=1.27 cfs  0.020 af   Outflow=7.42 cfs  0.812 af

Peak Elev=242.71'  Storage=917 cf   Inflow=7.65 cfs  0.905 afPond SWPT_Post: SW Pre Treat
   Primary=7.64 cfs  0.894 af   Secondary=0.00 cfs  0.000 af   Outflow=7.64 cfs  0.894 af

   Inflow=34.84 cfs  7.599 afLink POA_Post: Point of Analysis
   Primary=34.84 cfs  7.599 af

Total Runoff Area = 175.710 ac   Runoff Volume = 8.103 af   Average Runoff Depth = 0.55"
96.42% Pervious = 169.419 ac     3.58% Impervious = 6.291 ac
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Summary for Subcatchment DA-2_Post: DA-2

Runoff = 12.43 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 III 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
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2-yr (Hampden) Rainfall=2.94"

Runoff Area=7.500 ac

Runoff Volume=0.917 af

Runoff Depth=1.47"

Flow Length=1,705'

Slope=0.0711 '/'

Tc=7.0 min

CN=84

12.43 cfs
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Summary for Subcatchment DA1_Post: DA-1

Runoff = 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 III 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 0.11 Sheet Flow, Sheet-Woods
Woods: Light underbrush   n= 0.400   P2= 2.94"

24.9 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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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=151.840 ac

Runoff Volume=6.060 af

Runoff Depth=0.48"

Flow Length=5,870'

Tc=47.5 min

CN=65

28.53 cfs
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Summary for Subcatchment DA3_Post: DA-3

Runoff = 2.55 cfs @ 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 III 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
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=0.980 ac

Runoff Volume=0.179 af

Runoff Depth=2.20"

Tc=5.0 min

CN=93

2.55 cfs
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Summary for Subcatchment DA5a_Post: DA-5a

Runoff = 7.65 cfs @ 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 III 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
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Subcatchment DA5a_Post: DA-5a
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=14.950 ac

Runoff Volume=0.905 af

Runoff Depth=0.73"

Flow Length=890'

Tc=19.0 min

CN=71

7.65 cfs
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Summary for Subcatchment DA5b_Post: DA-5b

Runoff = 0.30 cfs @ 12.08 hrs,  Volume= 0.021 af,  Depth= 1.14"

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

Area (ac) CN Description

* 0.220 79

0.220 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment DA5b_Post: DA-5b
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=0.220 ac

Runoff Volume=0.021 af

Runoff Depth=1.14"

Tc=5.0 min

CN=79

0.30 cfs
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Summary for Subcatchment DA5c_Post: DA-5c

Runoff = 0.30 cfs @ 12.08 hrs,  Volume= 0.021 af,  Depth= 1.14"

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

Area (ac) CN Description

* 0.220 79

0.220 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment DA5c_Post: DA-5c
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=0.220 ac

Runoff Volume=0.021 af

Runoff Depth=1.14"

Tc=5.0 min

CN=79

0.30 cfs
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Summary for Pond 1P_Post: Pond 1P

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 = 7.500 ac, 16.69% Impervious,  Inflow Depth = 1.47"    for  2-yr (Hampden) event
Inflow = 12.43 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) (sq-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= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 190.00' / 186.25'   S= 0.0250 '/'   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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Pond 1P_Post: Pond 1P
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Inflow Area=7.500 ac

Peak Elev=190.78'

Storage=18,846 cf

24.0"

Round Culvert

n=0.012

L=150.0'

S=0.0250 '/'

12.43 cfs

2.67 cfs
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Summary for Pond S1_Post: DA-1 Stor

Stage-area for elev 177 assumed based on culvert inverts.
Stage-area for elev 182-185 from civil survey.
Stage-area for elev 186-194 from KLF surface.

Inflow Area = 151.840 ac, 2.58% Impervious,  Inflow Depth = 0.48"    for  2-yr (Hampden) event
Inflow = 28.53 cfs @ 12.82 hrs,  Volume= 6.060 af
Outflow = 28.53 cfs @ 12.82 hrs,  Volume= 6.060 af,  Atten= 0%,  Lag= 0.0 min
Primary = 28.53 cfs @ 12.82 hrs,  Volume= 6.060 af
Secondary = 0.00 cfs @ 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= 180.11' @ 12.82 hrs   Surf.Area= 580 sf   Storage= 59 cf

Plug-Flow detention time= 0.0 min calculated for 6.059 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 942.8 - 942.8 )

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) (sq-ft) (cubic-feet) (cubic-feet) (sq-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 177.80' 84.0"  Round 84" CMP   
L= 132.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 177.80' / 170.70'   S= 0.0538 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 38.48 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=45.15 cfs @ 12.82 hrs  HW=180.11'   (Free Discharge)
1=84" CMP  (Inlet Controls 45.15 cfs @ 4.08 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=180.00'   (Free Discharge)
2=Road overflow  ( Controls 0.00 cfs)
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Pond S1_Post: DA-1 Stor
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Inflow Area=151.840 ac

Peak Elev=180.11'

Storage=59 cf

28.53 cfs

28.53 cfs

28.53 cfs

0.00 cfs
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Summary for Pond SWP1_Post: SW Pond 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.

[79] Warning: Submerged Pond 1P_Post Primary device # 1 OUTLET by 2.63'

Inflow Area = 8.480 ac, 23.08% Impervious,  Inflow Depth = 1.10"    for  2-yr (Hampden) event
Inflow = 3.10 cfs @ 12.50 hrs,  Volume= 0.778 af
Outflow = 3.05 cfs @ 12.55 hrs,  Volume= 0.706 af,  Atten= 2%,  Lag= 3.0 min
Primary = 3.05 cfs @ 12.55 hrs,  Volume= 0.706 af
Secondary = 0.00 cfs @ 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= 188.88' @ 12.55 hrs   Surf.Area= 1,933 sf   Storage= 3,858 cf

Plug-Flow detention time= 87.3 min calculated for 0.706 af (91% of inflow)
Center-of-Mass det. time= 32.2 min ( 958.2 - 926.0 )

Volume Invert Avail.Storage Storage Description

#1 186.00' 6,240 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.00 777 0 0
187.00 1,157 967 967
188.00 1,549 1,353 2,320
189.00 1,984 1,767 4,087
190.00 2,323 2,154 6,240

Device Routing     Invert Outlet Devices

#1 Device 2 188.50' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 183.00' 15.0"  Round 15" CPP   

L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.00' / 182.63'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#3 Secondary 189.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  10.00  12.00   

Primary OutFlow  Max=3.05 cfs @ 12.55 hrs  HW=188.88'   (Free Discharge)
2=15" CPP  (Passes 3.05 cfs of 10.70 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 3.05 cfs @ 1.99 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=186.00'   (Free Discharge)
3=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond SWP1_Post: SW Pond 1
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Inflow Area=8.480 ac

Peak Elev=188.88'

Storage=3,858 cf

3.10 cfs

3.05 cfs

3.05 cfs

0.00 cfs
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Summary for Pond SWP2_Post: SW Pond 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.

[79] Warning: Submerged Pond SWPT_Post Primary device # 2 INLET by 1.61'

Inflow Area = 15.170 ac, 2.71% Impervious,  Inflow Depth = 0.72"    for  2-yr (Hampden) event
Inflow = 7.77 cfs @ 12.31 hrs,  Volume= 0.915 af
Outflow = 7.42 cfs @ 12.38 hrs,  Volume= 0.812 af,  Atten= 4%,  Lag= 4.0 min
Primary = 6.16 cfs @ 12.38 hrs,  Volume= 0.792 af
Secondary = 1.27 cfs @ 12.38 hrs,  Volume= 0.020 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 237.11' @ 12.38 hrs   Surf.Area= 2,020 sf   Storage= 5,647 cf

Plug-Flow detention time= 79.6 min calculated for 0.812 af (89% of inflow)
Center-of-Mass det. time= 26.1 min ( 919.5 - 893.4 )

Volume Invert Avail.Storage Storage Description

#1 233.00' 7,583 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

233.00 799 0 0
234.00 1,054 927 927
235.00 1,335 1,195 2,121
236.00 1,644 1,490 3,611
237.00 1,980 1,812 5,423
238.00 2,340 2,160 7,583

Device Routing     Invert Outlet Devices

#1 Device 2 236.50' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 230.00' 15.0"  Round 15" CPP   

L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.00' / 229.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#3 Secondary 237.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  10.00  12.00   

Primary OutFlow  Max=6.15 cfs @ 12.38 hrs  HW=237.11'   (Free Discharge)
2=15" CPP  (Passes 6.15 cfs of 11.88 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 6.15 cfs @ 2.51 fps)

Secondary OutFlow  Max=1.24 cfs @ 12.38 hrs  HW=237.11'   (Free Discharge)
3=Custom Weir/Orifice  (Weir Controls 1.24 cfs @ 1.09 fps)
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Pond SWP2_Post: SW Pond 2
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Inflow Area=15.170 ac

Peak Elev=237.11'

Storage=5,647 cf

7.77 cfs

7.42 cfs

6.16 cfs

1.27 cfs
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Summary for Pond SWPT_Post: SW Pre Treat

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 = 14.950 ac, 2.75% Impervious,  Inflow Depth = 0.73"    for  2-yr (Hampden) event
Inflow = 7.65 cfs @ 12.30 hrs,  Volume= 0.905 af
Outflow = 7.64 cfs @ 12.31 hrs,  Volume= 0.894 af,  Atten= 0%,  Lag= 0.6 min
Primary = 7.64 cfs @ 12.31 hrs,  Volume= 0.894 af
Secondary = 0.00 cfs @ 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= 242.71' @ 12.31 hrs   Surf.Area= 701 sf   Storage= 917 cf

Plug-Flow detention time= 10.5 min calculated for 0.894 af (99% of inflow)
Center-of-Mass det. time= 3.8 min ( 894.4 - 890.6 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 2,033 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 383 0 0
242.00 559 471 471
243.00 760 660 1,131
244.00 1,045 903 2,033

