
  
 

swcheck.doc • 04/01/08 Stormwater Report Checklist • Page 1 of 8 

 

 

 

 

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

Checklist for Stormwater Report  
 

 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. 
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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. 
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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. 
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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. 
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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. 
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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. 
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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. 
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Kings Highway Improvements  

Drainage Report 

1. Project Description 
The Kings Highway Improvements project is intended to improve capacity and safety along Kings 

Highway from the intersections of Church Street/Park Avenue and Tarkiln Hill Road/Prescott 

Street to the intersection of Kings Highway and the entrance to the Fieldstone Marketplace 

(Figure 1).  A study completed by the Southeastern Regional Planning & Economic Development 

(SRPEDD) in 2005 concluded that the installation of exclusive left-turn lanes at key intersections 

along the corridor would greatly improve capacity and safety. 

The project goals will be achieved by the following design tasks; providing exclusive left-turn 

lanes at identified intersections as well as updated lane designations, improved phasing and 

signal timings, bicycle accommodation, ADA/AAB compliant sidewalks, ramps and crosswalks.  

The asphalt pavement will be rehabilitated with a mix of widening, full depth reconstruction, and 

pavement milling and overlay. 

For the purposes of the Stormwater Management Standards, the Kings Highway Improvements 

falls under the following definition of a redevelopment project in the Massachusetts Stormwater 

Handbook: “Maintenance and improvement of existing roadways, including widening less than a 

single lane, adding shoulders, correcting substandard intersections, improving existing drainage 

systems, and repaving.” Increasing the roadway area has been confined to correcting substandard 

intersections or widening less than a single lane. Drainage system improvements are confined to 

improving the existing systems. 

2. Existing Conditions 
There are four discrete stormwater systems within the existing project limits, as described in 

Table 1. 
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Table 1 – Stormwater Systems within Project Limits 

System Location 

Watershed Area (acres) 

Characteristics Within 

Project 

Limits 

Outside 

Project 

Limits 

Intersection of Kings 

Highway and entrance 

to Fieldstone 

Marketplace (WS-1) 

0.8 0.5 

� Catch basin and pipe system 

� System continues west of the project limits 

� Discharges to drainage located on Rte. 140 

Intersection of Kings 

Highway and Route 

140 (WS-2) 
0.2 0.4 

� Catch basin and pipe system 

� System continues north of the project limits 

� Discharges to drainage located on Route 140 

Intersection of Church 

Street and Park 

Avenue (WS-3) 

0.7 3.1 

� Catch basin and pipe system 

� System continues south of the project limits 

� Discharges to a combined sewer on Church 

Street 

Kings Highway, east of 

Route 140 (WS-4) 
4.7 20.0 

� Catch basin and pipe system 

� System continues south of the project limits 

� Discharges to a ditch parallel to railroad 

tracks (south of the intersection of Kings 

Highway and Tarkiln Hill Road) via a 24-inch 

outfall 

� Outfall ditch continues to parallel the 

railroad tracks running south and eventually 

discharges to Nash Pond 

 

The total watershed area to these four existing systems is approximately 30.4 acres, of which the 

project limits make up 6.4 acres. Commercial businesses and parking lot make up the majority of 

land use.  Of the 6.4 acre project area, approximately 84% is impervious (5.4 acres). National 

Resource Conservation Service (NRCS) mapping reveals that the entire site is made up of urban 

land and udorthent soils (Figure 2).  The site does not lie within a Federal Emergency 

Management Agency (FEMA) floodplain (Figure 3). 

The intersection of Kings 

Highway and Tarkiln Hill Road 

forms a general “bowl” shape and 

has been known to flood during 

larger storm events. In addition 

to the natural topography, this 

flooding appears to be caused by 

a lack of upstream inlet capacity, 

inadequate pipe conveyance 

capacity, and poor condition of a 

24-inch outfall.  A CCTV 

inspection of the 24-inch outfall 

was attempted, but could not be 

completed because of debris and 

other matter blocking the pipe. In  

Intersection of Kings Highway and Tarkiln Hill Road during 

March 2014 storm (Credit: Boston Globe)  
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addition to the project area, this outfall also receives runoff from a 24-inch culvert that starts 

behind the Burger King at 605 Tarkiln Hill Road. The culvert receives flow from the railroad 

tracks that extend north of the project limits.  

The 24-inch outfall system discharges to a ditch located on the west side of railroad tracks 

approximately 615 feet from the intersection of Kings Highway and Tarkiln Hill Road. The 

railroad tracks are owned by the Massachusetts Bay Transportation Authority (MBTA) and are 

proposed to be part of the SouthCoast Rail system. In addition to the construction of a new 

railroad station immediately south of the project site, proposed improvements as part of the 

SouthCoast Rail include an upgrade grade crossing for the railroad tracks that cross Kings 

Highway.  

From the 24-inch outfall, the ditch runs parallel to 

the railroad tracks until discharging to Nash Pond.  

The ditch was found to be generally overgrown 

and full of larger debris, such as shopping carts.  

The ditch falls within delineated wetland areas 

shown as “Wetland NBS (3)” on Sheet 7 of 12 – 

Existing Conditions Plan of the attached Notice of 

Intent Plans. Wetland boundaries were delineated 

and surveyed in 2012, and supplemented in 2015, 

2016, and 2017. 

 

3. Proposed Stormwater Improvements 
The goals of the proposed drainage system are to mitigate flooding within the Kings 

Highway/Tarkiln Hill Intersection and address changes to the roadway’s proposed alignment and 

grading. 

The project limits are approximately 6.4 acres, of which 5.4 acres is currently impervious area.  

As a result of road widening and changes to road layout, the project limits have a net increase of 

approximately 29,800 square feet (0.68 acres) of impervious area. This raises the effective 

impervious area from approximately 84% (5.4 acres) to 95% (6.1 acres).  As described in Section 

1 - Project Description, this increase in impervious area is due to improving substandard 

intersections and/or roadway widening of a single lane or less, and is therefore the project falls 

under the classification of a redevelopment project. 

To mitigate flooding and meet MassDOT standards, the proposed drainage system has been 

designed to capture and convey peak flows from a 10-year, 24-hour design storm.  To partially 

offset the impacts of increasing the amount of impervious area, three bioretention areas are 

proposed to mitigate peak flows and provide water quality treatment and groundwater 

infiltration. In addition to drainage improvements within the project limits, the existing 24-inch 

outfall adjacent to the railroad tracks will be replaced with a 4-foot wide by 3-foot high reinforced 

concrete box culvert and the drainage ditch will be cleaned and regraded. 

24-inch outfall headwall and debris within 

ditch (looking north towards Kings Highway) 
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Approximately 6,296 square feet of 

bordering vegetated wetlands 

(BVW) will be permanently 

impacted by the proposed 

improvements, as shown on Sheet 8 

of 12 – Proposed Drainage Plan.  

Specifically, the impact is caused by 

re-establishment of the drainage 

ditch, a necessary step to ensure the 

outfall is capable of discharging 

freely. To offset the impact, 

approximately 7,200 square feet of 

wetlands will be replicated at an off-

site location. The replication site is 

located adjacent to MBTA railroad 

tracks south of Nash Road, west of 

Earle Street and Davis Street. Details 

related to the construction of the 

wetland replication area can be 

found on Sheet 10 of 12 – Wetland 

Replication Grading Plan and Sheet 

11 of 12 – Wetland Replication 

Planting Plan. 

4. Stormwater Quality Standards 
 The following section describes how the project will meet the current Massachusetts Department 

of Environmental Protection’s current Stormwater Management Standards. 

Standard 1: No New Untreated Discharges 

Standard 1 will be fully met as the project will not result in any new untreated stormwater 

outfalls. 

Standard 2: Peak Rate Attenuation 

Standard 2 will be met to the greatest extent possible. The amount of impervious area within the 

Kings Highway project area will increase by approximately 29,800 square feet (approximately 

11% of the total project limits). The associated increase in peak flows will be partially offset by 

detention provided in three bioretention areas.   

Peak flows were generated using the TR-20 hydrology method in 

Autodesk Storm and Sanitary Analysis software. For drainage 

areas less than one acre, a minimum time of concentration of five 

minutes was used. For drainage areas greater than one acre, a 

minimum time of concentration of ten minutes was used. Curve 

numbers for the different land uses on the site were selected 

based on hydrologic group “C” soils. As summarized in Table 2, 

Table 2 – Precipitation 
Frequency Data 

Recurrence 

Interval 

Precipitation 

Depth (inches) 

2-Year 3.38 

10-Year 5.01 

100-Year 7.60 
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precipitation frequency data was obtained from National Oceanic and Atmospheric 

Administration (NOAA) Atlas 14 for Type III, 24-hour SCS design storms. Table 3 summarizes the 

modeled pre- and post-development peak rates of runoff at the outfall of each system. 

Table 3 – Pre- versus Post-Construction Peak Rates of Runoff 

Stormwater System Condition 
Design Storm (Type III, 24-hour) 

2-Yr 10-Yr 100-Yr 

Entrance to Fieldstone 

Marketplace (WS-1) 

Pre-Construction 3.4 5.1 7.8 

Post-Construction 3.2 4.8 7.3 

Net Change -0.2 -0.4 -0.6 

Route 140 Interchange (WS-2) Pre-Construction 1.1 2.0 3.3 

Post-Construction 1.1 2.0 3.3 

Net Change 0.0 0.0 0.0 

Church Street and Park Avenue 

(WS-3) 

Pre-Construction 7.4 12.1 19.5 

Post-Construction 7.0 11.3 18.2 

Net Change -0.4 -0.9 -1.3 

Kings Highway (WS-4) Pre-Construction 58.7 103.0 172.6 

Post-Construction 60.0 105.0 177.4 

Net Change 1.3 2.0 4.8 

 

As shown in Table 3, there is a decrease in peak flows within WS-1, WS-2, and WS-3, despite an 

increase in impervious area. This is due to proposed changes in roadway drainage and inlet 

configuration under the proposed improvements.  These modifications divert runoff away from 

WS-1, WS-2, and WS-3, and into the Kings Highway (WS-4) watershed. 

Standard 3: Groundwater Recharge 

Standard 3 will be met to the greatest extent possible using three stormwater BMPs. A water 

quality swale with check dams will be constructed within the intersection of Tarkiln Hill Road 

and Kings Highway and will receive flow from Tarkiln Hill Road. A bioretention basin will be 

constructed adjacent to the water quality swale and will receive flow from the traffic island and 

nearby parking lot. The second bioretention basin will be constructed within an existing traffic 

island and will receive flow from Tarkiln Hill Road. 

Infiltration rates have not been measured for the soils at the proposed BMP locations. The NRCS 

survey identified urban and udorthent soils within the project limits. Roadway soil samples taken 

within the roadway subgrade (approximately 20-30 inches below the surface) indicate a sandy 

loam texture. Two test pits, TP #7 and TP #9 were taken near the proposed BMP locations. At 10-

feet and 3-feet in depth respectively, no water level was observed in either pit. However, this is 

only an observation at the time of taking borings and do not necessarily show the true ground 

water level.  

Given the urban setting and uncertainty of the exact soil conditions, the bioretention systems will 

include an underdrain system to offset the chance of infiltration failure. The underdrain system 

will consist of an 18-inch gravel bedding and 6-inch perforated PVC pipe. The PVC pipe will be 
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placed at the top of the gravel bedding and perforations will be “face up” in order to maximize the 

volume of infiltration.  

For the purposes of calculating the required groundwater recharge volume, hydrologic group “C” 

soils were assumed.  As a redevelopment project, the groundwater recharge volume was 

calculated using the net increase in impervious area (i.e., the difference between pre- and post-

construction conditions). Using a target depth factor of 0.25-inches, the groundwater recharge 

volume to address the change in impervious area is 621 cubic feet.   

Since an underdrain will be utilized, the provided groundwater volume was calculated only as the 

storage below the perforated pipe (i.e., storage volume within the 18-inch gravel layer). Using the 

“Simple Dynamic” method, the total provided recharge volume is 626 cubic feet, or 100% of the 

required volume. To provide the required recharge volume, the BMPs were designed to maximize 

the bottom surface area and given a deep enough gravel layer to provide the required volume. 

The gravel layer will be drained within a 72-hour period, in accordance with the Stormwater 

Handbook. Therefore, at a minimum, the annual recharge from the post-development site shall 

approximate the annual recharge from pre-development conditions based on soil type. 

As this is an urban roadway project, there are limited options for siting BMPs. It should be noted 

that the proposed stormwater BMPs are in locations that receive only a portion of the impervious 

area within the project limits. However, the BMPs do receive runoff from impervious area located 

outside of the project limits.  

Standard 4: TSS Removal 

Standard 4 will be met to the greatest extent possible using the three stormwater BMPs described 

above.  

Water quality calculations were performed using a ½-inch water quality volume as the site does 

not discharge to a Zone II, Interim Wellhead Protection Area, critical area, runoff from a land use 

with a higher potential pollutant load, or exfiltrate to soils with an infiltration rate greater than 

2.4 inches per hour. Based on an increase of 29,800 square feet of impervious area, the required 

water quality volume for this redevelopment project is 1,242 cubic feet (0.03 ac-ft). The volume 

provided by the three BMPs is 1,340 cubic feet, or 108% of the required volume. 

Although the required water quality volume will be provided, it should be noted that two of the 

stormwater BMPs – the water quality swale and bioretention basin on Tarkiln Hill Road – will 

receive the majority of their tributary runoff from an area outside of the project limits. This 

tributary area is part of the same watershed as the project limits (i.e., tributary to the existing 24-

inch outfall adjacent to railroad tracks). Physical site conditions are prohibitive to placing water 

quality treatment practices closer to the outfall. As such, the 80 percent total suspended solids 

(TSS) removal rate cannot be achieved for the whole site. Table 4 summarizes the TSS removal 

rate for each watershed, for both the project limits and areas outside the project limits that 

discharge to the three BMPs. 
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Table 4 – TSS Removal Rates 

Drainage System BMPs & TSS Credit Effective TSS 

Removal % 

Within Project 

Limits (acres) 

Outside Project 

Limits (acres) 

Entrance to Fieldstone 

Marketplace (WS-1) 
� Street Sweeping (5%) 

� Deep Sump Catch 

Basins (25%) 

29% 0.8 0.5 

Route 140 Interchange 

(WS-2) 
� Street Sweeping (5%) 

� Deep Sump Catch 

Basins (25%) 

29% 0.2 0.4 

Church Street and Park 

Avenue (WS-3) 

� Street Sweeping (5%) 

� Deep Sump Catch 

Basins (25%) 

29% 0.7 3.1 

Kings Highway (WS-4) 

Tributary to WQ Swale � Street Sweeping (5%) 

� Water Quality Swale 

– Dry (70%) 

72% 0.03 0.03 

Tributary to Park Ave 

Bioretention Basin 

� Street Sweeping (5%) 

� Bioretention (90%) 

91% 0.43 - 

Tributary to Tarkiln Hill 

Road Bioretention Basin 

� Street Sweeping (5%) 

� Bioretention (90%) 

91% 0.03 0.55 

Tributary to Pipe System � Street Sweeping (5%) 

� Deep Sump Catch 

Basins (25%) 

29% 4.21 24.61 

Total Area (acres): 6.4 24.0 

Weighted Effective TSS Removal: 34% 30% 

 

Standard 5: Land Uses with Higher Potential Pollutant Loads 

This standard is not applicable as the project limits do not contain any Land Uses with Higher 

Potential Pollutant Loads. 

Standard 6: Zone II or Interim Wellhead Protection Areas 

This standard is not applicable as the project area does not contain any Zone II, Interim Wellhead 

Protection Areas, or other critical areas. 

Standard 7: Redevelopment Projects 

This project classifies as a redevelopment project and will be built upon previously disturbed 

land. Standards 1, 8, 9, and 10 will be full met, and all other standards have been met to the 

maximum extent practicable.  

Standard 8: Construction Period Pollution Prevention and Erosion and 

Sedimentation Control 

The project is subject to a NPDES General Construction Permit, which will be obtained by the 

Contractor. A copy of the Stormwater Pollution Prevention Plan (SWPPP) will be developed by 

the Contractor prior to construction. 
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Standard 9: O&M Plan 

An Operation and Maintenance Plan developed in accordance with the Stormwater Management 

Standards has been included as Appendix C. 

Standard 10: Illicit Discharges 

The proposed stormwater system will convey only stormwater flows. Illicit discharges from 

prohibited sources will not be allowed.  The project limits are subject to coverage under the City 

of New Bedford and Massachusetts Department of Transportation NPDES General Permit for 

Stormwater Discharges from Small Municipal Separate Storm Sewer Systems (MS4).  Refer to the 

most recent MS4 annual reports for a summary of activities related to identifying and removing 

illicit discharges. 



 

 

 

Appendix A 
Outfall Improvement Plans 

 

(Bound Separately)  



 

 

 

Appendix B 
Drainage System Improvement Plans  
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DRAINAGE STRUCTURE TABLE

NAME/TYPE

101 CB

102 CIT

103 DMH

104 CBCI
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DRAINAGE & UTILITY PLANS

REBUILD

SMH

SEE NOTE 1 (TYP.)

WATER SUPPLY ALTERATIONS

SEE BELOW

DRAINAGE DETAILS

SEE BELOW

HIGHWAY GUARD DETAILS
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PLANS
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SEE TRAFFIC
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NOTES:
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STATION
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R&R UP#382/8 (BO)

SEE NOTE 1 (TYP.)

R&R UP#382/11 (BO)

REBUILD SMH

REBUILD SMH

REBUILD WMH

WATER SUPPLY ALTERATIONS

SEE BELOW

DRAINAGE DETAILS

SEE BELOW

HIGHWAY GUARD DETAILS

SEE CONSTRUCTION

PLANS

TRAFFIC SIGNAL CONDUIT

SEE TRAFFIC

SIGNAL PLANS

N

CONTINUED

ON SHEET 69

CONTINUED

ON SHEET 67

RELOCATE HYD.

ADJ. WG

ADJ. SMH

ADJ. SMH

RELOCATE HYD.

ADJ. WG

ADJ. WG

ADJ. SMH

16

SEE NOTE 1 (TYP.)

R&R UP#382/9 (BO)

R&R UP#382/10 (BO)

CONTINUED

THIS SHEET
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CONTINUED

THIS SHEET

PROP TE

PROP PUE

PROP CLO

PROP SHLO

PROP TE

PROP CLO

PROP TE

PROP PUE

RET

RET

RET

RET

REM

C&P

C&P

RET VCP

RET

ADJ DMH

RET

NOTES:

1.  ALL PRIVATE UTILITY CASTINGS, COVERS, VALVES, ETC. WITHIN

THE PROJECT LIMITS SHALL BE SET TO FINAL GRADE BY OTHERS.
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LIMITS OF WORK

STA 270+35

N2708526.8545

E808690.2026

116+72.37 KING'S HIGHWAY=

271+50.00 KINGS PLAZA

119+77.90 KING'S HIGHWAY=

283+36.83 TARKILN HILL RD

LIMITS OF WORK

STA 272+60.47, 4.30' RT

N2708403.1198

E808878.7389

D

D

D

D

D

9

1

.

2

9

0

.

8

7

D

D

D

D

D

132 EX DMH

127 CBMS

128 DMH

126 DMH

124 CBCI

133 CBCI

134 CBCI

135 EX DMH

131 CBDB

129 CB

130 DMH

137 DMH

136 CB

148 DMH

138 CBMS

141 CBCI

139 DMH

140 DBCB

8 LF - 12" RCP

3

3

 

L

F

 

-

 

1

2

"

 

R

C

P

151 LF - 12" RCP

3 LF - 12" RCP

45 LF - 12" RCP

9 LF - 12" RCP

10 LF - 12" RCP

16 LF - 12" RCP

142 LF - 15" RCP

7
0
 L

F
 -

 1
2
" 

R
C

P

118 LF - 12" RCP

17 LF - 12" RCP

4
6
 
L
F

 
-
 
1
2
"
 
R

C
P

32 LF - 12" RCP

DRAINAGE STRUCTURE TABLE

NAME/TYPE

124 CBCI

126 DMH

127 CBMS

128 DMH

129 CB

130 DMH

131 CBDB

132 EX DMH

STATION

KING'S HIGHWAY 115+01.74

KING'S HIGHWAY 115+05.48

KING'S HIGHWAY 114+99.84

KING'S HIGHWAY 115+11.72

KING'S HIGHWAY 116+36.12

KING'S HIGHWAY 116+33.43

KING'S HIGHWAY 116+31.96

KING'S HIGHWAY 116+39.14

OFFSET

34.7 L

15.4 R

34.5 R

35.5 R

49.2 R

35.7 R

41.6 L

76.4 L

RIM ELEV.

95.96

96.26

96.06

96.31

93.16

93.15

94.13

95.27

INV. ELEV. IN

I=91.20' (123 EX DMH) ±

I=91.00' (124 CBCI)

I=92.35' (127 CBMS)

I=90.24' (126 DMH)

I=88.76' (129 CB)

I=88.51' (128 DMH)

I=90.87' (131 CBDB)

I=89.77' () ±

I=90.25' () ±

INV. ELEV. OUT

I=91.40' (126 DMH)

I=90.45' (128 DMH)

I=92.41' (128 DMH)

I=89.73' (130 DMH)

I=88.83' (130 DMH)

I=88.41' (137 DMH)

I=91.05' (132 EX DMH)

I=89.77' () ±

REMARKS

CONNECT NEW DRAIN

TO EXIST DMH

DRAINAGE STRUCTURE TABLE

NAME/TYPE

133 CBCI

134 CBCI

135 EX DMH

136 CB

137 DMH

138 CBMS

139 DMH

STATION

KING'S HIGHWAY 116+68.37

KING'S HIGHWAY 116+98.73

KING'S HIGHWAY 117+17.28

KING'S HIGHWAY 117+04.12

KING'S HIGHWAY 117+07.31

KING'S HIGHWAY 118+59.87

KING'S HIGHWAY 118+62.01

OFFSET

58.5 L

67.9 L

99.4 L

42.5 R

29.9 R

34.5 R

28.2 R

RIM ELEV.

94.20

94.65

95.11

91.68

92.09

90.60

90.64

INV. ELEV. IN

I=89.12' (134 CBCI)

I=88.42' () ±

I=91.21' () ±

I=88.17' (136 CB)

I=88.04' (130 DMH)

I=86.89' (137 DMH)

I=86.99' (138 CBMS)

INV. ELEV. OUT

I=89.70' () ±

I=89.30' (135 EX DMH)

I=88.17' () ±

I=88.25' (137 DMH)

I=87.66' (139 DMH)

I=87.02' (139 DMH)

I=86.70' (156 DMH)

REMARKS

CONNECT CB TO EXISTING 12" RCP

CONNECT NEW DRAIN

TO EXIST DMH
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DRAINAGE & UTILITY PLANS

R&R UP#382/12 (BO)

R&R UP#382/13 (BO)

SEE NOTE 1 (TYP.)

WATER SUPPLY ALTERATIONS

SEE BELOW

DRAINAGE DETAILS

SEE BELOW

HIGHWAY GUARD DETAILS

SEE CONSTRUCTION

PLANS

TRAFFIC SIGNAL CONDUIT

SEE TRAFFIC

SIGNAL PLANS

N

CONTINUED

ON SHEET 68

CONTINUED

ON SHEET 70

ADJ. WG (2)

C&P

ADJ. WG

ADJ. SMH

R&R UP#382/14 (BO)

R&R UP#382/15 (BO)

PROP 1-3P ELEC SERVICE RELOCATION:

2-4" RGS RISERS & SWEEPS, 2-17'- 4" PVC

CONNECT TO EXISTING EMH

PROP 1-1P ELEC SERVICE RELOCATION:

3" RGS RISER & SWEEP, 54'- 3" PVC

& EVERSOURCE APPROVED HANDHOLE

(POLYMER CONC) CONNECT TO EX.

REM EMH

R&R LP (BO)??

R&R UNDER ROW??

R&R LP (BO)??

R&R UNDER ROW??

ADJ CATV

HH (BO)

PROP CLO

PROP TE

PROP TE

PROP CLO

PROP TE

PROP CLO

PROP PUE

PROP TE

PROP CLO

PROP TE

PROP TE

PROP PE

RET

REM

(REM)

REM 12" RCP

C&P

(ABAN)

C&P

REM CB

C&P

ABAN

C&P

ABAN

C&P

NOTES:

1.  ALL PRIVATE UTILITY CASTINGS, COVERS, VALVES, ETC. WITHIN THE PROJECT LIMITS SHALL BE SET TO FINAL GRADE

BY OTHERS.

REM

REM DMH

ADJ

RET

RET

RET

RET

ADJ

RET
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LIMITS OF WORK

119+77.90 KING'S HIGHWAY=

123+23.99 KING'S HIGHWAY=

290+04.02 PARK AVE
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D

173 CBCI

170 CBCI

169 CBCI

143 CB

167 CBDB

168 EX DMH

166 DMH

146 DMH

147 EX DMH

164 CBDB

145 DMH

163 DMH

144 GI

158 DMH

156 DMH

153 DMH

148 DMH

154 DMH

161 DMH

152 GI

151 OCS

150 OCS

149 DMH

155 DMH

157 CB

138 CBMS

141 CBCI

142 CIT

139 DMH

159 CBDB

140 DBCB

162 EX DMH

3 LF - 12" RCP

45 LF - 12" RCP

10 LF - 12" RCP

7 LF - 12" RCP

18 LF - 12" RCP

1
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P

27 LF - 12" RCP CLASS V

28 LF - 12" RCP

5 LF - 12" RCP

5
8
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F
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0
" R

C
P

50 LF - 30" RCP

8 LF - 24" RCP ±
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C

L

A

S

S

 
V

2 LF - 12" RCP CLASS V

8 LF - 12" RCP CLASS V

16 LF - 12" RCP

20 LF - 15" RCP

41 LF - 24" RCP

5

0

 

L

F

 

-

 

2

4

"

 

R

C

P

16 LF - 12" RCP

7 LF - 12" RCP

6 LF - 12" RCP

142 LF - 15" RCP

15 LF - 24" RCP

D

165 DMH

D

25 LF - 24" RCP

4 LF - 12" RCP

12 LF - 15" RCP

160 DMH

56 LF - 12" RCP

6 LF - 12" RCP

5

8

 

L

F

 

-

 

2

4

"

 

R

C

P

7 LF - 15" RCP

13 LF - 8" PVC

8 LF - 8" PVC

6 LF - 12" RCP

4 LF - 12" RCP

DRAINAGE STRUCTURE TABLE

NAME/TYPE

140 DBCB

141 CBCI

142 CIT

143 CB

144 GI

145 DMH

146 DMH

147 EX DMH

148 DMH

149 DMH

150 OCS

151 OCS

152 GI

153 DMH

154 DMH

155 DMH

156 DMH

157 CB

158 DMH

159 CBDB

160 DMH

161 DMH

STATION

KING'S HIGHWAY 119+24.85

TARKILN HILL RD 282+48

TARKILN HILL RD 282+67.39

TARKILN HILL RD 281+50.21

TARKILN HILL RD 282+00.67

KING'S HIGHWAY 119+86.52

TARKILN HILL RD 281+93.81

KING'S HIGHWAY 119+72.21

TARKILN HILL RD 282+14.51

TARKILN HILL RD 282+65.45

TARKILN HILL RD 282+89.40

KING'S HIGHWAY 120+16.88

KING'S HIGHWAY 120+14.15

KING'S HIGHWAY 120+12.86

KING'S HIGHWAY 120+05.24

KING'S HIGHWAY 119+99.67

KING'S HIGHWAY 120+09.49

KING'S HIGHWAY 120+71.43

KING'S HIGHWAY 120+78.22

KING'S HIGHWAY 120+72.82

KING'S HIGHWAY 120+63.87

KING'S HIGHWAY 120+44.60

OFFSET

32.4 L

25.1 R

21.8 R

18.5 L

15.0 L

134.9 L

6.2 L

137.9 L

22.9 R

1.4 R

18.1 L

51.0 L

31.9 L

39.5 L

42.3 L

32.7 L

29.3 R

37.4 L

26.1 L

34.6 R

32.6 R

32.1 R

RIM ELEV.