Device Routing     Invert Outlet Devices

#1 Device 2 242.00' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 235.50' 24.0"  Round 24" CPP   

L= 66.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 235.50' / 234.84'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#3 Secondary 244.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  100.00  100.00   

Primary OutFlow  Max=7.63 cfs @ 12.31 hrs  HW=242.71'   (Free Discharge)
2=24" CPP  (Passes 7.63 cfs of 29.75 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 7.63 cfs @ 2.70 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=241.00'   (Free Discharge)
3=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond SWPT_Post: SW Pre Treat
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Inflow Area=14.950 ac

Peak Elev=242.71'

Storage=917 cf

7.65 cfs

7.64 cfs

7.64 cfs

0.00 cfs
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Summary for Link POA_Post: Point of Analysis

Inflow Area = 175.710 ac, 3.58% Impervious,  Inflow Depth = 0.52"    for  2-yr (Hampden) event
Inflow = 34.84 cfs @ 12.73 hrs,  Volume= 7.599 af
Primary = 34.84 cfs @ 12.73 hrs,  Volume= 7.599 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link POA_Post: Point of Analysis

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=175.710 ac
34.84 cfs

34.84 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

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

Runoff Area=151.840 ac   2.58% Impervious   Runoff Depth=1.32"Subcatchment DA1_Post: DA-1
   Flow Length=5,870'   Tc=47.5 min   CN=65   Runoff=97.52 cfs  16.675 af

Runoff Area=0.980 ac   72.00% Impervious   Runoff Depth=3.69"Subcatchment DA3_Post: DA-3
   Tc=5.0 min   CN=93   Runoff=4.16 cfs  0.301 af

Runoff Area=14.950 ac   2.75% Impervious   Runoff Depth=1.73"Subcatchment DA5a_Post: DA-5a
   Flow Length=890'   Tc=19.0 min   CN=71   Runoff=20.30 cfs  2.158 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=2.36"Subcatchment DA5b_Post: DA-5b
   Tc=5.0 min   CN=79   Runoff=0.63 cfs  0.043 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=2.36"Subcatchment DA5c_Post: DA-5c
   Tc=5.0 min   CN=79   Runoff=0.63 cfs  0.043 af

Peak Elev=191.91'  Storage=27,406 cf   Inflow=23.68 cfs  1.749 afPond 1P_Post: Pond 1P
24.0"  Round Culvert  n=0.012  L=150.0'  S=0.0250 '/'   Outflow=11.51 cfs  1.431 af

Peak Elev=181.31'  Storage=1,334 cf   Inflow=97.52 cfs  16.675 afPond S1_Post: DA-1 Stor
   Primary=97.42 cfs  16.675 af   Secondary=0.00 cfs  0.000 af   Outflow=97.42 cfs  16.675 af

Peak Elev=189.27'  Storage=4,626 cf   Inflow=13.21 cfs  1.732 afPond SWP1_Post: SW Pond 1
   Primary=8.61 cfs  1.470 af   Secondary=4.59 cfs  0.190 af   Outflow=13.20 cfs  1.660 af

Peak Elev=237.42'  Storage=6,282 cf   Inflow=20.52 cfs  2.190 afPond SWP2_Post: SW Pond 2
   Primary=11.30 cfs  1.755 af   Secondary=9.17 cfs  0.333 af   Outflow=20.47 cfs  2.087 af

Peak Elev=243.35'  Storage=1,418 cf   Inflow=20.30 cfs  2.158 afPond SWPT_Post: SW Pre Treat
   Primary=20.25 cfs  2.147 af   Secondary=0.00 cfs  0.000 af   Outflow=20.25 cfs  2.147 af

   Inflow=114.21 cfs  20.466 afLink POA_Post: Point of Analysis
   Primary=114.21 cfs  20.466 af

Total Runoff Area = 175.710 ac   Runoff Volume = 20.970 af   Average Runoff Depth = 1.43"
96.42% Pervious = 169.419 ac     3.58% Impervious = 6.291 ac



Type III 24-hr  10-yr (Hampden) Rainfall=4.48"ASMG_221383_Hydrology
  Printed  11/11/2022Prepared by {enter your company name here}

Page 23HydroCAD® 10.00-19  s/n 09111  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-2_Post: DA-2

Runoff = 23.68 cfs @ 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 III 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

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=7.500 ac

Runoff Volume=1.749 af

Runoff Depth=2.80"

Flow Length=1,705'

Slope=0.0711 '/'

Tc=7.0 min

CN=84

23.68 cfs
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Summary for Subcatchment DA1_Post: DA-1

Runoff = 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 III 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 0.11 Sheet Flow, Sheet-Woods
Woods: Light underbrush   n= 0.400   P2= 2.94"

24.9 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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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=151.840 ac

Runoff Volume=16.675 af

Runoff Depth=1.32"

Flow Length=5,870'

Tc=47.5 min

CN=65

97.52 cfs
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Summary for Subcatchment DA3_Post: DA-3

Runoff = 4.16 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 III 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
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=0.980 ac

Runoff Volume=0.301 af

Runoff Depth=3.69"

Tc=5.0 min

CN=93

4.16 cfs
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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 III 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
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Subcatchment DA5a_Post: DA-5a

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=14.950 ac

Runoff Volume=2.158 af

Runoff Depth=1.73"

Flow Length=890'

Tc=19.0 min

CN=71

20.30 cfs
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Summary for Subcatchment DA5b_Post: DA-5b

Runoff = 0.63 cfs @ 12.08 hrs,  Volume= 0.043 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 III 24-hr  10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description

* 0.220 79

0.220 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment DA5b_Post: DA-5b
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=0.220 ac

Runoff Volume=0.043 af

Runoff Depth=2.36"

Tc=5.0 min

CN=79

0.63 cfs
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Summary for Subcatchment DA5c_Post: DA-5c

Runoff = 0.63 cfs @ 12.08 hrs,  Volume= 0.043 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 III 24-hr  10-yr (Hampden) Rainfall=4.48"

Area (ac) CN Description

* 0.220 79

0.220 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment DA5c_Post: DA-5c
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=0.220 ac

Runoff Volume=0.043 af

Runoff Depth=2.36"

Tc=5.0 min

CN=79

0.63 cfs
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Summary for Pond 1P_Post: Pond 1P

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 = 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 = 11.51 cfs @ 12.28 hrs,  Volume= 1.431 af,  Atten= 51%,  Lag= 11.0 min
Primary = 11.51 cfs @ 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) (sq-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= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 190.00' / 186.25'   S= 0.0250 '/'   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: Pond 1P
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Inflow Area=7.500 ac

Peak Elev=191.91'

Storage=27,406 cf

24.0"

Round Culvert

n=0.012

L=150.0'

S=0.0250 '/'

23.68 cfs

11.51 cfs
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Summary for Pond S1_Post: DA-1 Stor

Stage-area for elev 177 assumed based on culvert inverts.
Stage-area for elev 182-185 from civil survey.
Stage-area for elev 186-194 from KLF surface.

Inflow Area = 151.840 ac, 2.58% Impervious,  Inflow Depth = 1.32"    for  10-yr (Hampden) event
Inflow = 97.52 cfs @ 12.72 hrs,  Volume= 16.675 af
Outflow = 97.42 cfs @ 12.73 hrs,  Volume= 16.675 af,  Atten= 0%,  Lag= 0.4 min
Primary = 97.42 cfs @ 12.73 hrs,  Volume= 16.675 af
Secondary = 0.00 cfs @ 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= 181.31' @ 12.73 hrs   Surf.Area= 1,611 sf   Storage= 1,334 cf

Plug-Flow detention time= 0.1 min calculated for 16.672 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 906.6 - 906.5 )

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) (sq-ft) (cubic-feet) (cubic-feet) (sq-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 177.80' 84.0"  Round 84" CMP   
L= 132.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 177.80' / 170.70'   S= 0.0538 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 38.48 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=97.37 cfs @ 12.73 hrs  HW=181.31'   (Free Discharge)
1=84" CMP  (Inlet Controls 97.37 cfs @ 5.04 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=180.00'   (Free Discharge)
2=Road overflow  ( Controls 0.00 cfs)
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Pond S1_Post: DA-1 Stor
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Inflow Area=151.840 ac
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Summary for Pond SWP1_Post: SW Pond 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.

[79] Warning: Submerged Pond 1P_Post Primary device # 1 OUTLET by 3.02'

Inflow Area = 8.480 ac, 23.08% Impervious,  Inflow Depth = 2.45"    for  10-yr (Hampden) event
Inflow = 13.21 cfs @ 12.24 hrs,  Volume= 1.732 af
Outflow = 13.20 cfs @ 12.25 hrs,  Volume= 1.660 af,  Atten= 0%,  Lag= 0.9 min
Primary = 8.61 cfs @ 12.25 hrs,  Volume= 1.470 af
Secondary = 4.59 cfs @ 12.25 hrs,  Volume= 0.190 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 189.27' @ 12.25 hrs   Surf.Area= 2,074 sf   Storage= 4,626 cf

Plug-Flow detention time= 43.1 min calculated for 1.660 af (96% of inflow)
Center-of-Mass det. time= 15.6 min ( 887.1 - 871.4 )

Volume Invert Avail.Storage Storage Description

#1 186.00' 6,240 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.00 777 0 0
187.00 1,157 967 967
188.00 1,549 1,353 2,320
189.00 1,984 1,767 4,087
190.00 2,323 2,154 6,240

Device Routing     Invert Outlet Devices

#1 Device 2 188.50' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 183.00' 15.0"  Round 15" CPP   

L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.00' / 182.63'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#3 Secondary 189.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  10.00  12.00   

Primary OutFlow  Max=8.60 cfs @ 12.25 hrs  HW=189.27'   (Free Discharge)
2=15" CPP  (Passes 8.60 cfs of 11.08 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 8.60 cfs @ 2.81 fps)

Secondary OutFlow  Max=4.58 cfs @ 12.25 hrs  HW=189.27'   (Free Discharge)
3=Custom Weir/Orifice  (Weir Controls 4.58 cfs @ 1.68 fps)
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Pond SWP1_Post: SW Pond 1
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Inflow Area=8.480 ac

Peak Elev=189.27'

Storage=4,626 cf
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Summary for Pond SWP2_Post: SW Pond 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.