90.32

91.06

90.81

92.44

91.87

91.94

92.13

92.12

91.54

91.25

91.37

90.86

91.39

91.53

91.55

90.91

90.04

91.08

91.25

91.29

91.10

90.56

INV. ELEV. IN

I=86.82' (140 DBCB)

I=86.82' (141 CBCI)

I=89.34' (144 GI)

I=89.13' (143 CB)

I=87.89' (145 DMH)

I=89.10' () ±

I=87.73' (146 DMH)

I=86.80' () ±

I=86.20' () ±

I=86.48' (147 EX DMH)

I=86.60' (142 CIT)

I=86.10' (148 DMH)

I=87.02' (152 GI)

I=86.97' (153 DMH)

I=86.45' (151 OCS)

I=86.94' (150 OCS)

I=86.20' (154 DMH)

I=86.01' (149 DMH)

I=85.88' (155 DMH)

I=85.88' (139 DMH)

I=86.50' () ±

I=86.50' (157 CB)

I=86.81' (159 CBDB)

I=86.32' (158 DMH)

I=86.14' (160 DMH)

I=85.82' (156 DMH)

INV. ELEV. OUT

I=87.06' (142 CIT)

I=86.92' (142 CIT)

I=86.72' (149 DMH)

I=89.37' (146 DMH)

I=89.37' (145 DMH)

I=87.94' (146 DMH)

I=87.79' (147 EX DMH)

I=86.60' (148 DMH)

I=86.21' (149 DMH)

I=86.10' (155 DMH)

I=87.00' (154 DMH)

I=87.00' (154 DMH)

I=87.06' (153 DMH)

I=87.02' (154 DMH)

I=86.40' (155 DMH)

I=86.01' (156 DMH)

I=85.88' (161 DMH)

I=86.59' (158 DMH)

I=86.40' (160 DMH)

I=86.83' (160 DMH)

I=86.22' (161 DMH)

I=85.82' (162 EX DMH)

REMARKS

R&S F&G. PROP F&C

DMH WITH SUMP

CONNECT NEW DRAIN

 TO EXIST DMH

5' Ø DMH

OUTLET CONTROL

STRUCTURE

OUTLET CONTROL

STRUCTURE

DMH WITH SUMP

5' Ø DMH

5' Ø DMH

DRAINAGE STRUCTURE TABLE

NAME/TYPE

162 EX DMH

163 DMH

164 CBDB

165 DMH

166 DMH

167 CBDB

168 EX DMH

STATION

KING'S HIGHWAY 120+47.06

KING'S HIGHWAY 122+00.08

KING'S HIGHWAY 121+52.40

KING'S HIGHWAY 121+41.66

KING'S HIGHWAY 121+36.76

KING'S HIGHWAY 121+31.07

KING'S HIGHWAY 121+08.66

OFFSET

52.4 R

20.3 L

25.8 L

24.8 L

16.0 L

32.2 R

31.0 R

RIM ELEV.

90.64

91.83

91.68

91.71

91.75

91.72

91.76

INV. ELEV. IN

I=85.78' (161 DMH)

I=85.78' () ±

I=87.00' () ±

I=86.22' (171 DMH)

I=86.10' (164 CBDB)

I=85.95' (163 DMH)

I=85.95' (165 DMH)

I=85.88' (166 DMH)

I=87.61' (167 CBDB)

INV. ELEV. OUT

I=85.78' () ±

I=86.00' (166 DMH)

I=86.20' (165 DMH)

I=86.00' (166 DMH)

I=85.95' (168 EX DMH)

I=87.72' (168 EX DMH)

I=85.88' () ±

REMARKS

BUILT BY OTHERS

6' Ø DMH

6' Ø DMH

BUILT BY OTHERS

20
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DRAINAGE & UTILITY PLANS

ADJ. SMH

ADJ. WG (3). ADJ. WMH

RELOCATE HYD. PROP TAPING

SLEEVE, VALVE AND BOX

N

ADJ.

SMH

REBUILD

SMH

RELOCATE WMH

(SOUTH IF SERVICE,

NORTH IF BLOW OFF)

ADJ. WG

ADJ. WG

REBUILD

SMH

SEE NOTE 1 (TYP.)

CLOSE, REM.

AND CAP WG

REM. 6" CI W

ADJ. WG

K

I
N

G

'
S

 
H

I
G

H

W

A

Y

R&R UP#382/16 W/ 15' DE GUY (BO)

PROP 2-4" COMM (1-TELEPHONE &

1-LIGHTOWER) PVC SWEEPS &

2-6" ELEC RGS RISERS & SWEEPS

PROP 2-4" COMM & 2-6" ELEC.

 CONC. ENCASED CONDUITS

R=40'

RELOCATE HYD.

PROP WG

R&R UP#680/62 W/ 10' SW

GUY & 6' DE SW GUY (BO)

PROP 2-4" COMM (1-TELEPHONE & 1-LIGHTOWER)

& 2-6" ELEC. CONC. ENCASED CONDUITS.R=40'

R&R UP#680/60 W/ 15' DE GUY (BO)

PROP 2-4" COMM (1-TELEPHONE & 1-LIGHTOWER)

PVC SWEEPS & 2-6" ELEC RGS RISERS & SWEEPS

PROP 3-4" COMM (2-COMCAST & 1-LIGHTOWER)

& 4-6" ELEC. CONC. ENCASED CONDUITS

R&R UP#382/17 W/ 15' DE GUY (BO)

PROP 2-4" COMM (COMCAST) PVC SWEEPS

& 2-6" ELEC RGS RISERS & SWEEPS

PROP 2-4" COMM (COMCAST) (R=25') & 2-6"

ELEC. (R=30') CONC. ENCASED CONDUITS

PROP COMM

MH

PROP

EMH

PROP 18" STEEL PIPE CASING

FOR COMMUNICATION

PROP 30" STEEL PIPE CASING

FOR ELECTRIC

REM. UP#680/598 (BO)

PROP 6-4" COMM

(3-TELEPHONE, 2-COMCAST &

1 LIGHTOWER) & 6-6" ELEC.

CONC. ENCASED CONDUITS'

R&R UP#680/59 W/ 15' DE GUY (BO)

PROP 2-4" COMM (2-COMCAST) PVC SWEEPS &

2-6" ELEC RGS RISERS & SWEEPS

R&R UP#680/58 W/ 15' DE GUY (BO)

PROP 2-4" COMM (1-TELEPHONE & 1-LIGHTOWER)

 PVC SWEEPS & 2-6" ELEC RGS RISERS & SWEEPS

R&R UP#680/57 (BO)

PROP 4-4" COMM CONC.

ENCASED CONDUITS

PROP

EMH

PROP 2-4" COMM STUB CONC.

ENCASED CONDUITS

PROP 2-4" COMM CONC.

ENCASED CONDUITS. R=40'

PROP 2-4" COMM

(TELEPHONE) CONC.

ENCASED CONDUITS

R&R UP#680/57S

W/ 10' SW GUY (BO)

PROP STEEL PIPE CASING

FOR 12" PL GAS

PROP 1-4" COMM

(LIGHTOWER)

 CONC. ENCASED

CONDUITS R=40'

PROP 1-4" COMM (TELEPHONE)

 CONC. ENCASED CONDUITS R=40'

PROP LIGHTOWER MH

PROP 1-4" COMM

(LIGHTOWER)

 CONC. ENCASED

CONDUITS R=15'

PROP 1-4" COMM

(LIGHTOWER) R=40'

PROP UP#680/60.5 W/15' DE GUY (B0)

PROP 2-4" COMM (2-COMCAST) & 2-6" ELEC.

 CONC. ENCASED CONDUITS R=40'

R&R UP#

680

61

 W/15' DE GUY (B0)

PROP 2-4" COMM (2-COMCAST) PVC SWEEPS & 2-6" ELEC

RGS RISERS & SWEEPS

PROP 1-3P ELEC SERVICE RELOCATION: 2-4" RGS RISERS

& SWEEPS, 2-47'-4" PVC & EVERSOURCE APPROVED

HANDHOLE (POLYMER CONC) CONNECT TO EX

PROP 1-4" COMM (1-TELEPHONE) CONC.

ENCASED CONDUITS R=15'

PROP 5-4" COMM

(TELEPHONE) CONC.

ENCASED CONDUITS

PROP 3-4" COMM (TELEPHONE)

CONC. ENCASED CONDUITS R=33'

PROP 8-6" ELEC. CONC.

ENCASED CONDUITS

PROP UP#680/59.5 W/

10' SW GUY (BO)

PROP 2-4" COMM (COMCAST)

CONC. ENCASED CONDUITS R=40'

PROP 2-6" ELEC.

CONDUITS

PROP TMH

PROP 2-4" COMM (1-TELEPHONE &

1-LIGHTOWER) CONC. ENCASED

CONDUITS R=40'

ADJ AT&T MH (BO)

CONTINUED

ON SHEET 69

CONTINUED

ON SHEET 71

ADJ. WG

PROP TE

PROP CLO

PROP

PUE

PROP TE

PROP PUE

PROP TE

PROP PE

PROP CLO

PROP TE

PROP TE

PROP

PUE

WATER SUPPLY ALTERATIONS

SEE BELOW

DRAINAGE DETAILS

SEE BELOW

HIGHWAY GUARD DETAILS

SEE CONSTRUCTION PLANS

TRAFFIC SIGNAL CONDUIT

SEE TRAFFIC SIGNAL PLANS

C&P

(ABAN)

C&P

REM

CB

C&P

REM

DMH

REM RCP

REM

DMH

C&P

C&P

REM

C&P

REM

C&P

REM RCP

C&P

C&P

ABAN

C&P

REM

REM

RCP

C&P

C&P

RET RCP

RET

C&P

RET CB & RC

C&P

REM

DMH

C&P

C&P

REM VC

REM CB

REM VC

REM

DMH

RET VC

REM CB

& RC

RET CI

NOTES:

1.  ALL PRIVATE UTILITY CASTINGS, COVERS, VALVES, ETC. WITHIN

THE PROJECT LIMITS SHALL BE SET TO FINAL GRADE BY OTHERS.

2. SEE DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO

STORMWATER BMPS.

(ADJ)

REM

STORMWATER BMP #1

C&P

STORMWATER BMP #2

REM CI
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LIMITS OF WORK

STA 320+83.89

N2708832.7151

E809500.0070

LIMITS OF WORK

STA 312+18.16

N2709309.9048

E809437.7399

LIMITS OF WORK

STA 293+78.92

N2708918.0641

E809590.1321
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LIMITS OF WORK

STA 300+96.92

N2709042.4423

E809227.2570

3

3

0

+

0

0

123+23.99 KING'S HIGHWAY=

290+04.02 PARK AVE

123+47.69 KING'S HIGHWAY=

??? WORCESTER ST

293+02.46 PARK AVE=

321+62.54 CHURCH ST SOUTH

293+01.19 PARK AVE=

321+69.03 CHURCH ST SOUTH

126+21.29 KING'S HIGHWAY=

??? CHURCH ST NORTH

126+34.35 KING'S HIGHWAY=

??? CHURCH ST SOUTH

RET UP#?

W/ 10' SW GUY (BO)

D

D

D

D

DD

D

D

D

D

D

189 CBCI

184 CBCI

183 CB

185 DMH

182 CIT

181 CB

180 DMH

188 EX DMH

187 CBCI

186 CBCI

179 CBCI

175 DMH

174 OCS

176 CBMS

173 CBCI

177 DMH

172 CBCI

170 CBCI

171 DMH

169 CBCI
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"
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C
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27 LF - 12" RCP CLASS V

3 LF - 12" RCP

28 LF - 12" RCP
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8 LF - 8" PVC

7 LF - 12" RCP

17 LF - 12" RCP

18 LF - 12" RCP
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8 LF - 12" RCP CLASS V
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DRAINAGE STRUCTURE TABLE

NAME/TYPE

169 CBCI

170 CBCI

171 DMH

172 CBCI

173 CBCI

174 OCS

175 DMH

176 CBMS

STATION

KING'S HIGHWAY 123+34.96

WORCESTER ST 300+50.44

KING'S HIGHWAY 123+47.36

KING'S HIGHWAY 123+89.62

PARK AVE 290+73.81

KING'S HIGHWAY 124+06.09

KING'S HIGHWAY 123+97.92

KING'S HIGHWAY 123+94.95

OFFSET

26.1 L

12.2 L

22.3 L

26.0 R

10.1 R

38.0 R

29.7 R

29.0 L

RIM ELEV.

93.99

94.92

94.31

95.19

95.36

95.89

95.92

95.33

INV. ELEV. IN

I=90.76' (170 CBCI)

I=88.25' (177 DMH)

I=90.71' (169 CBCI)

I=91.80' (173 CBCI)

I=92.96' (174 OCS)

I=91.47' (172 CBCI)

INV. ELEV. OUT

I=90.78' (171 DMH)

I=90.92' (171 DMH)

I=88.25' (163 DMH)

I=91.52' (175 DMH)

I=92.75' (175 DMH)

I=93.00' (175 DMH)

I=91.37' (177 DMH)

I=91.33' (177 DMH)

REMARKS

5' Ø DMH

OUTLET CONTROL

STRUCTURE

DRAINAGE STRUCTURE TABLE

NAME/TYPE

177 DMH

179 CBCI

180 DMH

181 CB

182 CIT

183 CB

184 CBCI

185 DMH

STATION

KING'S HIGHWAY 123+91.40

KING'S HIGHWAY 125+42.47

KING'S HIGHWAY 125+33.38

CHURCH ST NORTH 310+71.52

CHURCH ST NORTH 310+60.44

KING'S HIGHWAY 126+88.50

KING'S HIGHWAY 126+97.92

KING'S HIGHWAY 126+68.67

OFFSET

23.0 L

26.1 R

23.0 L

24.4 R

27.2 R

29.5 L

26.0 R

23.0 L

RIM ELEV.

95.30

100.20

99.94

104.24

104.24

104.77

105.06

104.36

INV. ELEV. IN

I=91.30' (176 CBMS)

I=90.23' (175 DMH)

I=88.90' (180 DMH)

I=95.00' (185 DMH)

I=97.18' (179 CBCI)

I=99.96' (181 CB)

I=100.90' () ±

I=101.00' (182 CIT)

I=101.97' (184 CBCI)

I=101.50' (191 EX DMH)

I=101.09' (183 CB)

INV. ELEV. OUT

I=88.90' (171 DMH)

I=97.61' (180 DMH)

I=95.00' (177 DMH)

I=100.18' (182 CIT)

I=101.30' (185 DMH)

I=101.20' (185 DMH)

I=102.26' (185 DMH)

I=100.75' (180 DMH)

REMARKS

R&S F&C. PROP F&C

R&S F&G. PROP F&C

DRAINAGE STRUCTURE TABLE

NAME/TYPE

186 CBCI

187 CBCI

188 EX DMH

STATION

CHURCH ST SOUTH 322+01.05

CHURCH ST SOUTH 322+03.88

CHURCH ST SOUTH 322+02.85

OFFSET

20.7 L

20.5 R

2.9 L

RIM ELEV.

100.60

100.64

100.98

INV. ELEV. IN

I=96.40' (186 CBCI)

I=95.00' (187 CBCI)

INV. ELEV. OUT

I=96.48' (188 EX DMH)

I=95.93' (188 EX DMH)

REMARKS

CONNECT NEW DRAINS

TO EXIST DMH
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R&R UP#680/54 (BO)

WATER SUPPLY ALTERATIONS

SEE BELOW

DRAINAGE DETAILS

SEE BELOW

HIGHWAY GUARD DETAILS

SEE CONSTRUCTION

PLANS

TRAFFIC SIGNAL CONDUIT

SEE TRAFFIC

SIGNAL PLANS

N

CONTINUED

ON SHEET 70

CONTINUED

ON SHEET 72

RELOCATE HYD.

ADJ. WG

53

UPGRADE

UP#762/1

W/20' PUSH

BRACE (BO)

ADJ. WG (2)

ADJ. SMH

ADJ. SMH

ADJ. SMH

ADJ. SMH

ADJ. SMH

SEE NOTE 1 (TYP.)
ADJ. SMH

ADJ. WG (2)

T
A

R

K
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N

 H
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L
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SCALE: 1" = 20'

0 50 100

R&R UP#680/56

(BO)

R&R UP#2/6

(BO)

PROP 1-1P ELEC SERVICE RELOCATION:

3" RGS RISER & SWEEP, 45'- 3" PVC

& EVERSOURCE APPROVED HANDHOLE

(POLYMER CONC) CONNECT TO EX.

R&R UP

W/15' DE

GUY (BO)

REM. UP &

GUY  (BO)

PROP UP#2/6S W/6'

DE SW GUY (BO)

R&R UP#680/55

(BO)

UPGRADE

UP#3/69

W/20' PUSH

BRACE (BO)

R&R UP#680/55.5

(BO)

RET UP#79/41 PROP 10' SW

GUY (BO)

R&R

UP#680/53

(BO)

PROP TE

PROP PUE

PROP TE

PROP PUE

PROP TE

PROP PUE

PROP PUE

PROP TE

PROP PUE

PROP TE

PROP PE

PROP PUE

PROP TE

PROP PUE

PROP PUE

REM CB

REM DRAIN

REM CB

REM CI

REM DRAIN

ADJ

RET

REM PVC

REM CB

REM DRAIN

(REM)

REM

REM DRAIN

REM DRAIN

REM

RET

REM

STORMWATER BMP #3

NOTES:

1.  ALL PRIVATE UTILITY CASTINGS, COVERS, VALVES, ETC. WITHIN

THE PROJECT LIMITS SHALL BE SET TO FINAL GRADE BY OTHERS.

2. SEE DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO

STORMWATER BMPS.
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END ROADWAY WORK

STA 130+95

N2709351.1042

E809869.5333
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128+76.03 KING'S HIGHWAY=

330+98.80 OLIVER STREET

131+28.39 KING'S HIGHWAY=

341+00.00 PRESCOTT STREET

LIMITS OF WORK

STA 330+48.80

N2709182.0003

E809694.0374

LIMITS OF WORK

STA 331+48.80

N2709280.7622

E809678.3504

190 CBCI

191 EX DMH

189 CBCI

211 LF - 15" RCP

20 LF - 12" RCP

20 LF - 12" RCP

DRAINAGE STRUCTURE TABLE

NAME/TYPE

189 CBCI

190 CBCI

191 EX DMH

STATION

KING'S HIGHWAY 128+60.32

OLIVER STREET 331+40.78

KING'S HIGHWAY 128+83.24

OFFSET

25.9 L

13.7 L

19.1 L

RIM ELEV.

108.59

109.74

109.05

INV. ELEV. IN

I=104.55' (189 CBCI)

I=105.41' (190 CBCI)

INV. ELEV. OUT

I=104.81' (191 EX DMH)

I=106.25' (191 EX DMH)

I=102.80' (185 DMH)

REMARKS

CONNECT NEW DRAINS

TO EXIST DMH

20

SCALE: 1" = 20'
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TARKILN HILL RD

DRAINAGE & UTILITY PLANS

WATER SUPPLY ALTERATIONS

NONE

DRAINAGE DETAILS

NONE

HIGHWAY GUARD DETAILS

SEE CONSTRUCTION

PLANS

TRAFFIC SIGNAL CONDUIT

SEE TRAFFIC

SIGNAL PLANS

N

CONTINUED

ON SHEET 71
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R&R UP#680/52S

W/ 10' DE GUY (BO)

RET UP#514/1

R&R UP#

680

52

 (BO)

R&R UP#680/51.5

(BO)

PROP UP#680/51.5S

W/ 10' SW GUY (BO)

PROP PUE

PROP TE

PROP TE

(ADJ)

RET

RET

(RET)

RET

NOTE:

1.  ALL PRIVATE UTILITY CASTINGS, COVERS, VALVES, ETC. WITHIN

THE PROJECT LIMITS SHALL BE SET TO FINAL GRADE BY OTHERS.
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Appendix C 
Operation and Maintenance Plan  
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Stormwater Operation and Maintenance Plan 

Project: Kings Highway Improvements 

Location: Kings Highway, New Bedford, Mass. 

Owner/Responsible Party: City of New Bedford 

 

This document describes the post-construction operation and maintenance activities for the 

proposed stormwater best management practices (BMPs) constructed as part of the Kings Highway 

Improvements project. These BMPs include: 

� Bioretention basin at the northwest corner of Tarkiln Hill Road and Kings Highway 

� Water quality swale at the northwest corner of Tarkiln Hill Road and Kings Highway 

� Bioretention basin at the eastern corner of Tarkiln Hill Road and Park Avenue 

Maintenance Practices 

� Inspect the BMPs monthly and after major storm events within the first year, and twice a year 

thereafter (spring and fall). 

� Inspect check dames after every significant rainfall event. Repair damage as needed. 

� Inspect the BMPs to make sure vegetation is adequate and for signs of erosion and formation 

of rills and gullies.  All areas of exhibiting erosion should be re-vegetated immediately after 

inspection to prevent additional erosion. 

� Inspect the BMPs for signs of compaction and/or ponding. 

� Mow the BMPs once at least twice per year, or as needed. The grass height should be no 

greater than 6-inches and no lower than 3- to 4-inches. Remove grass clippings, accumulated 

organic matter, and trash and debris at the time of mowing. 

� Inspect the BMPs for signs of sedimentation and debris buildup. Remove sediment and debris 

from the swales at last once a year. Hand methods (i.e., a person with a shovel or hands) 

should be used when cleaning the swales to minimize disturbance to vegetation and 

underlying soils. 

� Protect the BMPs from snow removal and disposal practices. 

It is estimated that this operation and maintenance will require approximately 20-30 manhours per 

year. 

Maintenance Records 

A record of maintenance and inspections at each BMP will be maintained. Inspection forms may be 

completed on paper or as part of the City’s CMMS system, but must contain the following: 

� Date of Inspection/Maintenance 

� Name of Inspector 

� Status of the BMP 



2 

 

� Maintenance Actions Taken 

An example paper form is provided below. 

 

Kings Highway – BMP Inspection Form 

Date of Inspection: _________________________ 

Name of Inspector: _________________________ 

 

Best Management Practice 

(BMP) 
Status of BMP Maintenance Actions Taken 

Bioretention basin at the northwest 

corner of Tarkiln Hill Road and 

Kings Highway 

  

Water quality swale at the 

northwest corner of Tarkiln Hill 

Road and Kings Highway 

  

Bioretention basin at the eastern 

corner of Tarkiln Hill Road and 

Park Avenue 

  

 



 

 

 

Appendix D 
Drainage Calculations 

 



Kings Highway Improvements Calculated by: E. Corey

New Bedford, Mass. Date: 1/29/2018

Storage Calculations

Proposed Bioretention - Intersection of Park Ave and Tarklin Hill Road

Elev
Cumulative 

Depth
Area Depth Avg Area

Inc. 

Storage

Cumulative 

Storage

Cumulative 

Storage

(ft.) (ft.) (sf.) (ft.) (sf.) (cf.) (cf.) (ac-ft)

95 0 120 0 120 0 0 0.000

95.33 0.3 179 0.33 149 49 49 0.001

95.71 0.7 210 0.38 195 74 123 0.003

Below Ground Storage

Bioretention Soil Depth 1.5 ft

Bioretention Porosity 0.3

Gravel Bed Depth 1.5 ft

Gravel Porosity 0.4

Water Quality Elevation 95.33

Water Quality Surface Area 179 sf

Bioretention Storage 81 cf

Gravel Storage 107 cf

188 cf

0.004 cf

Total Above Ground Storage 123.2 cf

Total Below Ground Storage 188 cf

Total Storage 311 cf

Total Below Ground Storage

Above Ground Storage



Kings Highway Improvements Calculated by: E. Corey

New Bedford, Mass. Date: 1/29/2018

Storage Calculations

Proposed Water Quality Swale - Tarklin Hill Road

Above Ground Storage Below Ground Storage

Width of bottom of swale 0.5 ft Bioretention Soil Depth 1.5 ft

Side slopes 3H:1V Bioretention Porosity 0.3

Height of CheckDam 0.25 ft Gravel Bed Depth 1.5 ft

Width of top of check dam 2.07 ft Gravel Porosity 0.4

Maximum X-Section 0.32 sf Total length of swale 75 ft

Average X-Section 0.16 sf Width of bottom of swale 0.5 ft

Avg Length between Dams 25 ft Water Quality Surface Area 37.5 sf

# of Dams 3 Bioretention Soil Storage 16.9 cf

Storage between Dams 4.0 cf Gravel Storage 22.5 cf

Total Above Ground Storage 12 cf Total Below Ground Storage 39 cf

Total Above Ground Storage 12 cf

Total Below Ground Storage 39 cf

Total Storage 51 cf

Proposed Bioretention - Tarklin Hill Road

Elev
Cumulative 

Depth
Area Depth Avg Area

Inc. 

Storage

Cumulative 

Storage

Cumulative 

Storage

(ft.) (ft.) (sf.) (ft.) (sf.) (cf.) (cf.) (ac-ft)

89 0.0 260 0 130.0 0.0 0.0 0.000

90 1.0 469 1 364.5 364.5 364.5 0.008

90.16 1.2 509 0.16 489.0 78.2 442.7 0.010

Below Ground Storage

Bioretention Soil Depth 1.5 ft

Bioretention Porosity 0.3

Gravel Bed Depth 1.5 ft

Gravel Porosity 0.4

Water Quality Elevation 90.16

Water Quality Surface Area 509 sf

Bioretention Storage 229 cf

Gravel Storage 305 cf

Total Below Ground Storage 534 cf

0.012 cf

Total Above Ground Storage 443 cf

Total Below Ground Storage 534 cf

Total Storage 977 cf

Above Ground Storage



Kings Highway Improvements Calculated By: E. Corey

New Bedford, Mass. Date: 2/8/2018

Recharge & Water Quality Volume Calculations

Comments

Existing Impervious Area 235040 sf

Proposed Impervious Area 264840 sf

29800 sf

0.684 ac

Standard 3: Groundwater Recharge

Required Recharge Volume

Required Recharge volume = Target Depth Factor * Impervious Area

Rv = F x I

Hydrologic Soil Group

Urban land & 

Udorthents From USGS Soil Survey

>> Assume a hydrologic soil group of C

Target Depth Factor 0.25 in From Table 2.3.2 (V3C1)

Impervious Area 29800 sf

621 cf

0.01 ac-ft

Provided Recharge Volume (Simple Dynamic Method)

Depth of Infiltration Facility (D) 1.50 ft

Saturated Hydraulic Conductivity 0.27 in/hr Rawls Rate for "C" Silt Loam

Allowable Drawdown during Peak (T) 2 hrs

Minimum Required Surface Area (A) 402 sf

Provided Surface Area

Bioretention - Intersection of Park Ave & Tarklin Hill Road120 sf

Water Quality Swale - Tarklin Hill Road
38 sf

Bioretention - Tarklin Hill Road 260 sf

Total Provided Surface Area 417 sf

Provided Recharge Volume (Simple Dynamic Method)

Bioretention - Intersection of Park Ave & 

Tarklin Hill Road
179 cf

Water Quality Swale - Tarklin Hill Road
56 cf

Bioretention - Tarklin Hill Road 390 cf

626 cf

0.0 ac-ft

Drawdown Period

Drawdown Time = Recharge volume / (Rawl's Rate * Bottom Area)

Time (drawdown) = Rv/(K*A(bottom)

Required Drawdown Period 72 hrs

Rawl's Rate of Site Soils 0.27 in/hr

Bioretention - Intersection of Park Ave & 

Tarklin Hill Road

Groundwater Recharge Volume 179 cf

Bottom Area 120 sf

Time (drawdown) 67 hrs

Water Quality Swale - Tarklin Hill Road

Groundwater Recharge Volume 56 cf

Bottom Area 38 sf

Time (drawdown) 67 hrs

Bioretention - Tarklin Hill Road

Groundwater Recharge Volume 390 cf

Bottom Area 260 sf

Time (drawdown) 67 hrs

Required Recharge Volume (Rv)

Total Increase in Impervious Area

Total Provided Recharge Volume



Kings Highway Improvements Calculated By: E. Corey

New Bedford, Mass. Date: 2/8/2018

Recharge & Water Quality Volume Calculations

Standard 4: Water Quality Volume

Required Water Quality Volume

Required Water Quality Volume = Water Quality Depth x Impervious Area

Vwq = Dwq x I

Water Quality Depth 0.5 in

Does not discharge to a Zone II, Interim Wellhead 

Protection Area, critical area, runoff from a 

LUHPPL or exfiltrate to soils with an infiltration 

rate >2.4 in/hr

Impervious Area 29800 sf

1242 cf

0.03 ac-ft

Provided Water Quality Volume

Bioretention - Intersection of Park Ave & 

Tarklin Hill Road 311 cf

Water Quality Swale - Tarklin Hill Road 51 cf

Bioretention - Tarklin Hill Road 977 cf

1340 cf

0.031 ac-ft

TSS Removal 

Entrance to Fieldstone Marketplace

Project Area 

(sf)

Outside 

Project 

(sf)

TSS 

Rem.