[79] Warning: Submerged Pond SWPT_Post Primary device # 2 INLET by 1.92'

Inflow Area = 15.170 ac, 2.71% Impervious,  Inflow Depth = 1.73"    for  10-yr (Hampden) event
Inflow = 20.52 cfs @ 12.28 hrs,  Volume= 2.190 af
Outflow = 20.47 cfs @ 12.30 hrs,  Volume= 2.087 af,  Atten= 0%,  Lag= 0.8 min
Primary = 11.30 cfs @ 12.30 hrs,  Volume= 1.755 af
Secondary = 9.17 cfs @ 12.30 hrs,  Volume= 0.333 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 237.42' @ 12.30 hrs   Surf.Area= 2,131 sf   Storage= 6,282 cf

Plug-Flow detention time= 37.2 min calculated for 2.087 af (95% of inflow)
Center-of-Mass det. time= 11.9 min ( 876.7 - 864.8 )

Volume Invert Avail.Storage Storage Description

#1 233.00' 7,583 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

233.00 799 0 0
234.00 1,054 927 927
235.00 1,335 1,195 2,121
236.00 1,644 1,490 3,611
237.00 1,980 1,812 5,423
238.00 2,340 2,160 7,583

Device Routing     Invert Outlet Devices

#1 Device 2 236.50' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 230.00' 15.0"  Round 15" CPP   

L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.00' / 229.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#3 Secondary 237.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  10.00  12.00   

Primary OutFlow  Max=11.30 cfs @ 12.30 hrs  HW=237.42'   (Free Discharge)
2=15" CPP  (Passes 11.30 cfs of 12.16 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 11.30 cfs @ 3.08 fps)

Secondary OutFlow  Max=9.15 cfs @ 12.30 hrs  HW=237.42'   (Free Discharge)
3=Custom Weir/Orifice  (Weir Controls 9.15 cfs @ 2.10 fps)
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Pond SWP2_Post: SW Pond 2
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Summary for Pond SWPT_Post: SW Pre Treat

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 = 14.950 ac, 2.75% Impervious,  Inflow Depth = 1.73"    for  10-yr (Hampden) event
Inflow = 20.30 cfs @ 12.27 hrs,  Volume= 2.158 af
Outflow = 20.25 cfs @ 12.28 hrs,  Volume= 2.147 af,  Atten= 0%,  Lag= 0.7 min
Primary = 20.25 cfs @ 12.28 hrs,  Volume= 2.147 af
Secondary = 0.00 cfs @ 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= 243.35' @ 12.28 hrs   Surf.Area= 861 sf   Storage= 1,418 cf

Plug-Flow detention time= 5.3 min calculated for 2.146 af (99% of inflow)
Center-of-Mass det. time= 2.4 min ( 865.5 - 863.1 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 2,033 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 383 0 0
242.00 559 471 471
243.00 760 660 1,131
244.00 1,045 903 2,033

Device Routing     Invert Outlet Devices

#1 Device 2 242.00' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 235.50' 24.0"  Round 24" CPP   

L= 66.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 235.50' / 234.84'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#3 Secondary 244.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  100.00  100.00   

Primary OutFlow  Max=20.24 cfs @ 12.28 hrs  HW=243.35'   (Free Discharge)
2=24" CPP  (Passes 20.24 cfs of 31.27 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 20.24 cfs @ 3.74 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=241.00'   (Free Discharge)
3=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond SWPT_Post: SW Pre Treat
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Summary for Link POA_Post: Point of Analysis

Inflow Area = 175.710 ac, 3.58% Impervious,  Inflow Depth = 1.40"    for  10-yr (Hampden) event
Inflow = 114.21 cfs @ 12.64 hrs,  Volume= 20.466 af
Primary = 114.21 cfs @ 12.64 hrs,  Volume= 20.466 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link POA_Post: Point of Analysis
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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

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

Runoff Area=151.840 ac   2.58% Impervious   Runoff Depth=3.05"Subcatchment DA1_Post: DA-1
   Flow Length=5,870'   Tc=47.5 min   CN=65   Runoff=240.48 cfs  38.574 af

Runoff Area=0.980 ac   72.00% Impervious   Runoff Depth=6.10"Subcatchment DA3_Post: DA-3
   Tc=5.0 min   CN=93   Runoff=6.68 cfs  0.498 af

Runoff Area=14.950 ac   2.75% Impervious   Runoff Depth=3.66"Subcatchment DA5a_Post: DA-5a
   Flow Length=890'   Tc=19.0 min   CN=71   Runoff=44.22 cfs  4.565 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=4.52"Subcatchment DA5b_Post: DA-5b
   Tc=5.0 min   CN=79   Runoff=1.20 cfs  0.083 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=4.52"Subcatchment DA5c_Post: DA-5c
   Tc=5.0 min   CN=79   Runoff=1.20 cfs  0.083 af

Peak Elev=193.41'  Storage=43,002 cf   Inflow=42.12 cfs  3.171 afPond 1P_Post: Pond 1P
24.0"  Round Culvert  n=0.012  L=150.0'  S=0.0250 '/'   Outflow=18.55 cfs  2.853 af

Peak Elev=183.97'  Storage=10,560 cf   Inflow=240.48 cfs  38.574 afPond S1_Post: DA-1 Stor
   Primary=239.68 cfs  38.574 af   Secondary=0.00 cfs  0.000 af   Outflow=239.68 cfs  38.574 af

Peak Elev=189.46'  Storage=5,037 cf   Inflow=21.99 cfs  3.351 afPond SWP1_Post: SW Pond 1
   Primary=11.27 cfs  2.562 af   Secondary=10.63 cfs  0.717 af   Outflow=21.89 cfs  3.279 af

Peak Elev=237.94'  Storage=7,438 cf   Inflow=47.52 cfs  4.638 afPond SWP2_Post: SW Pond 2
   Primary=12.62 cfs  3.211 af   Secondary=31.99 cfs  1.324 af   Outflow=44.61 cfs  4.535 af

Peak Elev=244.12'  Storage=2,033 cf   Inflow=44.22 cfs  4.565 afPond SWPT_Post: SW Pre Treat
   Primary=32.97 cfs  4.381 af   Secondary=14.05 cfs  0.174 af   Outflow=47.02 cfs  4.555 af

   Inflow=275.23 cfs  46.471 afLink POA_Post: Point of Analysis
   Primary=275.23 cfs  46.471 af

Total Runoff Area = 175.710 ac   Runoff Volume = 46.975 af   Average Runoff Depth = 3.21"
96.42% Pervious = 169.419 ac     3.58% Impervious = 6.291 ac
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Summary for Subcatchment DA-2_Post: DA-2

Runoff = 42.12 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 III 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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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=7.500 ac

Runoff Volume=3.171 af

Runoff Depth=5.07"

Flow Length=1,705'

Slope=0.0711 '/'

Tc=7.0 min

CN=84

42.12 cfs
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Summary for Subcatchment DA1_Post: DA-1

Runoff = 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 III 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 0.11 Sheet Flow, Sheet-Woods
Woods: Light underbrush   n= 0.400   P2= 2.94"

24.9 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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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=151.840 ac

Runoff Volume=38.574 af

Runoff Depth=3.05"

Flow Length=5,870'

Tc=47.5 min

CN=65

240.48 cfs
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Summary for Subcatchment DA3_Post: DA-3

Runoff = 6.68 cfs @ 12.07 hrs,  Volume= 0.498 af,  Depth= 6.10"

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

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
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=0.980 ac

Runoff Volume=0.498 af

Runoff Depth=6.10"

Tc=5.0 min

CN=93

6.68 cfs
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Summary for Subcatchment DA5a_Post: DA-5a

Runoff = 44.22 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 III 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
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Subcatchment DA5a_Post: DA-5a
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=14.950 ac

Runoff Volume=4.565 af

Runoff Depth=3.66"

Flow Length=890'

Tc=19.0 min

CN=71

44.22 cfs
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Summary for Subcatchment DA5b_Post: DA-5b

Runoff = 1.20 cfs @ 12.07 hrs,  Volume= 0.083 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 III 24-hr  100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description

* 0.220 79

0.220 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment DA5b_Post: DA-5b
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=0.220 ac

Runoff Volume=0.083 af

Runoff Depth=4.52"

Tc=5.0 min

CN=79

1.20 cfs
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Summary for Subcatchment DA5c_Post: DA-5c

Runoff = 1.20 cfs @ 12.07 hrs,  Volume= 0.083 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 III 24-hr  100-yr (Hampden) Rainfall=6.93"

Area (ac) CN Description

* 0.220 79

0.220 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment DA5c_Post: DA-5c

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=0.220 ac

Runoff Volume=0.083 af

Runoff Depth=4.52"

Tc=5.0 min

CN=79

1.20 cfs
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Summary for Pond 1P_Post: Pond 1P

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 = 7.500 ac, 16.69% Impervious,  Inflow Depth = 5.07"    for  100-yr (Hampden) event
Inflow = 42.12 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 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-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= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 190.00' / 186.25'   S= 0.0250 '/'   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

Inflow
Primary

Hydrograph
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Inflow Area=7.500 ac

Peak Elev=193.41'

Storage=43,002 cf

24.0"

Round Culvert

n=0.012

L=150.0'

S=0.0250 '/'

42.12 cfs

18.55 cfs
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Summary for Pond S1_Post: DA-1 Stor

Stage-area for elev 177 assumed based on culvert inverts.
Stage-area for elev 182-185 from civil survey.
Stage-area for elev 186-194 from KLF surface.