§   Street Sweeping (5%) 0.8 0.5 29% 0.232 0.145

§   Deep Sump Catch Basins (25%)

Route 140 Interchange

§   Street Sweeping (5%) 0.2 0.4 29% 0.058 0.116

§   Deep Sump Catch Basins (25%)

Church Street and Park Avenue

§   Street Sweeping (5%) 0.7 3.1 29% 0.203 0.899

§   Deep Sump Catch Basins (25%)

Kings Highway

Tributary to WQ Swale

§   Street Sweeping (5%) 0.03 0.03 72% 0.0216 0.0216

§   Water Quality Swale – Dry (70%)

Tributary to Park Ave Bioretention Basin

§   Street Sweeping (5%) 0.43 0 91% 0.3913 0

§   Bioretention (90%)

Tributary to Tarklin Hill Road Bioretention Basin

§   Street Sweeping (5%) 0.03 0.55 91% 0.0273 0.5005

§   Bioretention (90%)

Tributary to Pipe System

§   Street Sweeping (5%) 4.21 19.42 29% 1.2209 5.6318

§   Deep Sump Catch Basins (25%)

Total: 6.4 24.00 2.1541 7.3139

Weighted Effective TSS ([AreaxTSS]/Area) 34% 30%

Area x TSS

Required Water Quality Volume (Vwq)

Total Provided Recharge Volume



Test Pit
Locations



Test Pit
Locations



CDM Smith

Cambridge, Massachusetts

MassDot Gravel Borrow-C*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Silty sand with gravel

2
1.5
1

.75
.5

.375
#4
#10
#20
#50

#100
#200

100.0
97.4
94.3
91.0
82.8
78.9
69.5
59.9
50.0
35.6
27.2
19.8

100.0

50.0 - 85.0

40.0 - 75.0

8.0 - 28.0

0.0 - 10.0

X

X

SM A-1-b

17.9829 14.2058 2.0271
0.8472 0.1920

12/5/16 12/6/16

GW

MP

Laboratory Manager

12/2/16

City of New Bedford

Kings Highway
New Bedford, MA

309-100430

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: TP#7  Sta 121+40 RT Depth: 30"
Sample Number: 2

Client:

Project:

Project No: Figure

Test Results (ASTM C 136 &  ASTM C 117)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

MassDot Gravel Borrow-C

% +3"
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% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay
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Particle Size Distribution Report



CDM Smith

Cambridge, Massachusetts

MassDot Gravel Borrow-B*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Silty gravel with sand

3
2

1.5
1

.75
.5

.375
#4
#10
#20
#50

#100
#200

100.0
95.9
93.1
87.0
82.7
74.4
69.0
59.2
50.1
43.7
33.5
25.6
19.2

100.0

50.0 - 85.0

40.0 - 75.0

8.0 - 28.0

0.0 - 10.0

X

X

GM A-1-b

30.8543 22.1317 5.0771
1.9787 0.2223

12/5/16 12/6/16

GW

MP

Laboratory Manager

12/5/16

City of New Bedford

Kings Highway
New Bedford, MA

309-100430

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: TP#9  Sta 125+75 LT Depth: 20"
Sample Number: 2

Client:

Project:

Project No: Figure

Test Results (ASTM C 136 &  ASTM C 117)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

MassDot Gravel Borrow-B

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 17.3 23.5 9.1 12.8 18.1 19.2
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Particle Size Distribution Report



V

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)

Street Sweeping - 5% 0.05 1.00 0.05 0.95

Bioretention Area 0.90 0.95 0.86 0.10

0.00 0.10 0.00 0.10

0.00 0.10 0.00 0.10

0.00 0.10 0.00 0.10

Total TSS Removal = 91%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Kings Highway Improvements

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

Date: Jan. 2018 which enters the BMP

To Bioretention
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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



V

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)

Street Sweeping - 5% 0.05 1.00 0.05 0.95

Water Quality Swale - Dry 0.70 0.95 0.67 0.29

0.00 0.29 0.00 0.29

0.00 0.29 0.00 0.29

0.00 0.29 0.00 0.29

Total TSS Removal = 72%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Kings Highway Improvements

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

Date: Jan. 2018 which enters the BMP

To Water Quality Swale

T
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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



V

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)

Street Sweeping - 5% 0.05 1.00 0.05 0.95

Deep Sump and Hooded 

Catch Basin 0.25 0.95 0.24 0.71

0.00 0.71 0.00 0.71

0.00 0.71 0.00 0.71

0.00 0.71 0.00 0.71

Total TSS Removal = 29%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Kings Highway Improvements

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

Date: Jan. 2018 which enters the BMP

T
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To Piped Systems

Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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Kings Highway Improvements
Existing Subwatersheds

WS-1 (Kings/Fieldstone)
WS-2 (Kings/Rte 140)

WS-3 (Church/Park)
WS-4 (Kings)

µ

Watershed

EX-XX = Subwatershed ID



 

Kings Highway Improvement 

Existing Conditions – SSA Layout 



Project Description
Existing Conditions - DirectFlow.SPF

Project Options
CFS
Elevation
SCS TR-20
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Jan 28, 2018 00:00:00
Jan 29, 2018 00:00:00
Jan 28, 2018 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Reporting Time Step ............................................................
Routing Time Step ................................................................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................
Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................

Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................
Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

File Name .............................................................................
Description ............................................................................

Kings Highway Improvements project -

Existing Conditions

Flow Units .............................................................................

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ft²) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 EX-01 15323.01 94.80 3.38 2.80 0.98 0.94        0  00:05:00
2 EX-02 7563.19 94.00 3.38 2.72 0.47 0.46        0  00:05:00
3 EX-03 9473.17 98.00 3.38 3.15 0.68 0.61        0  00:05:00
4 EX-04 6308.49 98.00 3.38 3.14 0.46 0.42        0  00:05:00
5 EX-05 22210.29 96.00 3.38 2.93 1.49 1.41        0  00:05:00
6 EX-08 7340.43 98.00 3.38 3.15 0.53 0.47        0  00:05:00
7 EX-09 7965.73 95.71 3.38 2.89 0.53 0.51        0  00:05:00
8 EX-10 26199.07 83.31 3.38 1.78 1.07 1.12        0  00:05:00
9 EX-11 9489.33 94.97 3.38 2.82 0.61 0.59        0  00:05:00

10 EX-12 10498.05 98.00 3.38 3.15 0.76 0.69        0  00:05:00
11 EX-13 10404.48 94.94 3.38 2.81 0.67 0.64        0  00:05:00
12 EX-14 4615.23 95.72 3.38 2.89 0.31 0.30        0  00:05:00
13 EX-15 19095.48 96.44 3.38 2.97 1.30 1.20        0  00:05:00
14 EX-16 14743.67 94.00 3.38 2.72 0.92 0.89        0  00:05:00
15 EX-17 31158.95 92.80 3.38 2.60 1.86 1.83        0  00:05:00
16 EX-19 104744.68 95.35 3.38 2.86 6.87 6.15        0  00:10:00
17 EX-21 20114.18 94.00 3.38 2.72 1.26 1.21        0  00:05:00
18 EX-22 12236.18 90.00 3.38 2.34 0.66 0.67        0  00:05:00
19 EX-23 139163.57 90.00 3.38 2.34 7.46 6.39        0  00:15:00
20 EX-24 14027.63 90.00 3.38 2.34 0.75 0.76        0  00:05:00
21 EX-25 113816.27 90.00 3.38 2.34 6.10 5.23        0  00:15:00
22 EX-26 51728.20 90.00 3.38 2.34 2.77 2.62        0  00:10:00
23 EX-27 27788.62 90.00 3.38 2.34 1.49 1.51        0  00:05:00
24 EX-28 32142.01 89.89 3.38 2.33 1.72 1.73        0  00:05:00
25 EX-29 59201.31 90.00 3.38 2.34 3.17 2.99        0  00:10:00
26 EX-30 6972.13 90.00 3.38 2.33 0.37 0.38        0  00:05:00
27 EX-31 21520.03 90.00 3.38 2.34 1.15 1.17        0  00:05:00
28 EX-32 1231526.10 76.00 3.38 1.28 36.16 22.08        0  00:35:00
29 EX-33 97376.64 90.00 3.38 2.34 5.22 4.92        0  00:10:00
30 EX-34 17663.14 97.20 3.38 3.06 1.24 1.13        0  00:05:00
31 EX-36 130756.23 94.00 3.38 2.72 8.16 6.79        0  00:15:00
32 EX-38 228580.19 94.00 3.38 2.72 14.27 11.86        0  00:15:00
33 EX-39 15949.06 90.16 3.38 2.35 0.86 0.87        0  00:05:00
34 EX-42 24977.65 89.54 3.38 2.29 1.32 1.34        0  00:05:00

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Node Summary
SN Element Element Ground/Rim Peak

ID Type (Max) Inflow
Elevation

(ft) (cfs)
1 DS-101 Junction 93.59 0.89
2 DS-102 Junction 96.22 1.34
3 DS-111 Junction 90.00 0.94
4 DS-113 Junction 90.86 15.13
5 DS-114 Junction 89.47 20.88
6 DS-118 Junction 96.22 7.44
7 DS-122 Junction 112.68 3.22
8 DS-123 Junction 109.06 9.46
9 DS-124 Junction 104.47 12.46

10 DS-132 Junction 91.04 58.72
11 DS-134 Junction 91.63 30.34
12 DS-74 Junction 101.07 2.01
13 DS-75 Junction 93.73 2.51
14 DS-78 Junction 100.48 2.93
15 DS-85 Junction 97.66 1.10
16 DS-87 Junction 100.29 0.00
17 DS-88 Junction 99.38 0.00
18 DS-89 Junction 96.58 0.00
19 DS-91 Junction 100.30 0.58
20 DS-92 Junction 96.32 1.90
21 DS-93 Junction 92.45 2.19
22 DS-94 Junction 90.47 2.19
23 DS-95 Junction 89.67 4.33
24 DS-96 Junction 90.27 24.73
25 DS-97 Junction 90.88 57.92
26 DS-99 Junction 96.26 0.69
27 MH-01 Junction 6.00 13.96
28 CS Outfall 7.44
29 FIELDSTONE Outfall 3.40
30 RR Outfall 58.72
31 RTE140 Outfall 1.10
32 StopandShop-Basin1 Storage Node 96.00 6.77
33 STOPANDSHOP-INFILTRATORS Storage Node 95.00 12.80

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
1 {Existing Drain}.P-100 (Existing Drain) Pipe DS-119 DS-118 68.03 0.0130 6.37
2 {Existing Drain}.P-101 (Existing Drain) Pipe DS-120 DS-118 193.29 0.0130 0.86
3 {Existing Drain}.P-102 (Existing Drain) Pipe DS-121 DS-122 40.00 0.0130 0.75
4 {Existing Drain}.P-103 (Existing Drain) Pipe DS-122 DS-123 256.35 0.0130 3.22
5 {Existing Drain}.P-104 (Existing Drain) Pipe DS-123 DS-124 214.50 0.0130 9.46
6 {Existing Drain}.P-105 (Existing Drain) Pipe DS-124 DS-125 277.51 0.0130 12.46
7 {Existing Drain}.P-106 (Existing Drain) Pipe DS-126 DS-123 33.04 0.0130 5.19
8 {Existing Drain}.P-107 (Existing Drain) Pipe DS-127 DS-122 43.63 0.0130 2.63
9 {Existing Drain}.P-108 (Existing Drain) Pipe DS-128 DS-123 43.12 0.0130 1.50

10 {Existing Drain}.P-109 (Existing Drain) Pipe DS-129 DS-124 13.94 0.0130 1.33
11 {Existing Drain}.P-110 (Existing Drain) Pipe DS-130 DS-131 49.16 0.0130 0.37
12 {Existing Drain}.P-111 (Existing Drain) Pipe DS-131 DS-124 21.60 0.0130 2.09
13 {Existing Drain}.P-112 (Existing Drain) Pipe DS-97 DS-132 31.77 0.0130 57.92
14 {Existing Drain}.P-113 (Existing Drain) Pipe DS-133 DS-132 18.14 0.0130 1.12
15 {Existing Drain}.P-114 (Existing Drain) Pipe DS-134 DS-97 72.60 0.0130 30.34
16 {Existing Drain}.P-115 (Existing Drain) Pipe DS-135 DS-97 44.02 0.0130 4.75
17 {Existing Drain}.P-116 (Existing Drain) Pipe DS-125 DS-134 201.04 0.0130 16.43
18 {Existing Drain}.P-61 (Existing Drain) Pipe DS-72 DS-73 24.47 0.0130 0.61
19 {Existing Drain}.P-62 (Existing Drain) Pipe DS-73 DS-74 27.60 0.0130 2.01
20 {Existing Drain}.P-63 (Existing Drain) Pipe DS-74 DS-75 39.92 0.0130 2.01
21 {Existing Drain}.P-64 (Existing Drain) Pipe DS-75 DS-76 45.89 0.0130 2.51
22 {Existing Drain}.P-65 (Existing Drain) Pipe DS-76 DS-77 17.39 0.0130 2.51
23 {Existing Drain}.P-66 (Existing Drain) Pipe DS-77 DS-78 37.08 0.0130 2.93
24 {Existing Drain}.P-67 (Existing Drain) Pipe DS-78 DS-79 19.80 0.0130 2.93
25 {Existing Drain}.P-68 (Existing Drain) Pipe DS-79 FIELDSTONE 70.17 0.0130 3.40
26 {Existing Drain}.P-70 (Existing Drain) Pipe DS-83 DS-75 46.91 0.0130 0.50
27 {Existing Drain}.P-71 (Existing Drain) Pipe DS-84 DS-85 59.89 0.0130 1.10
28 {Existing Drain}.P-72 (Existing Drain) Pipe DS-85 RTE140 179.41 0.0130 1.10
29 {Existing Drain}.P-73 (Existing Drain) Pipe DS-87 DS-88 40.73 0.0130 0.00
30 {Existing Drain}.P-74 (Existing Drain) Pipe DS-88 DS-85 73.62 0.0130 0.00
31 {Existing Drain}.P-75 (Existing Drain) Pipe DS-89 DS-85 56.68 0.0130 0.00
32 {Existing Drain}.P-76 (Existing Drain) Pipe DS-90 DS-91 48.33 0.0130 0.58
33 {Existing Drain}.P-77 (Existing Drain) Pipe DS-91 DS-92 304.68 0.0130 0.58
34 {Existing Drain}.P-78 (Existing Drain) Pipe DS-92 DS-93 197.74 0.0130 1.90
35 {Existing Drain}.P-79 (Existing Drain) Pipe DS-93 DS-94 193.41 0.0130 2.19
36 {Existing Drain}.P-80 (Existing Drain) Pipe DS-94 DS-95 112.95 0.0130 2.19
37 {Existing Drain}.P-81 (Existing Drain) Pipe DS-95 DS-96 46.84 0.0130 4.33
38 {Existing Drain}.P-82 (Existing Drain) Pipe DS-96 DS-97 62.26 0.0130 24.73
39 {Existing Drain}.P-83 (Existing Drain) Pipe DS-98 DS-92 7.61 0.0130 0.63
40 {Existing Drain}.P-84 (Existing Drain) Pipe DS-99 DS-92 42.06 0.0130 0.69
41 {Existing Drain}.P-85 (Existing Drain) Pipe DS-100 DS-101 29.56 0.0130 0.89
42 {Existing Drain}.P-86 (Existing Drain) Pipe DS-101 DS-102 50.41 0.0130 0.89
43 {Existing Drain}.P-87 (Existing Drain) Pipe DS-103 DS-102 55.77 0.0130 0.45
44 {Existing Drain}.P-90 (Existing Drain) Pipe DS-108 DS-93 73.91 0.0130 0.30
45 {Existing Drain}.P-91 (Existing Drain) Pipe DS-109 DS-95 10.66 0.0130 1.20
46 {Existing Drain}.P-92 (Existing Drain) Pipe DS-110 DS-111 27.91 0.0130 0.94
47 {Existing Drain}.P-93 (Existing Drain) Pipe DS-111 DS-95 73.44 0.0130 0.94
48 {Existing Drain}.P-94 (Existing Drain) Pipe DS-112 DS-113 12.88 0.0130 1.82
49 {Existing Drain}.P-95 (Existing Drain) Pipe DS-113 DS-114 65.54 0.0130 15.13
50 {Existing Drain}.P-96 (Existing Drain) Pipe DS-114 DS-96 63.58 0.0130 20.88
51 {Existing Drain}.P-97 (Existing Drain) Pipe DS-115 DS-114 6.63 0.0130 5.96
52 {Existing Drain}.P-98 (Existing Drain) Pipe DS-116 DS-96 62.81 0.0130 1.21
53 {Existing Drain}.P-99 (Existing Drain) Pipe DS-117 DS-118 43.82 0.0320 0.66
54 PIPE01 Pipe DS-132 RR 141.42 0.0150 58.72
55 PIPE02 Pipe DS-118 CS 141.42 0.0150 7.44
56 PIPE03 Pipe DS-102 STOPANDSHOP-INFILTRATORS 251.22 0.0150 1.34
57 PIPE04 Pipe MH-01 DS-113 379.53 0.0150 13.96
58 EXBASIN1-OUTLETPIPE Orifice StopandShop-Basin1 MH-01 2.97