Inflow Area = 151.840 ac, 2.58% Impervious,  Inflow Depth = 3.05"    for  100-yr (Hampden) event
Inflow = 240.48 cfs @ 12.67 hrs,  Volume= 38.574 af
Outflow = 239.68 cfs @ 12.71 hrs,  Volume= 38.574 af,  Atten= 0%,  Lag= 2.3 min
Primary = 239.68 cfs @ 12.71 hrs,  Volume= 38.574 af
Secondary = 0.00 cfs @ 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= 183.97' @ 12.71 hrs   Surf.Area= 5,634 sf   Storage= 10,560 cf

Plug-Flow detention time= 0.3 min calculated for 38.566 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 881.2 - 881.0 )

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) (sq-ft) (cubic-feet) (cubic-feet) (sq-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 177.80' 84.0"  Round 84" CMP   
L= 132.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 177.80' / 170.70'   S= 0.0538 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 38.48 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=239.68 cfs @ 12.71 hrs  HW=183.97'   (Free Discharge)
1=84" CMP  (Inlet Controls 239.68 cfs @ 6.68 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=180.00'   (Free Discharge)
2=Road overflow  ( Controls 0.00 cfs)
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Pond S1_Post: DA-1 Stor
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Inflow Area=151.840 ac

Peak Elev=183.97'

Storage=10,560 cf

240.48 cfs
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239.68 cfs

0.00 cfs
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Summary for Pond SWP1_Post: SW Pond 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.

[79] Warning: Submerged Pond 1P_Post Primary device # 1 OUTLET by 3.21'

Inflow Area = 8.480 ac, 23.08% Impervious,  Inflow Depth = 4.74"    for  100-yr (Hampden) event
Inflow = 21.99 cfs @ 12.12 hrs,  Volume= 3.351 af
Outflow = 21.89 cfs @ 12.14 hrs,  Volume= 3.279 af,  Atten= 0%,  Lag= 1.2 min
Primary = 11.27 cfs @ 12.14 hrs,  Volume= 2.562 af
Secondary = 10.63 cfs @ 12.14 hrs,  Volume= 0.717 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 189.46' @ 12.14 hrs   Surf.Area= 2,140 sf   Storage= 5,037 cf

Plug-Flow detention time= 25.3 min calculated for 3.278 af (98% of inflow)
Center-of-Mass det. time= 10.5 min ( 854.4 - 843.9 )

Volume Invert Avail.Storage Storage Description

#1 186.00' 6,240 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.00 777 0 0
187.00 1,157 967 967
188.00 1,549 1,353 2,320
189.00 1,984 1,767 4,087
190.00 2,323 2,154 6,240

Device Routing     Invert Outlet Devices

#1 Device 2 188.50' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 183.00' 15.0"  Round 15" CPP   

L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.00' / 182.63'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#3 Secondary 189.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  10.00  12.00   

Primary OutFlow  Max=11.27 cfs @ 12.14 hrs  HW=189.46'   (Free Discharge)
2=15" CPP  (Inlet Controls 11.27 cfs @ 9.18 fps)

1=Orifice/Grate  (Passes 11.27 cfs of 12.09 cfs potential flow)

Secondary OutFlow  Max=10.62 cfs @ 12.14 hrs  HW=189.46'   (Free Discharge)
3=Custom Weir/Orifice  (Weir Controls 10.62 cfs @ 2.20 fps)
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Pond SWP1_Post: SW Pond 1
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Inflow Area=8.480 ac

Peak Elev=189.46'

Storage=5,037 cf

21.99 cfs
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11.27 cfs

10.63 cfs
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Summary for Pond SWP2_Post: SW Pond 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.

[79] Warning: Submerged Pond SWPT_Post Primary device # 2 INLET by 2.44'

Inflow Area = 15.170 ac, 2.71% Impervious,  Inflow Depth = 3.67"    for  100-yr (Hampden) event
Inflow = 47.52 cfs @ 12.27 hrs,  Volume= 4.638 af
Outflow = 44.61 cfs @ 12.27 hrs,  Volume= 4.535 af,  Atten= 6%,  Lag= 0.3 min
Primary = 12.62 cfs @ 12.27 hrs,  Volume= 3.211 af
Secondary = 31.99 cfs @ 12.27 hrs,  Volume= 1.324 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 237.94' @ 12.27 hrs   Surf.Area= 2,318 sf   Storage= 7,438 cf

Plug-Flow detention time= 21.1 min calculated for 4.535 af (98% of inflow)
Center-of-Mass det. time= 8.1 min ( 850.4 - 842.3 )

Volume Invert Avail.Storage Storage Description

#1 233.00' 7,583 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

233.00 799 0 0
234.00 1,054 927 927
235.00 1,335 1,195 2,121
236.00 1,644 1,490 3,611
237.00 1,980 1,812 5,423
238.00 2,340 2,160 7,583

Device Routing     Invert Outlet Devices

#1 Device 2 236.50' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 230.00' 15.0"  Round 15" CPP   

L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.00' / 229.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#3 Secondary 237.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  10.00  12.00   

Primary OutFlow  Max=12.61 cfs @ 12.27 hrs  HW=237.94'   (Free Discharge)
2=15" CPP  (Inlet Controls 12.61 cfs @ 10.28 fps)

1=Orifice/Grate  (Passes 12.61 cfs of 22.13 cfs potential flow)

Secondary OutFlow  Max=31.97 cfs @ 12.27 hrs  HW=237.94'   (Free Discharge)
3=Custom Weir/Orifice  (Weir Controls 31.97 cfs @ 3.12 fps)
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Pond SWP2_Post: SW Pond 2
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Inflow Area=15.170 ac

Peak Elev=237.94'

Storage=7,438 cf
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Summary for Pond SWPT_Post: SW Pre Treat

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.

[93] Warning: Storage range exceeded by 0.12'
[88] Warning: Qout>Qin may require smaller dt or Finer Routing
[85] Warning: Oscillations may require smaller dt or Finer Routing (severity=11)

Inflow Area = 14.950 ac, 2.75% Impervious,  Inflow Depth = 3.66"    for  100-yr (Hampden) event
Inflow = 44.22 cfs @ 12.26 hrs,  Volume= 4.565 af
Outflow = 47.02 cfs @ 12.27 hrs,  Volume= 4.555 af,  Atten= 0%,  Lag= 0.3 min
Primary = 32.97 cfs @ 12.27 hrs,  Volume= 4.381 af
Secondary = 14.05 cfs @ 12.27 hrs,  Volume= 0.174 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 244.12' @ 12.27 hrs   Surf.Area= 1,045 sf   Storage= 2,033 cf

Plug-Flow detention time= 3.2 min calculated for 4.554 af (100% of inflow)
Center-of-Mass det. time= 1.8 min ( 842.9 - 841.2 )

Volume Invert Avail.Storage Storage Description

#1 241.00' 2,033 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

241.00 383 0 0
242.00 559 471 471
243.00 760 660 1,131
244.00 1,045 903 2,033

Device Routing     Invert Outlet Devices

#1 Device 2 242.00' 48.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#2 Primary 235.50' 24.0"  Round 24" CPP   

L= 66.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 235.50' / 234.84'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#3 Secondary 244.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00   
Width (feet)  100.00  100.00   

Primary OutFlow  Max=32.97 cfs @ 12.27 hrs  HW=244.12'   (Free Discharge)
2=24" CPP  (Inlet Controls 32.97 cfs @ 10.49 fps)

1=Orifice/Grate  (Passes 32.97 cfs of 39.14 cfs potential flow)

Secondary OutFlow  Max=13.96 cfs @ 12.27 hrs  HW=244.12'   (Free Discharge)
3=Custom Weir/Orifice  (Weir Controls 13.96 cfs @ 1.14 fps)
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Pond SWPT_Post: SW Pre Treat
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Summary for Link POA_Post: Point of Analysis

Inflow Area = 175.710 ac, 3.58% Impervious,  Inflow Depth = 3.17"    for  100-yr (Hampden) event
Inflow = 275.23 cfs @ 12.65 hrs,  Volume= 46.471 af
Primary = 275.23 cfs @ 12.65 hrs,  Volume= 46.471 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link POA_Post: Point of Analysis
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Summary for Subcatchment 1A: Sub Area 100

Runoff = 2.15 cfs @ 12.14 hrs,  Volume= 0.176 af,  Depth= 1.40"

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

Area (sf) CN Description

61,506 85 Gravel roads, HSG B
4,280 60 Woods, Fair, HSG B

65,786 83 Weighted Average
65,786 100.00% Pervious Area

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

10.0 Direct Entry, 

Subcatchment 1A: Sub Area 100
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=65,786 sf

Runoff Volume=0.176 af

Runoff Depth=1.40"

Tc=10.0 min

CN=83

2.15 cfs
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Summary for Subcatchment 1B: Culvert #2

Runoff = 7.10 cfs @ 12.08 hrs,  Volume= 0.487 af,  Depth= 1.54"

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

Area (ac) CN Description

3.800 85 Gravel roads, HSG B

3.800 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 1B: Culvert #2
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=3.800 ac

Runoff Volume=0.487 af

Runoff Depth=1.54"

Tc=5.0 min

CN=85

7.10 cfs
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Summary for Subcatchment 2S: Sub Area 110

Runoff = 3.24 cfs @ 12.53 hrs,  Volume= 0.557 af,  Depth= 0.44"

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

Area (sf) CN Description

93,268 85 Gravel roads, HSG B
563,983 60 Woods, Fair, HSG B

657,251 64 Weighted Average
657,251 100.00% Pervious Area

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

10.4 36 0.0700 0.06 Sheet Flow, 1-Woods
Woods: Dense underbrush   n= 0.800   P2= 2.94"