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
59 NORTHOUTLET-OVERFLOW Orifice StopandShop-Basin1 MH-01 0.00
60 HIGHFLOWWEIR Weir STOPANDSHOP-INFILTRATORS MH-01 0.90
61 LOWFLOWWEIR Weir STOPANDSHOP-INFILTRATORS MH-01 11.63

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Storage Nodes

    Storage Node : StopandShop-Basin1

          Input Data

90.50
96.00
5.50
90.50
0.00
27746.00
0.00

          Storage Area Volume Curves
Storage Curve : EXISTINGBASIN1

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 575 0.000

0.5 4502 1269.25
1.5 9380 8210.25

Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : StopandShop-Basin1 (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 EXBASIN1-OUTLETPIPE Side Rectangular No 30.00 24.00 92.00 0.63
2 NORTHOUTLET-OVERFLOW Bottom Rectangular No 24.00 18.00 94.25 0.63

          Output Summary Results

6.77
6.77
2.97
0.00
92.56
2.06
91.47
0.97
0  12:35
0.000
0
0
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : STOPANDSHOP-INFILTRATORS

          Input Data

89.00
95.00
6.00
90.50
1.50
9380.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : INFILTRATORS

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 1590.3998 0.000

0.1 1590.3998 159.04
0.2 1590.3998 318.08
0.3 1590.3998 477.12
0.4 1590.3998 636.16

0.500 1590.3998 795.20
.51 2869.9996 817.50
0.7 2612.4430 1338.33
0.8 2473.6287 1592.63
0.9 2326.5466 1832.64

1 2169.5160 2057.44
1.1 2000.1950 2265.93
1.2 1815.1475 2456.70
1.3 1608.9564 2627.91
1.4 1372.1229 2776.96
1.5 1084.7588 2899.80
1.6 686.0627 2988.34
1.7 1590.3998 3102.16

Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : STOPANDSHOP-INFILTRATORS (continued)

          Outflow Weirs

SN Element Weir Flap Crest Crest Length Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient

(ft) (ft) (ft) (ft)
1 HIGHFLOWWEIR Rectangular No 90.25 1.25 3.00 1.83 3.33
2 LOWFLOWWEIR Rectangular No 88.75 -0.25 2.00 1.50 3.33

          Output Summary Results

12.80
11.83
12.53
0.68
90.45
1.45
89.17
0.17
0  12:16
0.494
0
0
0.00

Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................

Pre-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Project Description
Existing Conditions - DirectFlow.SPF

Project Options
CFS
Elevation
SCS TR-20
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Jan 28, 2018 00:00:00
Jan 29, 2018 00:00:00
Jan 28, 2018 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Reporting Time Step ............................................................
Routing Time Step ................................................................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................
Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................

Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................
Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

File Name .............................................................................
Description ............................................................................

Kings Highway Improvements project -

Existing Conditions

Flow Units .............................................................................

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ft²) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 EX-01 15323.01 94.80 5.01 4.41 1.55 1.44        0  00:05:00
2 EX-02 7563.19 94.00 5.01 4.32 0.75 0.70        0  00:05:00
3 EX-03 9473.17 98.00 5.01 4.77 1.04 0.92        0  00:05:00
4 EX-04 6308.49 98.00 5.01 4.77 0.69 0.62        0  00:05:00
5 EX-05 22210.29 96.00 5.01 4.54 2.32 2.12        0  00:05:00
6 EX-08 7340.43 98.00 5.01 4.77 0.80 0.70        0  00:05:00
7 EX-09 7965.73 95.71 5.01 4.51 0.82 0.77        0  00:05:00
8 EX-10 26199.07 83.31 5.01 3.21 1.93 1.98        0  00:05:00
9 EX-11 9489.33 94.97 5.01 4.43 0.96 0.89        0  00:05:00

10 EX-12 10498.05 98.00 5.01 4.77 1.15 1.02        0  00:05:00
11 EX-13 10404.48 94.94 5.01 4.42 1.06 0.97        0  00:05:00
12 EX-14 4615.23 95.72 5.01 4.51 0.48 0.45        0  00:05:00
13 EX-15 19095.48 96.44 5.01 4.59 2.01 1.81        0  00:05:00
14 EX-16 14743.67 94.00 5.01 4.32 1.46 1.38        0  00:05:00
15 EX-17 31158.95 92.80 5.01 4.19 2.99 2.86        0  00:05:00
16 EX-19 104744.68 95.35 5.01 4.47 10.75 9.36        0  00:10:00
17 EX-21 20114.18 94.00 5.01 4.32 1.99 1.87        0  00:05:00
18 EX-22 12236.18 90.00 5.01 3.89 1.09 1.07        0  00:05:00
19 EX-23 139163.57 90.00 5.01 3.89 12.41 10.42        0  00:15:00
20 EX-24 14027.63 90.00 5.01 3.89 1.25 1.22        0  00:05:00
21 EX-25 113816.27 90.00 5.01 3.89 10.15 8.52        0  00:15:00
22 EX-26 51728.20 90.00 5.01 3.89 4.61 4.26        0  00:10:00
23 EX-27 27788.62 90.00 5.01 3.89 2.48 2.44        0  00:05:00
24 EX-28 32142.01 89.89 5.01 3.87 2.86 2.80        0  00:05:00
25 EX-29 59201.31 90.00 5.01 3.89 5.28 4.85        0  00:10:00
26 EX-30 6972.13 90.00 5.01 3.88 0.62 0.61        0  00:05:00
27 EX-31 21520.03 90.00 5.01 3.89 1.92 1.88        0  00:05:00
28 EX-32 1231526.10 76.00 5.01 2.54 71.92 45.10        0  00:35:00
29 EX-33 97376.64 90.00 5.01 3.89 8.69 7.99        0  00:10:00
30 EX-34 17663.14 97.20 5.01 4.68 1.90 1.69        0  00:05:00
31 EX-36 130756.23 94.00 5.01 4.32 12.96 10.50        0  00:15:00
32 EX-38 228580.19 94.00 5.01 4.32 22.66 18.36        0  00:15:00
33 EX-39 15949.06 90.16 5.01 3.90 1.43 1.40        0  00:05:00
34 EX-42 24977.65 89.54 5.01 3.84 2.20 2.18        0  00:05:00

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Node Summary
SN Element Element Ground/Rim Peak

ID Type (Max) Inflow
Elevation

(ft) (cfs)
1 DS-101 Junction 93.59 1.37
2 DS-102 Junction 96.22 2.07
3 DS-111 Junction 90.00 1.44
4 DS-113 Junction 90.86 25.66
5 DS-114 Junction 89.47 34.25
6 DS-118 Junction 96.22 12.14
7 DS-122 Junction 112.68 5.25
8 DS-123 Junction 109.06 15.21
9 DS-124 Junction 104.47 20.43

10 DS-132 Junction 91.04 103.03
11 DS-134 Junction 91.63 58.67
12 DS-74 Junction 101.07 3.04
13 DS-75 Junction 93.73 3.80
14 DS-78 Junction 100.48 4.42
15 DS-85 Junction 97.66 1.96
16 DS-87 Junction 100.29 0.00
17 DS-88 Junction 99.38 0.00
18 DS-89 Junction 96.58 0.00
19 DS-91 Junction 100.30 0.89
20 DS-92 Junction 96.32 2.88
21 DS-93 Junction 92.45 3.33
22 DS-94 Junction 90.47 3.33
23 DS-95 Junction 89.67 6.57
24 DS-96 Junction 90.27 40.22
25 DS-97 Junction 90.88 101.83
26 DS-99 Junction 96.26 1.02
27 MH-01 Junction 6.00 23.90
28 CS Outfall 12.14
29 FIELDSTONE Outfall 5.12
30 RR Outfall 103.03
31 RTE140 Outfall 1.96
32 StopandShop-Basin1 Storage Node 96.00 10.48
33 STOPANDSHOP-INFILTRATORS Storage Node 95.00 19.79

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
1 {Existing Drain}.P-100 (Existing Drain) Pipe DS-119 DS-118 68.03 0.0130 10.39
2 {Existing Drain}.P-101 (Existing Drain) Pipe DS-120 DS-118 193.29 0.0130 1.38
3 {Existing Drain}.P-102 (Existing Drain) Pipe DS-121 DS-122 40.00 0.0130 1.21
4 {Existing Drain}.P-103 (Existing Drain) Pipe DS-122 DS-123 256.35 0.0130 5.25
5 {Existing Drain}.P-104 (Existing Drain) Pipe DS-123 DS-124 214.50 0.0130 15.21
6 {Existing Drain}.P-105 (Existing Drain) Pipe DS-124 DS-125 277.51 0.0130 20.43
7 {Existing Drain}.P-106 (Existing Drain) Pipe DS-126 DS-123 33.04 0.0130 8.48
8 {Existing Drain}.P-107 (Existing Drain) Pipe DS-127 DS-122 43.63 0.0130 4.10
9 {Existing Drain}.P-108 (Existing Drain) Pipe DS-128 DS-123 43.12 0.0130 2.45

10 {Existing Drain}.P-109 (Existing Drain) Pipe DS-129 DS-124 13.94 0.0130 2.17
11 {Existing Drain}.P-110 (Existing Drain) Pipe DS-130 DS-131 49.16 0.0130 0.61
12 {Existing Drain}.P-111 (Existing Drain) Pipe DS-131 DS-124 21.60 0.0130 3.42
13 {Existing Drain}.P-112 (Existing Drain) Pipe DS-97 DS-132 31.77 0.0130 101.83
14 {Existing Drain}.P-113 (Existing Drain) Pipe DS-133 DS-132 18.14 0.0130 1.68
15 {Existing Drain}.P-114 (Existing Drain) Pipe DS-134 DS-97 72.60 0.0130 58.67
16 {Existing Drain}.P-115 (Existing Drain) Pipe DS-135 DS-97 44.02 0.0130 7.74
17 {Existing Drain}.P-116 (Existing Drain) Pipe DS-125 DS-134 201.04 0.0130 26.89
18 {Existing Drain}.P-61 (Existing Drain) Pipe DS-72 DS-73 24.47 0.0130 0.91
19 {Existing Drain}.P-62 (Existing Drain) Pipe DS-73 DS-74 27.60 0.0130 3.04
20 {Existing Drain}.P-63 (Existing Drain) Pipe DS-74 DS-75 39.92 0.0130 3.04
21 {Existing Drain}.P-64 (Existing Drain) Pipe DS-75 DS-76 45.89 0.0130 3.80
22 {Existing Drain}.P-65 (Existing Drain) Pipe DS-76 DS-77 17.39 0.0130 3.80
23 {Existing Drain}.P-66 (Existing Drain) Pipe DS-77 DS-78 37.08 0.0130 4.42
24 {Existing Drain}.P-67 (Existing Drain) Pipe DS-78 DS-79 19.80 0.0130 4.42
25 {Existing Drain}.P-68 (Existing Drain) Pipe DS-79 FIELDSTONE 70.17 0.0130 5.12
26 {Existing Drain}.P-70 (Existing Drain) Pipe DS-83 DS-75 46.91 0.0130 0.76
27 {Existing Drain}.P-71 (Existing Drain) Pipe DS-84 DS-85 59.89 0.0130 1.96
28 {Existing Drain}.P-72 (Existing Drain) Pipe DS-85 RTE140 179.41 0.0130 1.96
29 {Existing Drain}.P-73 (Existing Drain) Pipe DS-87 DS-88 40.73 0.0130 0.00
30 {Existing Drain}.P-74 (Existing Drain) Pipe DS-88 DS-85 73.62 0.0130 0.00
31 {Existing Drain}.P-75 (Existing Drain) Pipe DS-89 DS-85 56.68 0.0130 0.00
32 {Existing Drain}.P-76 (Existing Drain) Pipe DS-90 DS-91 48.33 0.0130 0.89
33 {Existing Drain}.P-77 (Existing Drain) Pipe DS-91 DS-92 304.68 0.0130 0.89
34 {Existing Drain}.P-78 (Existing Drain) Pipe DS-92 DS-93 197.74 0.0130 2.88
35 {Existing Drain}.P-79 (Existing Drain) Pipe DS-93 DS-94 193.41 0.0130 3.33
36 {Existing Drain}.P-80 (Existing Drain) Pipe DS-94 DS-95 112.95 0.0130 3.33
37 {Existing Drain}.P-81 (Existing Drain) Pipe DS-95 DS-96 46.84 0.0130 6.57
38 {Existing Drain}.P-82 (Existing Drain) Pipe DS-96 DS-97 62.26 0.0130 40.22
39 {Existing Drain}.P-83 (Existing Drain) Pipe DS-98 DS-92 7.61 0.0130 0.97
40 {Existing Drain}.P-84 (Existing Drain) Pipe DS-99 DS-92 42.06 0.0130 1.02
41 {Existing Drain}.P-85 (Existing Drain) Pipe DS-100 DS-101 29.56 0.0130 1.37
42 {Existing Drain}.P-86 (Existing Drain) Pipe DS-101 DS-102 50.41 0.0130 1.37
43 {Existing Drain}.P-87 (Existing Drain) Pipe DS-103 DS-102 55.77 0.0130 0.70
44 {Existing Drain}.P-90 (Existing Drain) Pipe DS-108 DS-93 73.91 0.0130 0.45
45 {Existing Drain}.P-91 (Existing Drain) Pipe DS-109 DS-95 10.66 0.0130 1.81
46 {Existing Drain}.P-92 (Existing Drain) Pipe DS-110 DS-111 27.91 0.0130 1.44
47 {Existing Drain}.P-93 (Existing Drain) Pipe DS-111 DS-95 73.44 0.0130 1.44
48 {Existing Drain}.P-94 (Existing Drain) Pipe DS-112 DS-113 12.88 0.0130 2.88
49 {Existing Drain}.P-95 (Existing Drain) Pipe DS-113 DS-114 65.54 0.0130 25.66
50 {Existing Drain}.P-96 (Existing Drain) Pipe DS-114 DS-96 63.58 0.0130 34.25
51 {Existing Drain}.P-97 (Existing Drain) Pipe DS-115 DS-114 6.63 0.0130 9.02
52 {Existing Drain}.P-98 (Existing Drain) Pipe DS-116 DS-96 62.81 0.0130 1.86
53 {Existing Drain}.P-99 (Existing Drain) Pipe DS-117 DS-118 43.82 0.0320 1.07
54 PIPE01 Pipe DS-132 RR 141.42 0.0150 103.03
55 PIPE02 Pipe DS-118 CS 141.42 0.0150 12.14
56 PIPE03 Pipe DS-102 STOPANDSHOP-INFILTRATORS 251.22 0.0150 2.07
57 PIPE04 Pipe MH-01 DS-113 379.53 0.0150 23.90
58 EXBASIN1-OUTLETPIPE Orifice StopandShop-Basin1 MH-01 6.07