3.0 1,593 0.0660 8.76 105.15 Channel Flow, PR Swale 4 (Veg)
Area= 12.0 sf  Perim= 21.0'  r= 0.57'
n= 0.030  Earth, grassed & winding

15.0 Direct Entry, Stone Check Dams

28.4 1,629 Total

Subcatchment 2S: Sub Area 110
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Type III 24-hr

2-yr (Hampden) Rainfall=2.94"

Runoff Area=657,251 sf

Runoff Volume=0.557 af

Runoff Depth=0.44"

Flow Length=1,629'

Tc=28.4 min

CN=64

3.24 cfs
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Summary for Pond 1P: BMP-Bioretention Basin 01

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 = 5.310 ac, 0.00% Impervious,  Inflow Depth = 1.50"    for  2-yr (Hampden) event
Inflow = 8.87 cfs @ 12.08 hrs,  Volume= 0.663 af
Outflow = 5.72 cfs @ 12.20 hrs,  Volume= 0.663 af,  Atten= 36%,  Lag= 7.0 min
Discarded = 0.04 cfs @ 12.20 hrs,  Volume= 0.007 af
Primary = 5.67 cfs @ 12.20 hrs,  Volume= 0.657 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 188.68' @ 12.20 hrs   Surf.Area= 1,844 sf   Storage= 3,542 cf

Plug-Flow detention time= 5.2 min calculated for 0.663 af (100% of inflow)
Center-of-Mass det. time= 5.2 min ( 837.3 - 832.1 )

Volume Invert Avail.Storage Storage Description

#1 186.00' 6,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.00 888 0 0
187.00 1,170 1,029 1,029
188.00 1,550 1,360 2,389
189.00 1,983 1,767 4,156
190.00 2,223 2,103 6,259

Device Routing     Invert Outlet Devices

#1 Primary 183.00' 15.0"  Round 15" Culvert   
L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.00' / 182.60'   S= 0.0108 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Primary 189.00' 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   

#3 Device 1 188.50' 24.0" x 36.0" Horiz. Overflow CB 24"x36" Horz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 186.00' 1.000 in/hr Exfiltration over Surface area   
#5 Device 1 183.20' 6.0"  Round Underdrain X 2.00   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.20' / 183.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   



Type III 24-hr  2-yr (Hampden) Rainfall=2.94"ASMG_221383_BMP
  Printed  11/9/2022Prepared by ITS

Page 6HydroCAD® 10.00-19  s/n 08362  © 2016 HydroCAD Software Solutions LLC

Discarded OutFlow  Max=0.04 cfs @ 12.20 hrs  HW=188.68'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=5.67 cfs @ 12.20 hrs  HW=188.68'   (Free Discharge)
1=15" Culvert  (Passes 5.67 cfs of 10.49 cfs potential flow)

3=Overflow CB 24"x36" Horz. Grate  (Weir Controls 2.48 cfs @ 1.38 fps)
5=Underdrain  (Barrel Controls 3.19 cfs @ 8.12 fps)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1P: BMP-Bioretention Basin 01
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Inflow Area=5.310 ac

Peak Elev=188.68'

Storage=3,542 cf

8.87 cfs

5.72 cfs

0.04 cfs

5.67 cfs
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Summary for Pond 2P: BMP-Bioretention Basin 02

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 = 15.088 ac, 0.00% Impervious,  Inflow Depth = 0.44"    for  2-yr (Hampden) event
Inflow = 3.24 cfs @ 12.53 hrs,  Volume= 0.557 af
Outflow = 2.71 cfs @ 12.72 hrs,  Volume= 0.557 af,  Atten= 16%,  Lag= 11.6 min
Discarded = 0.02 cfs @ 12.72 hrs,  Volume= 0.004 af
Primary = 2.69 cfs @ 12.72 hrs,  Volume= 0.552 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 233.69' @ 12.72 hrs   Surf.Area= 975 sf   Storage= 614 cf

Plug-Flow detention time= 0.8 min calculated for 0.557 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 931.0 - 930.1 )

Volume Invert Avail.Storage Storage Description

#1 233.00' 7,579 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

233.00 798 0 0
234.00 1,053 926 926
235.00 1,334 1,194 2,119
236.00 1,644 1,489 3,608
237.00 1,979 1,812 5,420
238.00 2,340 2,160 7,579

Device Routing     Invert Outlet Devices

#1 Primary 230.00' 15.0"  Round 15" Culvert   
L= 72.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.00' / 229.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

#2 Primary 237.00' 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   

#3 Device 1 236.50' 24.0" x 36.0" Horiz. Overflow CB 24"x36" Horz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 233.00' 1.000 in/hr Exfiltration over Surface area   
#5 Device 1 230.20' 6.0"  Round Underdrain X 2.00   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.20' / 230.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   
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Discarded OutFlow  Max=0.02 cfs @ 12.72 hrs  HW=233.69'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=2.69 cfs @ 12.72 hrs  HW=233.69'   (Free Discharge)
1=15" Culvert  (Passes 2.69 cfs of 5.79 cfs potential flow)

3=Overflow CB 24"x36" Horz. Grate  ( Controls 0.00 cfs)
5=Underdrain  (Inlet Controls 2.69 cfs @ 6.84 fps)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 2P: BMP-Bioretention Basin 02

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=15.088 ac

Peak Elev=233.69'

Storage=614 cf

3.24 cfs
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Summary for Subcatchment 1A: Sub Area 100

Runoff = 4.18 cfs @ 12.14 hrs,  Volume= 0.341 af,  Depth= 2.71"

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

Area (sf) CN Description

61,506 85 Gravel roads, HSG B
4,280 60 Woods, Fair, HSG B

65,786 83 Weighted Average
65,786 100.00% Pervious Area

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

10.0 Direct Entry, 

Subcatchment 1A: Sub Area 100

Runoff
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=65,786 sf

Runoff Volume=0.341 af

Runoff Depth=2.71"

Tc=10.0 min

CN=83

4.18 cfs
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Summary for Subcatchment 1B: Culvert #2

Runoff = 13.27 cfs @ 12.07 hrs,  Volume= 0.915 af,  Depth= 2.89"

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

Area (ac) CN Description

3.800 85 Gravel roads, HSG B

3.800 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 1B: Culvert #2
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=3.800 ac

Runoff Volume=0.915 af

Runoff Depth=2.89"

Tc=5.0 min

CN=85

13.27 cfs
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Summary for Subcatchment 2S: Sub Area 110

Runoff = 11.73 cfs @ 12.44 hrs,  Volume= 1.576 af,  Depth= 1.25"

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

Area (sf) CN Description

93,268 85 Gravel roads, HSG B
563,983 60 Woods, Fair, HSG B

657,251 64 Weighted Average
657,251 100.00% Pervious Area

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

10.4 36 0.0700 0.06 Sheet Flow, 1-Woods
Woods: Dense underbrush   n= 0.800   P2= 2.94"

3.0 1,593 0.0660 8.76 105.15 Channel Flow, PR Swale 4 (Veg)
Area= 12.0 sf  Perim= 21.0'  r= 0.57'
n= 0.030  Earth, grassed & winding

15.0 Direct Entry, Stone Check Dams

28.4 1,629 Total

Subcatchment 2S: Sub Area 110

Runoff
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=657,251 sf

Runoff Volume=1.576 af

Runoff Depth=1.25"

Flow Length=1,629'

Tc=28.4 min

CN=64

11.73 cfs
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Summary for Pond 1P: BMP-Bioretention Basin 01

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 = 5.310 ac, 0.00% Impervious,  Inflow Depth = 2.84"    for  10-yr (Hampden) event
Inflow = 16.75 cfs @ 12.08 hrs,  Volume= 1.256 af
Outflow = 15.56 cfs @ 12.12 hrs,  Volume= 1.256 af,  Atten= 7%,  Lag= 2.2 min
Discarded = 0.05 cfs @ 12.12 hrs,  Volume= 0.010 af
Primary = 15.51 cfs @ 12.12 hrs,  Volume= 1.246 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 189.32' @ 12.12 hrs   Surf.Area= 2,059 sf   Storage= 4,793 cf

Plug-Flow detention time= 4.7 min calculated for 1.256 af (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 818.5 - 813.9 )

Volume Invert Avail.Storage Storage Description

#1 186.00' 6,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.00 888 0 0
187.00 1,170 1,029 1,029
188.00 1,550 1,360 2,389
189.00 1,983 1,767 4,156
190.00 2,223 2,103 6,259

Device Routing     Invert Outlet Devices

#1 Primary 183.00' 15.0"  Round 15" Culvert   
L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.00' / 182.60'   S= 0.0108 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Primary 189.00' 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   

#3 Device 1 188.50' 24.0" x 36.0" Horiz. Overflow CB 24"x36" Horz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 186.00' 1.000 in/hr Exfiltration over Surface area   
#5 Device 1 183.20' 6.0"  Round Underdrain X 2.00   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.20' / 183.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   
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Discarded OutFlow  Max=0.05 cfs @ 12.12 hrs  HW=189.31'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=15.49 cfs @ 12.12 hrs  HW=189.31'   (Free Discharge)
1=15" Culvert  (Inlet Controls 11.13 cfs @ 9.07 fps)

3=Overflow CB 24"x36" Horz. Grate  (Passes < 24.04 cfs potential flow)
5=Underdrain  (Passes < 3.38 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 4.36 cfs @ 1.39 fps)

Pond 1P: BMP-Bioretention Basin 01
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Inflow Area=5.310 ac

Peak Elev=189.32'

Storage=4,793 cf
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Summary for Pond 2P: BMP-Bioretention Basin 02

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 = 15.088 ac, 0.00% Impervious,  Inflow Depth = 1.25"    for  10-yr (Hampden) event
Inflow = 11.73 cfs @ 12.44 hrs,  Volume= 1.576 af
Outflow = 11.23 cfs @ 12.53 hrs,  Volume= 1.576 af,  Atten= 4%,  Lag= 5.1 min
Discarded = 0.05 cfs @ 12.53 hrs,  Volume= 0.012 af
Primary = 11.18 cfs @ 12.53 hrs,  Volume= 1.564 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 237.22' @ 12.53 hrs   Surf.Area= 2,058 sf   Storage= 5,863 cf

Plug-Flow detention time= 7.0 min calculated for 1.576 af (100% of inflow)
Center-of-Mass det. time= 7.0 min ( 898.8 - 891.8 )

Volume Invert Avail.Storage Storage Description

#1 233.00' 7,579 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

233.00 798 0 0
234.00 1,053 926 926
235.00 1,334 1,194 2,119
236.00 1,644 1,489 3,608
237.00 1,979 1,812 5,420
238.00 2,340 2,160 7,579

Device Routing     Invert Outlet Devices

#1 Primary 230.00' 15.0"  Round 15" Culvert   
L= 72.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.00' / 229.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

#2 Primary 237.00' 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   

#3 Device 1 236.50' 24.0" x 36.0" Horiz. Overflow CB 24"x36" Horz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 233.00' 1.000 in/hr Exfiltration over Surface area   
#5 Device 1 230.20' 6.0"  Round Underdrain X 2.00   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.20' / 230.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   
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Discarded OutFlow  Max=0.05 cfs @ 12.53 hrs  HW=237.22'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=11.16 cfs @ 12.53 hrs  HW=237.22'   (Free Discharge)
1=15" Culvert  (Barrel Controls 8.70 cfs @ 7.09 fps)

3=Overflow CB 24"x36" Horz. Grate  (Passes < 19.96 cfs potential flow)
5=Underdrain  (Passes < 3.88 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 2.46 cfs @ 1.12 fps)

Pond 2P: BMP-Bioretention Basin 02

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=15.088 ac
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Summary for Subcatchment 1A: Sub Area 100

Runoff = 7.55 cfs @ 12.14 hrs,  Volume= 0.624 af,  Depth= 4.96"

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

Area (sf) CN Description

61,506 85 Gravel roads, HSG B
4,280 60 Woods, Fair, HSG B

65,786 83 Weighted Average
65,786 100.00% Pervious Area

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

10.0 Direct Entry, 

Subcatchment 1A: Sub Area 100

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=65,786 sf

Runoff Volume=0.624 af

Runoff Depth=4.96"

Tc=10.0 min

CN=83

7.55 cfs
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Summary for Subcatchment 1B: Culvert #2

Runoff = 23.29 cfs @ 12.07 hrs,  Volume= 1.642 af,  Depth= 5.19"

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

Area (ac) CN Description

3.800 85 Gravel roads, HSG B

3.800 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 1B: Culvert #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=3.800 ac

Runoff Volume=1.642 af

Runoff Depth=5.19"

Tc=5.0 min

CN=85

23.29 cfs
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Summary for Subcatchment 2S: Sub Area 110

Runoff = 29.77 cfs @ 12.40 hrs,  Volume= 3.707 af,  Depth= 2.95"

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

Area (sf) CN Description

93,268 85 Gravel roads, HSG B
563,983 60 Woods, Fair, HSG B

657,251 64 Weighted Average
657,251 100.00% Pervious Area

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

10.4 36 0.0700 0.06 Sheet Flow, 1-Woods
Woods: Dense underbrush   n= 0.800   P2= 2.94"

3.0 1,593 0.0660 8.76 105.15 Channel Flow, PR Swale 4 (Veg)
Area= 12.0 sf  Perim= 21.0'  r= 0.57'
n= 0.030  Earth, grassed & winding

15.0 Direct Entry, Stone Check Dams

28.4 1,629 Total

Subcatchment 2S: Sub Area 110

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr (Hampden) Rainfall=6.93"

Runoff Area=657,251 sf

Runoff Volume=3.707 af

Runoff Depth=2.95"

Flow Length=1,629'

Tc=28.4 min

CN=64

29.77 cfs
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Summary for Pond 1P: BMP-Bioretention Basin 01

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 = 5.310 ac, 0.00% Impervious,  Inflow Depth = 5.12"    for  100-yr (Hampden) event
Inflow = 29.61 cfs @ 12.08 hrs,  Volume= 2.267 af
Outflow = 29.01 cfs @ 12.10 hrs,  Volume= 2.267 af,  Atten= 2%,  Lag= 1.1 min
Discarded = 0.05 cfs @ 12.10 hrs,  Volume= 0.016 af
Primary = 28.96 cfs @ 12.10 hrs,  Volume= 2.250 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 189.75' @ 12.10 hrs   Surf.Area= 2,163 sf   Storage= 5,710 cf

Plug-Flow detention time= 4.5 min calculated for 2.266 af (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 801.8 - 797.3 )

Volume Invert Avail.Storage Storage Description

#1 186.00' 6,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.00 888 0 0
187.00 1,170 1,029 1,029
188.00 1,550 1,360 2,389
189.00 1,983 1,767 4,156
190.00 2,223 2,103 6,259

Device Routing     Invert Outlet Devices

#1 Primary 183.00' 15.0"  Round 15" Culvert   
L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.00' / 182.60'   S= 0.0108 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Primary 189.00' 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   

#3 Device 1 188.50' 24.0" x 36.0" Horiz. Overflow CB 24"x36" Horz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 186.00' 1.000 in/hr Exfiltration over Surface area   
#5 Device 1 183.20' 6.0"  Round Underdrain X 2.00   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 183.20' / 183.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   
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Discarded OutFlow  Max=0.05 cfs @ 12.10 hrs  HW=189.75'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=28.94 cfs @ 12.10 hrs  HW=189.75'   (Free Discharge)
1=15" Culvert  (Inlet Controls 11.54 cfs @ 9.41 fps)

3=Overflow CB 24"x36" Horz. Grate  (Passes < 32.29 cfs potential flow)
5=Underdrain  (Passes < 3.50 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 17.39 cfs @ 2.32 fps)

Pond 1P: BMP-Bioretention Basin 01

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=5.310 ac

Peak Elev=189.75'

Storage=5,710 cf

29.61 cfs

29.01 cfs

0.05 cfs

28.96 cfs
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Summary for Pond 2P: BMP-Bioretention Basin 02

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 = 15.088 ac, 0.00% Impervious,  Inflow Depth = 2.95"    for  100-yr (Hampden) event
Inflow = 29.77 cfs @ 12.40 hrs,  Volume= 3.707 af
Outflow = 29.67 cfs @ 12.43 hrs,  Volume= 3.707 af,  Atten= 0%,  Lag= 1.4 min
Discarded = 0.05 cfs @ 12.43 hrs,  Volume= 0.022 af
Primary = 29.62 cfs @ 12.43 hrs,  Volume= 3.685 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 237.84' @ 12.43 hrs   Surf.Area= 2,281 sf   Storage= 7,202 cf

Plug-Flow detention time= 7.1 min calculated for 3.706 af (100% of inflow)
Center-of-Mass det. time= 7.1 min ( 872.6 - 865.5 )

Volume Invert Avail.Storage Storage Description

#1 233.00' 7,579 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

233.00 798 0 0
234.00 1,053 926 926
235.00 1,334 1,194 2,119
236.00 1,644 1,489 3,608
237.00 1,979 1,812 5,420
238.00 2,340 2,160 7,579

Device Routing     Invert Outlet Devices

#1 Primary 230.00' 15.0"  Round 15" Culvert   
L= 72.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.00' / 229.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

#2 Primary 237.00' 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   

#3 Device 1 236.50' 24.0" x 36.0" Horiz. Overflow CB 24"x36" Horz. Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 233.00' 1.000 in/hr Exfiltration over Surface area   
#5 Device 1 230.20' 6.0"  Round Underdrain X 2.00   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 230.20' / 230.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   
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Discarded OutFlow  Max=0.05 cfs @ 12.43 hrs  HW=237.84'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=29.61 cfs @ 12.43 hrs  HW=237.84'   (Free Discharge)
1=15" Culvert  (Barrel Controls 9.11 cfs @ 7.43 fps)

3=Overflow CB 24"x36" Horz. Grate  (Passes < 33.40 cfs potential flow)
5=Underdrain  (Passes < 4.06 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 20.50 cfs @ 2.45 fps)

Pond 2P: BMP-Bioretention Basin 02
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Inflow Area=15.088 ac

Peak Elev=237.84'

Storage=7,202 cf

29.77 cfs

29.67 cfs

0.05 cfs

29.62 cfs
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Summary for Subcatchment 1S: DA-TST#1

Runoff = 4.18 cfs @ 12.14 hrs,  Volume= 0.341 af,  Depth= 2.71"

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

Area (sf) CN Description

4,280 60 Woods, Fair, HSG B
61,506 85 Gravel roads, HSG B

65,786 83 Weighted Average
65,786 100.00% Pervious Area

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

10.0 Direct Entry, 

Subcatchment 1S: DA-TST#1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=65,786 sf

Runoff Volume=0.341 af

Runoff Depth=2.71"

Tc=10.0 min

CN=83

4.18 cfs
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Summary for Subcatchment 2S: DA-TST#2

Runoff = 4.08 cfs @ 12.41 hrs,  Volume= 0.516 af,  Depth= 2.89"

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

Area (sf) CN Description

87,268 85 Gravel roads, HSG B
6,000 85 Gravel roads, HSG B

93,268 85 Weighted Average
93,268 100.00% Pervious Area

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

30.0 Direct Entry, 

Subcatchment 2S: DA-TST#2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-yr (Hampden) Rainfall=4.48"

Runoff Area=93,268 sf

Runoff Volume=0.516 af

Runoff Depth=2.89"