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
59 NORTHOUTLET-OVERFLOW Orifice StopandShop-Basin1 MH-01 0.00
60 HIGHFLOWWEIR Weir STOPANDSHOP-INFILTRATORS MH-01 4.41
61 LOWFLOWWEIR Weir STOPANDSHOP-INFILTRATORS MH-01 14.68

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Storage Nodes

    Storage Node : StopandShop-Basin1

          Input Data

90.50
96.00
5.50
90.50
0.00
27746.00
0.00

          Storage Area Volume Curves
Storage Curve : EXISTINGBASIN1

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 575 0.000

0.5 4502 1269.25
1.5 9380 8210.25

Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : StopandShop-Basin1 (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 EXBASIN1-OUTLETPIPE Side Rectangular No 30.00 24.00 92.00 0.63
2 NORTHOUTLET-OVERFLOW Bottom Rectangular No 24.00 18.00 94.25 0.63

          Output Summary Results

10.48
10.48
6.07
0.00
92.90
2.4
91.59
1.09
0  12:29
0.000
0
0
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : STOPANDSHOP-INFILTRATORS

          Input Data

89.00
95.00
6.00
90.50
1.50
9380.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : INFILTRATORS

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 1590.3998 0.000

0.1 1590.3998 159.04
0.2 1590.3998 318.08
0.3 1590.3998 477.12
0.4 1590.3998 636.16

0.500 1590.3998 795.20
.51 2869.9996 817.50
0.7 2612.4430 1338.33
0.8 2473.6287 1592.63
0.9 2326.5466 1832.64

1 2169.5160 2057.44
1.1 2000.1950 2265.93
1.2 1815.1475 2456.70
1.3 1608.9564 2627.91
1.4 1372.1229 2776.96
1.5 1084.7588 2899.80
1.6 686.0627 2988.34
1.7 1590.3998 3102.16

Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : STOPANDSHOP-INFILTRATORS (continued)

          Outflow Weirs

SN Element Weir Flap Crest Crest Length Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient

(ft) (ft) (ft) (ft)
1 HIGHFLOWWEIR Rectangular No 90.25 1.25 3.00 1.83 3.33
2 LOWFLOWWEIR Rectangular No 88.75 -0.25 2.00 1.50 3.33

          Output Summary Results

19.79
18.32
19.09
0.68
90.83
1.83
89.23
0.23
0  12:16
0.527
0
0
0.00

Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................

Pre-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Project Description
Existing Conditions - DirectFlow.SPF

Project Options
CFS
Elevation
SCS TR-20
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Jan 28, 2018 00:00:00
Jan 29, 2018 00:00:00
Jan 28, 2018 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Reporting Time Step ............................................................
Routing Time Step ................................................................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................
Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................

Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................
Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

File Name .............................................................................
Description ............................................................................

Kings Highway Improvements project -

Existing Conditions

Flow Units .............................................................................

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ft²) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 EX-01 15323.01 94.80 7.60 6.98 2.45 2.23        0  00:05:00
2 EX-02 7563.19 94.00 7.60 6.88 1.20 1.09        0  00:05:00
3 EX-03 9473.17 98.00 7.60 7.36 1.60 1.39        0  00:05:00
4 EX-04 6308.49 98.00 7.60 7.36 1.07 0.94        0  00:05:00
5 EX-05 22210.29 96.00 7.60 7.12 3.63 3.26        0  00:05:00
6 EX-08 7340.43 98.00 7.60 7.36 1.24 1.07        0  00:05:00
7 EX-09 7965.73 95.71 7.60 7.09 1.30 1.18        0  00:05:00
8 EX-10 26199.07 83.31 7.60 5.63 3.39 3.37        0  00:05:00
9 EX-11 9489.33 94.97 7.60 7.00 1.52 1.38        0  00:05:00

10 EX-12 10498.05 98.00 7.60 7.36 1.77 1.56        0  00:05:00
11 EX-13 10404.48 94.94 7.60 7.00 1.67 1.50        0  00:05:00
12 EX-14 4615.23 95.72 7.60 7.09 0.75 0.69        0  00:05:00
13 EX-15 19095.48 96.44 7.60 7.17 3.14 2.77        0  00:05:00
14 EX-16 14743.67 94.00 7.60 6.88 2.33 2.13        0  00:05:00
15 EX-17 31158.95 92.80 7.60 6.74 4.82 4.47        0  00:05:00
16 EX-19 104744.68 95.35 7.60 7.04 16.94 14.42        0  00:10:00
17 EX-21 20114.18 94.00 7.60 6.88 3.18 2.90        0  00:05:00
18 EX-22 12236.18 90.00 7.60 6.41 1.80 1.72        0  00:05:00
19 EX-23 139163.57 90.00 7.60 6.41 20.48 16.73        0  00:15:00
20 EX-24 14027.63 90.00 7.60 6.41 2.06 1.95        0  00:05:00
21 EX-25 113816.27 90.00 7.60 6.41 16.75 13.68        0  00:15:00
22 EX-26 51728.20 90.00 7.60 6.41 7.61 6.83        0  00:10:00
23 EX-27 27788.62 90.00 7.60 6.41 4.09 3.90        0  00:05:00
24 EX-28 32142.01 89.89 7.60 6.40 4.72 4.48        0  00:05:00
25 EX-29 59201.31 90.00 7.60 6.41 8.71 7.78        0  00:10:00
26 EX-30 6972.13 90.00 7.60 6.41 1.03 0.97        0  00:05:00
27 EX-31 21520.03 90.00 7.60 6.41 3.17 3.00        0  00:05:00
28 EX-32 1231526.10 76.00 7.60 4.80 135.56 85.05        0  00:35:00
29 EX-33 97376.64 90.00 7.60 6.41 14.33 12.81        0  00:10:00
30 EX-34 17663.14 97.20 7.60 7.27 2.95 2.58        0  00:05:00
31 EX-36 130756.23 94.00 7.60 6.88 20.66 16.32        0  00:15:00
32 EX-38 228580.19 94.00 7.60 6.88 36.12 28.53        0  00:15:00
33 EX-39 15949.06 90.16 7.60 6.43 2.35 2.23        0  00:05:00
34 EX-42 24977.65 89.54 7.60 6.36 3.65 3.49        0  00:05:00

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Node Summary
SN Element Element Ground/Rim Peak

ID Type (Max) Inflow
Elevation

(ft) (cfs)
1 DS-101 Junction 93.59 2.13
2 DS-102 Junction 96.22 3.21
3 DS-111 Junction 90.00 2.22
4 DS-113 Junction 90.86 39.50
5 DS-114 Junction 89.47 51.78
6 DS-118 Junction 96.22 19.48
7 DS-122 Junction 112.68 8.42
8 DS-123 Junction 109.06 24.40
9 DS-124 Junction 104.47 32.75

10 DS-132 Junction 91.04 172.55
11 DS-134 Junction 91.63 106.86
12 DS-74 Junction 101.07 4.64
13 DS-75 Junction 93.73 5.82
14 DS-78 Junction 100.48 6.76
15 DS-85 Junction 97.66 3.34
16 DS-87 Junction 100.29 0.00
17 DS-88 Junction 99.38 0.00
18 DS-89 Junction 96.58 0.00
19 DS-91 Junction 100.30 1.37
20 DS-92 Junction 96.32 4.42
21 DS-93 Junction 92.45 5.11
22 DS-94 Junction 90.47 5.11
23 DS-95 Junction 89.67 10.11
24 DS-96 Junction 90.27 61.01
25 DS-97 Junction 90.88 170.83
26 DS-99 Junction 96.26 1.55
27 MH-01 Junction 6.00 37.22
28 CS Outfall 19.48
29 FIELDSTONE Outfall 7.82
30 RR Outfall 172.55
31 RTE140 Outfall 3.34
32 StopandShop-Basin1 Storage Node 96.00 16.32
33 STOPANDSHOP-INFILTRATORS Storage Node 95.00 30.79

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
1 {Existing Drain}.P-100 (Existing Drain) Pipe DS-119 DS-118 68.03 0.0130 16.70
2 {Existing Drain}.P-101 (Existing Drain) Pipe DS-120 DS-118 193.29 0.0130 2.22
3 {Existing Drain}.P-102 (Existing Drain) Pipe DS-121 DS-122 40.00 0.0130 1.94
4 {Existing Drain}.P-103 (Existing Drain) Pipe DS-122 DS-123 256.35 0.0130 8.42
5 {Existing Drain}.P-104 (Existing Drain) Pipe DS-123 DS-124 214.50 0.0130 24.40
6 {Existing Drain}.P-105 (Existing Drain) Pipe DS-124 DS-125 277.51 0.0130 32.75
7 {Existing Drain}.P-106 (Existing Drain) Pipe DS-126 DS-123 33.04 0.0130 13.66
8 {Existing Drain}.P-107 (Existing Drain) Pipe DS-127 DS-122 43.63 0.0130 6.64
9 {Existing Drain}.P-108 (Existing Drain) Pipe DS-128 DS-123 43.12 0.0130 3.88

10 {Existing Drain}.P-109 (Existing Drain) Pipe DS-129 DS-124 13.94 0.0130 3.48
11 {Existing Drain}.P-110 (Existing Drain) Pipe DS-130 DS-131 49.16 0.0130 0.97
12 {Existing Drain}.P-111 (Existing Drain) Pipe DS-131 DS-124 21.60 0.0130 5.41
13 {Existing Drain}.P-112 (Existing Drain) Pipe DS-97 DS-132 31.77 0.0130 170.83
14 {Existing Drain}.P-113 (Existing Drain) Pipe DS-133 DS-132 18.14 0.0130 2.60
15 {Existing Drain}.P-114 (Existing Drain) Pipe DS-134 DS-97 72.60 0.0130 106.86
16 {Existing Drain}.P-115 (Existing Drain) Pipe DS-135 DS-97 44.02 0.0130 12.27
17 {Existing Drain}.P-116 (Existing Drain) Pipe DS-125 DS-134 201.04 0.0130 43.13
18 {Existing Drain}.P-61 (Existing Drain) Pipe DS-72 DS-73 24.47 0.0130 1.39
19 {Existing Drain}.P-62 (Existing Drain) Pipe DS-73 DS-74 27.60 0.0130 4.64
20 {Existing Drain}.P-63 (Existing Drain) Pipe DS-74 DS-75 39.92 0.0130 4.64
21 {Existing Drain}.P-64 (Existing Drain) Pipe DS-75 DS-76 45.89 0.0130 5.82
22 {Existing Drain}.P-65 (Existing Drain) Pipe DS-76 DS-77 17.39 0.0130 5.82
23 {Existing Drain}.P-66 (Existing Drain) Pipe DS-77 DS-78 37.08 0.0130 6.76
24 {Existing Drain}.P-67 (Existing Drain) Pipe DS-78 DS-79 19.80 0.0130 6.76
25 {Existing Drain}.P-68 (Existing Drain) Pipe DS-79 FIELDSTONE 70.17 0.0130 7.82
26 {Existing Drain}.P-70 (Existing Drain) Pipe DS-83 DS-75 46.91 0.0130 1.18
27 {Existing Drain}.P-71 (Existing Drain) Pipe DS-84 DS-85 59.89 0.0130 3.34
28 {Existing Drain}.P-72 (Existing Drain) Pipe DS-85 RTE140 179.41 0.0130 3.34
29 {Existing Drain}.P-73 (Existing Drain) Pipe DS-87 DS-88 40.73 0.0130 0.00
30 {Existing Drain}.P-74 (Existing Drain) Pipe DS-88 DS-85 73.62 0.0130 0.00
31 {Existing Drain}.P-75 (Existing Drain) Pipe DS-89 DS-85 56.68 0.0130 0.00
32 {Existing Drain}.P-76 (Existing Drain) Pipe DS-90 DS-91 48.33 0.0130 1.37
33 {Existing Drain}.P-77 (Existing Drain) Pipe DS-91 DS-92 304.68 0.0130 1.37
34 {Existing Drain}.P-78 (Existing Drain) Pipe DS-92 DS-93 197.74 0.0130 4.42
35 {Existing Drain}.P-79 (Existing Drain) Pipe DS-93 DS-94 193.41 0.0130 5.11
36 {Existing Drain}.P-80 (Existing Drain) Pipe DS-94 DS-95 112.95 0.0130 5.11
37 {Existing Drain}.P-81 (Existing Drain) Pipe DS-95 DS-96 46.84 0.0130 10.11
38 {Existing Drain}.P-82 (Existing Drain) Pipe DS-96 DS-97 62.26 0.0130 61.01
39 {Existing Drain}.P-83 (Existing Drain) Pipe DS-98 DS-92 7.61 0.0130 1.49
40 {Existing Drain}.P-84 (Existing Drain) Pipe DS-99 DS-92 42.06 0.0130 1.55
41 {Existing Drain}.P-85 (Existing Drain) Pipe DS-100 DS-101 29.56 0.0130 2.13
42 {Existing Drain}.P-86 (Existing Drain) Pipe DS-101 DS-102 50.41 0.0130 2.13
43 {Existing Drain}.P-87 (Existing Drain) Pipe DS-103 DS-102 55.77 0.0130 1.08
44 {Existing Drain}.P-90 (Existing Drain) Pipe DS-108 DS-93 73.91 0.0130 0.69
45 {Existing Drain}.P-91 (Existing Drain) Pipe DS-109 DS-95 10.66 0.0130 2.80
46 {Existing Drain}.P-92 (Existing Drain) Pipe DS-110 DS-111 27.91 0.0130 2.22
47 {Existing Drain}.P-93 (Existing Drain) Pipe DS-111 DS-95 73.44 0.0130 2.22
48 {Existing Drain}.P-94 (Existing Drain) Pipe DS-112 DS-113 12.88 0.0130 4.46
49 {Existing Drain}.P-95 (Existing Drain) Pipe DS-113 DS-114 65.54 0.0130 39.50
50 {Existing Drain}.P-96 (Existing Drain) Pipe DS-114 DS-96 63.58 0.0130 51.78
51 {Existing Drain}.P-97 (Existing Drain) Pipe DS-115 DS-114 6.63 0.0130 13.80
52 {Existing Drain}.P-98 (Existing Drain) Pipe DS-116 DS-96 62.81 0.0130 2.91
53 {Existing Drain}.P-99 (Existing Drain) Pipe DS-117 DS-118 43.82 0.0320 1.70
54 PIPE01 Pipe DS-132 RR 141.42 0.0150 172.55
55 PIPE02 Pipe DS-118 CS 141.42 0.0150 19.48
56 PIPE03 Pipe DS-102 STOPANDSHOP-INFILTRATORS 251.22 0.0150 3.21
57 PIPE04 Pipe MH-01 DS-113 379.53 0.0150 37.22
58 EXBASIN1-OUTLETPIPE Orifice StopandShop-Basin1 MH-01 10.01