Tc=30.0 min

CN=85

4.08 cfs
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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 = 1.510 ac, 0.00% Impervious,  Inflow Depth = 2.71"    for  10-yr (Hampden) event
Inflow = 4.18 cfs @ 12.14 hrs,  Volume= 0.341 af
Outflow = 2.49 cfs @ 12.30 hrs,  Volume= 0.227 af,  Atten= 41%,  Lag= 9.9 min
Primary = 2.49 cfs @ 12.30 hrs,  Volume= 0.227 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 189.40' @ 12.30 hrs   Surf.Area= 2,107 sf   Storage= 5,770 cf

Plug-Flow detention time= 174.5 min calculated for 0.227 af (67% of inflow)
Center-of-Mass det. time= 74.8 min ( 896.5 - 821.7 )

Volume Invert Avail.Storage Storage Description

#1 185.00' 7,100 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

185.00 587 0 0
186.00 902 745 745
188.00 1,548 2,450 3,195
189.00 1,983 1,766 4,960
190.00 2,297 2,140 7,100

Device Routing     Invert Outlet Devices

#1 Primary 189.00' 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=2.49 cfs @ 12.30 hrs  HW=189.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.49 cfs @ 1.57 fps)
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Pond 1P: Temp Sed Trap #1

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=1.510 ac

Peak Elev=189.40'

Storage=5,770 cf

4.18 cfs
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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 = 2.141 ac, 0.00% Impervious,  Inflow Depth = 2.89"    for  10-yr (Hampden) event
Inflow = 4.08 cfs @ 12.41 hrs,  Volume= 0.516 af
Outflow = 3.98 cfs @ 12.47 hrs,  Volume= 0.404 af,  Atten= 2%,  Lag= 3.6 min
Primary = 3.98 cfs @ 12.47 hrs,  Volume= 0.404 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 244.52' @ 12.47 hrs   Surf.Area= 1,998 sf   Storage= 5,884 cf

Plug-Flow detention time= 130.5 min calculated for 0.404 af (78% of inflow)
Center-of-Mass det. time= 50.2 min ( 884.3 - 834.1 )

Volume Invert Avail.Storage Storage Description

#1 240.00' 6,875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

240.00 655 0 0
243.00 1,497 3,228 3,228
244.00 1,817 1,657 4,885
245.00 2,162 1,990 6,875

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=3.98 cfs @ 12.47 hrs  HW=244.52'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.98 cfs @ 1.90 fps)
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Pond 2P: Temp Sed Trap #2
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Inflow Area=2.141 ac

Peak Elev=244.52'

Storage=5,884 cf

4.08 cfs

3.98 cfs



 

20221383.001A    May 4, 2022 
© 2022 Kleinfelder    Revised November 15, 2022 

    

APPENDIX G – EROSION AND SEDIMENTATION CONTROL PLAN 
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EROSION AND SEDIMENTATION CONTROL NOTES

1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6. THE CONTRACTOR MUST KEEP A SUPPLY OF EROSION CONTROL MATERIALS (STRAW BALES, SILT FENCE,
BLANKET, ETC.) ON-SITE FOR PERIODIC MAINTENANCE AND EMERGENCY REPAIRS.

7. 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.

8. 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.

9. 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.

10. 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.

11. 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.

12. 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.

13. 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.

14. 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.

15. 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.

16. 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.

17. 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.

18. 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.

19. 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.

EROSION CONTROL NOTES
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1" REBAR FOR BAG
REMOVAL FROM INLET

EXPANSION
RESTRAINT

 14" NYLON ROPE

2"x2"x3
4"

RUBBER
BLOCK

SILT SACK

NOTE:

REGULAR FLOW = 40 GAL./ MIN./ SF
HIGH FLOW = 200 GAL./ MIN./ SF

3'

2'4'

SILT SACK
SCALE: N.T.S.

NOTES:

1. CONTRACTOR SHALL REMOVE SEDIMENT AS NECESSARY TO MAINTAIN LEVEL BELOW
OVERFLOW HOLES IN SILT SACK.

2. CONTRACTOR SHALL REMOVE AND LEGALLY DISPOSE OF SEDIMENT AS REQUIRED.
3. CONTRACTOR SHALL REMOVE SILT SACKS AND LEGALLY DISPOSE OF THE THEM OFF-SITE,

UPON COMPLETION OF THE PROJECT AND AS REQUIRED.

COMPOST FILTER SOCK
SCALE: N.T.S.

2"x2" WOOD STAKE,
UN-NOTCHED, SPACED
4-FT ON CENTER, MAX.

SET WATTLE/SOCK ON GRADE
(DO NOT TRENCH IN)

SLOPE SURFACE

DRIVE STAKES UNTIL 2-3-IN
REMAIN EXPOSED STAKE
ON 10-FT LINEAR SPACING

 12"Ø COMPACT FILTER SOCK
AND/OR STRAWBALES

DOWN SLOPE

NOTE:

1. INSTALL STAKES PERPENDICULAR TO SLOPE FACE.

12" MIN.

SF
SF

SF

SF

SF
SF

SF
SFSF

SF

SF

SF
SF

SF
SF SF

SF

SF

SF
SF

SF

SFSF
SF

SF

SF
SF

SF

SOIL/AGRREGATE STOCKPILE OF
EXISTING SITE MATERIAL TO BE
REUSED AND/OR NEW MATERIAL
TO BE INSTALLED IN THE WORK

DIRECTION OF RUN-OFF FLOW
(TYP.)

DOUBLE ROW OF SILT
FENCING AT PERIMETER

OF THE STOCKPILE

TEMPORARY STOCKPILE AREA
SCALE: N.T.S.

NOTES:

1. ALL EXISTING EXCAVATED MATERIAL THAT IS NOT TO BE REUSED IN THE WORK IS
TO BE IMMEDIATELY REMOVED FROM THE SITE AND PROPERLY DISPOSED OF.

2. SOIL/AGGREGATE STOCKPILE SITES TO BE WHERE SHOWN ON THE DRAWINGS.
3. RESTORE STOCKPILE SITES TO PRE-EXISTING PROJECT CONDITION AND RESEED

AS REQUIRED.
4. STOCKPILE HEIGHTS MUST NOT EXCEED 35'. STOCKPILE SLOPES MUST BE 2:1 OR

FLATTER.

EXISTING GROUND
COMPACTED
MATERIAL

12" MAX.

1 (MAX.)
1

1 (MAX.)
1

12" MAX.

18" MAX.

3 (MAX.)
1

CHANNEL SURFACES TO RECEIVE NORTH
AMERICAN GREEN DS-75 OR APPROVED EQUAL
MATTING FOR EROSION MITIGATION MEASURES

NON-ENGINEERED TEMPORARY DIVERSION DITCH
SCALE: N.T.S.

NOTES:

1. SEE MA E&S GUIDELINES FOR URBAN AND SUBURBAN AREAS, A GUIDE FOR PLANNERS, DESIGNERS, AND
MUNICIPAL OFFICIALS, DEPARTMENT OF ENVIRONMENTAL PROTECTION

MAINTENANCE:

1. REMOVE SEDIMENT AND RESTORE TRAP TO ITS ORIGINAL DIMENSIONS WHEN THE SEDIMENT HAS
ACCUMULATED TO ONE-HALF THE DESIGN DEPTH OF THE TRAP. PLACE THE SEDIMENT THAT IS REMOVED
IN A DESIGNATED DISPOSAL AREA AND REPLACE THE CONTAMINATED PART OF THE GRAVEL FACING.

2. CHECK THE STRUCTURE FOR DAMAGE FROM EROSION OR PIPING.
3. PERIODICALLY CHECK THE DEPTH OF THE SPILLWAY TO ENSURE IT IS A MINIMUM OF 1.5 FT BELOW THE

LOW POINT OF THE EMBANKMENT. IMMEDIATELY FILL ANY SETTLEMENT OF THE EMBANKMENT TO
SLIGHTLY ABOVE DESIGN GRADE.

4. ANY STONE DISPLACED FROM THE SPILLWAY MUST BE REPLACED IMMEDIATELY.

OVERFILL 6" FOR
SETTLEMENT

EXISTING GRADE

2:1 SIDE
SLOPE MAX.

1:1 SIDE SLOPE MAX.
3' MIN.

4' MIN.

FILTER FABRIC

5' MAX.

24" MIN.

PLAN

SECTION

12" MIN. THICKNESS
1

2" TO 3 4" AGGREGATE

1' MIN. FREEBOARD

STORAGE

1:1

2:1

1.5' MIN.

2:1
5' MAX.

5' MIN.

9"-14"
STONE

TEMPORARY SEDIMENT TRAP
SCALE: N.T.S.

2-FT MIN OF
FREEBOARD

EXPECTED WATER ELEVATION

PLASTIC 60 MIL
POLYETHYLENE SHEETING

KEY IN SANDBAG DIKE

SANDBAG
(TYP.)

1

1

EXISTING
GROUND

NOTES:

1. BUTT ENDS OF BAGS TOGETHER TIGHTLY.
2. THE END OF BARRIER SHALL BE TURNED UP SLOPE.
3. SANDBAG ROWS AND LAYERS SHALL BE STAGGERED TO

ELIMINATE GAPS.

SANDBAG CHECK DAM
SCALE: N.T.S.

TEMPORARY PUMP DISCHARGE
SEDIMENT CONTROL DEVICE
SCALE: N.T.S.

STAKED STRAW BALES
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APPENDIX H – OPERATION AND MAINTENANCE PLAN 
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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 

Bioretention Basin Maintenance 

Activity Frequency 

In the first three years after construction, inspect the 
bioretention basin.  
 
 

Twice a year during both the 
growing and non-growing 
seasons.    

During inspections, record and map the following 
information: 

• The types and distribution of the wet basin plantings 

• The presence and distribution of plant species 

• The presence and distribution of invasive species 
(invasives must be removed) 

• Indications that other species are replacing the planted 
wet basin planting species 

• Percentage of standing water that is unvegetated 

• The maximum elevation and the vegetative condition 

• Accumulation of sediment in the forebay  
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Sediment Forebay Maintenance 

Activity Frequency 

Sediment should be trapped and removed by 
the forebay or other type of basin before it 
reaches the wetland.  
 
Sediment forebay should be cleaned.  
 

Once a year.    

 

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.  

 

Conveyance Swale 

Activity Frequency 

Inspect swales to make sure vegetation is 
adequate and for signs of rilling and gullying. 
Repair and rills and gullies. Replace dead 
vegetation.  
 

The first few months after construction and 
twice a year thereafter.   

Mow As necessary. Grass height shall not exceed 6 
inches.  

Remove sediment and debris manually At least once a year. 

Reseed As necessary. Use of road salt or other deicers 
during the winter will necessitate yearly reseeding 
in the spring.  

Inspect for trash, debris, and sediment. Remove 
accumulated sediment by hand, with a flat-bottom 
shovel, or by similar means.  

At least once a year.  
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APPENDIX I – ILLICIT DISCHARGE COMPLIANCE STATEMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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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APPENDIX J – HY-8 CULVERT ANALYSIS REPORT 

 

 



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 
Elevation 
(ft) 

Total 
Discharge 
(cfs) 

30 in CMP 1 
Discharge 
(cfs) 

30 in CMP 2 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

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 

 

  



Culvert Data: 30 in CMP 1 

Table 2 - Culvert Summary Table: 30 in CMP 1 
Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

32.49 cfs 14.61 cfs 179.79 1.99 0.0* 1-S2n 1.03 1.29 1.03 0.63 7.71 4.22 
56.07 cfs 26.80 cfs 180.99 3.19 1.306 5-S2n 1.46 1.76 1.46 0.86 8.98 5.10 
79.64 cfs 38.99 cfs 182.73 4.93 3.899 5-S2n 1.93 2.11 1.93 1.06 9.60 5.74 
110.94 
cfs 

54.91 cfs 186.20 8.40 7.860 7-M2c 2.50 2.35 2.35 1.28 11.46 6.39 

126.80 
cfs 

62.91 cfs 188.43 10.63 10.339 7-M2c 2.50 2.26 2.26 1.38 13.49 6.67 

150.38 
cfs 

68.34 cfs 190.12 12.32 12.169 6-FFc 2.50 2.50 2.50 1.52 13.92 7.04 

173.95 
cfs 

68.71 cfs 190.24 12.44 12.299 6-FFc 2.50 2.50 2.50 1.65 14.00 7.37 

197.53 
cfs 

69.00 cfs 190.34 12.54 12.401 6-FFc 2.50 2.50 2.50 1.77 14.06 7.66 

221.11 
cfs 

69.25 cfs 190.42 12.62 12.489 6-FFc 2.50 2.50 2.50 1.89 14.11 7.93 

244.68 
cfs 

69.48 cfs 190.49 12.69 12.570 6-FFc 2.50 2.50 2.50 2.00 14.15 8.18 

268.26 
cfs 

69.68 cfs 190.56 12.76 12.645 6-FFc 2.50 2.50 2.50 2.10 14.20 8.40 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type 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: 30 in CMP 1 

 



Water Surface Profile Plot for Culvert: 30 in CMP 1 

 

Site Data - 30 in 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 (Ke=0.9) 

Inlet Depression: None 

Culvert Data: 30 in CMP 2 

Table 3 - Culvert Summary Table: 30 in CMP 2 
. Culvert 

Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

32.49 cfs 17.88 cfs 179.79 2.29 0.112 1-S2n 1.17 1.43 1.17 0.63 7.91 4.22 
56.07 cfs 29.28 cfs 180.99 3.49 1.905 5-S2n 1.59 1.84 1.59 0.86 8.88 5.10 
79.64 cfs 40.66 cfs 182.73 5.23 4.424 5-S2n 2.10 2.14 2.10 1.06 9.26 5.74 
110.94 
cfs 

56.04 cfs 186.20 8.70 8.360 7-M2c 2.50 2.36 2.36 1.28 11.66 6.39 

126.80 
cfs 

63.89 cfs 188.43 10.93 10.835 7-M2c 2.50 2.18 2.18 1.38 14.08 6.67 

150.38 
cfs 

69.12 cfs 190.12 12.58 12.623 6-FFc 2.50 2.50 2.50 1.52 14.08 7.04 

173.95 
cfs 

69.46 cfs 190.24 12.69 12.743 6-FFc 2.50 2.50 2.50 1.65 14.15 7.37 

197.53 
cfs 

69.72 cfs 190.34 12.78 12.837 6-FFc 2.50 2.50 2.50 1.77 14.20 7.66 

221.11 
cfs 

69.95 cfs 190.42 12.86 12.919 6-FFc 2.50 2.50 2.50 1.89 14.25 7.93 

244.68 
cfs 

70.16 cfs 190.49 12.93 12.994 6-FFc 2.50 2.50 2.50 2.00 14.29 8.18 

268.26 
cfs 

70.35 cfs 190.56 12.99 13.063 6-FFc 2.50 2.50 2.50 2.10 14.33 8.40 

Culvert Barrel Data 

Culvert Barrel Type 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: 30 in CMP 2 

 



Water Surface Profile Plot for Culvert: 30 in CMP 2 

 

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 

Tailwater Data for Crossing: EXIST CROSSING 

Table 4 - Downstream Channel Rating Curve (Crossing: EXIST CROSSING) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

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: 28.53 cfs 

Design Flow: 97.52 cfs 

Maximum Flow: 240.48 cfs 

Table 1 - Summary of Culvert Flows at Crossing: PROP CROSSING 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

84 in CMP 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

181.21 28.53 28.53 0.00 1 
181.93 49.73 49.73 0.00 1 
182.53 70.92 70.92 0.00 1 
183.18 97.52 97.52 0.00 1 
183.54 113.31 113.31 0.00 1 
184.03 134.50 134.50 0.00 1 
184.53 155.70 155.70 0.00 1 
185.07 176.90 176.90 0.00 1 
185.67 198.09 198.09 0.00 1 
186.33 219.28 219.28 0.00 1 
187.06 240.48 240.48 0.00 1 
196.00 415.18 415.18 0.00 Overtopping 



Rating Curve Plot for Crossing: PROP CROSSING 

 

Culvert Data: 84 in CMP 

Table 2 - Culvert Summary Table: 84 in CMP 
Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth (ft) 

Outlet 
Control 
Depth (ft) 

Flow Type Normal 
Depth (ft) 

Critical 
Depth (ft) 

Outlet 
Depth (ft) 

Tailwater 
Depth (ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

28.53 cfs 28.53 cfs 181.21 1.41 0.0* 1-S2n 0.81 0.85 0.81 0.58 5.33 4.03 
49.73 cfs 49.73 cfs 181.93 2.13 0.0* 1-S2n 1.16 1.21 1.16 0.81 6.43 4.90 
70.92 cfs 70.92 cfs 182.53 2.73 0.0* 1-S2n 1.46 1.53 1.46 0.99 7.22 5.52 
97.52 cfs 97.52 cfs 183.18 3.38 0.0* 1-S2n 1.78 1.87 1.78 1.19 8.10 6.13 
113.31 cfs 113.31 cfs 183.54 3.74 0.0* 1-S2n 1.95 2.06 1.95 1.30 8.56 6.43 
134.50 cfs 134.50 cfs 184.03 4.23 0.0* 1-S2n 2.17 2.30 2.17 1.43 9.11 6.80 
155.70 cfs 155.70 cfs 184.53 4.73 0.0* 1-S2n 2.38 2.52 2.38 1.55 9.60 7.12 
176.90 cfs 176.90 cfs 185.07 5.27 0.0* 5-S2n 2.59 2.73 2.59 1.67 10.05 7.40 
198.09 cfs 198.09 cfs 185.67 5.87 0.686 5-S2n 2.80 2.93 2.80 1.78 10.45 7.67 
219.28 cfs 219.28 cfs 186.33 6.53 1.814 5-S2n 3.00 3.12 3.00 1.88 10.82 7.91 
240.48 cfs 240.48 cfs 187.06 7.26 2.997 5-S2n 3.21 3.30 3.21 1.98 11.16 8.13 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 179.80 ft, 

    Outlet Elevation (invert): 172.70 ft 

Culvert Length: 132.19 ft, 

    Culvert Slope: 0.0538 



Culvert Performance Curve Plot: 84 in CMP 

 



Water Surface Profile Plot for Culvert: 84 in CMP 

 

Site Data - 84 in CMP 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 177.80 ft 

Outlet Station: 132.00 ft 

Outlet Elevation: 170.70 ft 

Number of Barrels: 1 

Culvert Data Summary - 84 in CMP 

Barrel Shape: Circular 

Barrel Diameter: 7.00 ft 

Barrel Material: Corrugated Steel 

Embedment: 24.00 in 

Barrel Manning's n: 0.0240 (top and sides) 



Manning's n: 0.0500 (bottom) 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting 

Inlet Depression: None 

Tailwater Data for Crossing: PROP CROSSING 

Table 3 - Downstream Channel Rating Curve (Crossing: PROP CROSSING) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

28.53 172.58 0.58 4.03 1.60 0.98 
49.73 172.81 0.81 4.90 2.21 1.02 
70.92 172.99 0.99 5.52 2.72 1.05 
97.52 173.19 1.19 6.13 3.27 1.08 
113.31 173.30 1.30 6.43 3.56 1.09 
134.50 173.43 1.43 6.80 3.92 1.10 
155.70 173.55 1.55 7.12 4.26 1.11 
176.90 173.67 1.67 7.40 4.58 1.12 
198.09 173.78 1.78 7.67 4.87 1.13 
219.28 173.88 1.88 7.91 5.16 1.14 
240.48 173.98 1.98 8.13 5.43 1.15 

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: 196.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 60.00 ft 
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