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
59 NORTHOUTLET-OVERFLOW Orifice StopandShop-Basin1 MH-01 0.00
60 HIGHFLOWWEIR Weir STOPANDSHOP-INFILTRATORS MH-01 10.67
61 LOWFLOWWEIR Weir STOPANDSHOP-INFILTRATORS MH-01 17.56

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Storage Nodes

    Storage Node : StopandShop-Basin1

          Input Data

90.50
96.00
5.50
90.50
0.00
27746.00
0.00

          Storage Area Volume Curves
Storage Curve : EXISTINGBASIN1

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 575 0.000

0.5 4502 1269.25
1.5 9380 8210.25

Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : StopandShop-Basin1 (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 EXBASIN1-OUTLETPIPE Side Rectangular No 30.00 24.00 92.00 0.63
2 NORTHOUTLET-OVERFLOW Bottom Rectangular No 24.00 18.00 94.25 0.63

          Output Summary Results

16.32
16.32
10.01
0.00
93.26
2.76
91.75
1.25
0  12:28
0.000
0
0
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : STOPANDSHOP-INFILTRATORS

          Input Data

89.00
95.00
6.00
90.50
1.50
9380.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : INFILTRATORS

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 1590.3998 0.000

0.1 1590.3998 159.04
0.2 1590.3998 318.08
0.3 1590.3998 477.12
0.4 1590.3998 636.16

0.500 1590.3998 795.20
.51 2869.9996 817.50
0.7 2612.4430 1338.33
0.8 2473.6287 1592.63
0.9 2326.5466 1832.64

1 2169.5160 2057.44
1.1 2000.1950 2265.93
1.2 1815.1475 2456.70
1.3 1608.9564 2627.91
1.4 1372.1229 2776.96
1.5 1084.7588 2899.80
1.6 686.0627 2988.34
1.7 1590.3998 3102.16

Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : STOPANDSHOP-INFILTRATORS (continued)

          Outflow Weirs

SN Element Weir Flap Crest Crest Length Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient

(ft) (ft) (ft) (ft)
1 HIGHFLOWWEIR Rectangular No 90.25 1.25 3.00 1.83 3.33
2 LOWFLOWWEIR Rectangular No 88.75 -0.25 2.00 1.50 3.33

          Output Summary Results

30.79
28.53
28.23
1.65
91.29
2.29
89.31
0.31
0  12:18
0.592
0
0
0.00

Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................

Pre-Construction Conditions
100-Yr, Type III, 24-Hour Storm
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Kings Highway Improvements
Proposed Subwatersheds

WS-1 (Kings/Fieldstone)
WS-2 (Kings/Rte 140)

WS-3 (Church/Park)
WS-4 (Kings)

µ

Watershed

PR-XX = Subwatershed ID



 

Kings Highway Improvement 

Proposed Conditions – SSA Layout 



Project Description
Proposed Conditions - DirectFlow.SPF

Project Options
CFS
Elevation
SCS TR-20
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Jan 26, 2018 00:00:00
Jan 27, 2018 00:00:00
Jan 26, 2018 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Reporting Time Step ............................................................
Routing Time Step ................................................................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................
Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................

Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................
Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

File Name .............................................................................
Description ............................................................................

Kings Highway Improvements - Proposed

Conditions

Flow Units .............................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ft²) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 PR-01 7261.63 98.00 3.38 3.15 0.52 0.47        0  00:05:00
2 PR-03 27892.91 90.00 3.38 2.34 1.50 1.51        0  00:05:00
3 PR-04 233444.18 94.00 3.38 2.72 14.57 12.11        0  00:15:00
4 PR-05 130757.23 94.00 3.38 2.72 8.16 6.79        0  00:15:00
5 PR-07 9474.30 98.00 3.38 3.15 0.68 0.61        0  00:05:00
6 PR-08 22210.29 96.00 3.38 2.93 1.49 1.41        0  00:05:00
7 PR-09 3423.82 98.00 3.38 3.14 0.25 0.22        0  00:05:00
8 PR-10 5635.14 98.00 3.38 3.14 0.41 0.36        0  00:05:00
9 PR-11 6067.91 98.00 3.38 3.14 0.44 0.40        0  00:05:00

10 PR-12 6306.88 98.00 3.38 3.14 0.46 0.42        0  00:05:00
11 PR-13 3279.50 98.00 3.38 3.14 0.24 0.22        0  00:05:00
12 PR-14 11239.00 94.80 3.38 2.80 0.72 0.69        0  00:05:00
13 PR-15 1231090.24 76.00 3.38 1.28 36.15 22.07        0  00:35:00
14 PR-16 20114.18 94.00 3.38 2.72 1.26 1.21        0  00:05:00
15 PR-17 14027.63 90.00 3.38 2.34 0.75 0.76        0  00:05:00
16 PR-18 113816.31 90.00 3.38 2.34 6.10 5.75        0  00:10:00
17 PR-19 21512.63 90.00 3.38 2.34 1.15 1.17        0  00:05:00
18 PR-20 58407.99 90.00 3.38 2.34 3.13 2.96        0  00:10:00
19 PR-21 10660.87 90.00 3.38 2.33 0.57 0.58        0  00:05:00
20 PR-22 51715.96 90.00 3.38 2.34 2.77 2.62        0  00:10:00
21 PR-23 24922.98 90.00 3.38 2.34 1.34 1.35        0  00:05:00
22 PR-24 12236.18 90.00 3.38 2.34 0.66 0.67        0  00:05:00
23 PR-25 139178.43 90.00 3.38 2.34 7.46 6.39        0  00:15:00
24 PR-26 6972.13 90.00 3.38 2.33 0.37 0.38        0  00:05:00
25 PR-27 22317.14 90.00 3.38 2.34 1.20 1.21        0  00:05:00
26 PR-28 10322.98 86.00 3.38 1.99 0.47 0.48        0  00:06:00
27 PR-29 8959.03 90.00 3.38 2.33 0.48 0.48        0  00:05:00
28 PR-30 8373.10 90.00 3.38 2.33 0.45 0.45        0  00:06:00
29 PR-31 72596.14 90.00 3.38 2.34 3.89 3.67        0  00:10:00
30 PR-32 11771.83 90.00 3.38 2.34 0.63 0.64        0  00:05:00
31 PR-33 2723.02 90.00 3.38 2.32 0.15 0.15        0  00:05:00
32 PR-34 13011.42 98.00 3.38 3.15 0.94 0.85        0  00:05:00
33 PR-35 9277.15 98.00 3.38 3.15 0.67 0.60        0  00:05:00
34 PR-36 7340.43 98.00 3.38 3.15 0.53 0.47        0  00:05:00
35 PR-37 4634.78 84.78 3.38 1.89 0.20 0.21        0  00:06:00
36 PR-38 21560.59 83.31 3.38 1.78 0.88 0.91        0  00:06:00
37 PR-39 8603.40 98.00 3.38 3.15 0.62 0.56        0  00:05:00
38 PR-40 23052.82 98.00 3.38 3.15 1.67 1.50        0  00:05:00
39 PR-41 5031.14 98.00 3.38 3.14 0.36 0.33        0  00:05:00
40 PR-42 6266.15 98.00 3.38 3.14 0.45 0.40        0  00:05:00
41 PR-43 35106.49 92.80 3.38 2.60 2.09 2.06        0  00:05:00
42 PR-44 2488.76 89.00 3.38 2.23 0.13 0.13        0  00:06:00
43 PR-45 4016.23 92.00 3.38 2.51 0.23 0.22        0  00:06:00
44 PR-46 86629.12 95.35 3.38 2.86 5.68 5.08        0  00:10:00
45 PR-47 4055.65 98.00 3.38 3.14 0.29 0.27        0  00:05:00
46 PR-48 7396.05 94.00 3.38 2.72 0.46 0.46        0  00:05:00
47 PR-49 1400.89 98.00 3.38 3.07 0.10 0.09        0  00:05:00
48 PR-50 13947.78 98.00 3.38 3.15 1.01 0.90        0  00:05:00

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Node Summary
SN Element Element Ground/Rim Peak

ID Type (Max) Inflow
Elevation

(ft) (cfs)
1 102CIT Junction 101.55 2.69
2 103DMH Junction 101.14 2.48
3 105DMH Junction 100.62 1.86
4 108DMH Junction 101.24 1.40
5 111DMH Junction 102.11 0.36
6 113CIT Junction 97.97 0.88
7 115CIT Junction 100.49 0.00
8 117CIT Junction 99.79 0.00
9 119CIT Junction 95.48 0.00

10 120DMH Junction 98.60 0.88
11 122DMH Junction 101.99 0.92
12 123EXDMH Junction 6.00 0.92
13 126DMH Junction 6.00 0.92
14 128DMH Junction 98.02 1.31
15 130DMH Junction 94.13 1.72
16 132EXDMH Junction 96.00 1.49
17 135EXDMH Junction 96.14 1.71
18 137DMH Junction 92.33 2.05
19 139DMH Junction 90.95 2.44
20 142CIT Junction 90.88 2.75
21 145DMH Junction 88.83 0.00
22 146DMH Junction 92.16 4.91
23 147EXDMH Junction 92.10 4.91
24 148DMH Junction 88.15 14.42
25 149DMH Junction 87.63 16.14
26 153DMH Junction 89.28 0.09
27 154DMH Junction 90.59 5.37
28 155DMH Junction 90.59 21.23
29 156DMH Junction 90.30 22.92
30 158DMH Junction 90.95 1.66
31 160DMH Junction 89.85 2.84
32 161DMH Junction 90.57 25.01
33 162EXDMH Junction 90.00 60.00
34 163DMH Junction 91.74 34.05
35 165DMH Junction 91.36 0.85
36 166DMH Junction 90.20 34.65
37 168EXDMH Junction 90.94 35.07
38 171DMH Junction 94.38 22.75
39 175DMH Junction 95.98 1.23
40 177DMH Junction 95.38 22.13
41 180DMH Junction 99.24 16.27
42 182CIT Junction 104.24 3.73
43 185DMH Junction 104.36 16.27
44 188DMH Junction 104.55 11.23
45 191EXDMH Junction 101.00 6.53
46 MH-01 Junction 100.49 2.69
47 MH-03 Junction 93.48 1.71
48 MH-04 Junction 88.00 14.42
49 MH-07 Junction 90.00 60.00
50 MH-08 Junction 90.00 60.00
51 MH-09 Junction 112.63 3.22
52 MH-10 Junction 109.10 8.75
53 MH-11 Junction 90.00 35.07
54 CS Outfall 7.00
55 FIELDSTONE Outfall 3.16
56 RR Outfall 60.00
57 RTE140 Outfall 1.09
58 BIORETENTION Storage Node 91.00 0.22
59 Stor-01 Storage Node 92.00 13.30
60 Stor-02 Storage Node 96.00 6.77
61 SWALE Storage Node 91.36 0.13
62 Triangle Storage Node 96.75 0.92

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
1 {Proposed Drain}.P-1 (Proposed Drain) Pipe 104CBCI 103DMH 107.43 0.0130 0.61
2 {Proposed Drain}.P-10 (Proposed Drain) Pipe 114CBCI 115CIT 15.46 0.0130 0.00
3 {Proposed Drain}.P-11 (Proposed Drain) Pipe 121CBMS 122DMH 100.08 0.0130 0.56
4 {Proposed Drain}.P-118 (Proposed Drain) Pipe 159CBDB 160DMH 33.73 0.0130 1.18
5 {Proposed Drain}.P-119 (Proposed Drain) Pipe 158DMH 160DMH 55.18 0.0130 1.66
6 {Proposed Drain}.P-123 (Proposed Drain) Pipe 152GI 153DMH 13.43 0.0130 0.09
7 {Proposed Drain}.P-124 (Proposed Drain) Pipe 148DMH 149DMH 18.84 0.0130 14.42
8 {Proposed Drain}.P-125 (Proposed Drain) Pipe 163DMH 166DMH 47.34 0.0130 34.05
9 {Proposed Drain}.P-126 (Proposed Drain) Pipe 165DMH 166DMH 8.26 0.0130 0.85

10 {Proposed Drain}.P-129 (Proposed Drain) Pipe 144GI 145DMH 3.53 0.0150 0.00
11 {Proposed Drain}.P-13 (Proposed Drain) Pipe 127CBMS 128DMH 17.55 0.0130 0.40
12 {Proposed Drain}.P-130 (Proposed Drain) Pipe 136CB 137DMH 28.50 0.0130 0.32
13 {Proposed Drain}.P-131 (Proposed Drain) Pipe 112CBDB 113CIT 69.88 0.0130 0.88
14 {Proposed Drain}.P-132 (Proposed Drain) Pipe 110CBMS 111DMH 30.68 0.0130 0.36
15 {Proposed Drain}.P-133 (Proposed Drain) Pipe 111DMH 122DMH 231.57 0.0130 0.36
16 {Proposed Drain}.P-16 (Proposed Drain) Pipe 129CB 130DMH 16.54 0.0130 0.41
17 {Proposed Drain}.P-17 (Proposed Drain) Pipe 131CBDB 132EXDMH 96.02 0.0130 1.49
18 {Proposed Drain}.P-19 (Proposed Drain) Pipe 134CBCI 135EXDMH 96.55 0.0130 0.00
19 {Proposed Drain}.P-21 (Proposed Drain) Pipe 137DMH 139DMH 153.40 0.0130 2.05
20 {Proposed Drain}.P-22 (Proposed Drain) Pipe 138CBMS 139DMH 20.99 0.0130 0.40
21 {Proposed Drain}.P-24 (Proposed Drain) Pipe 140DBCB 142CIT 48.50 0.0130 0.68
22 {Proposed Drain}.P-3 (Proposed Drain) Pipe 101CB 102CIT 7.13 0.0130 0.22
23 {Proposed Drain}.P-32 (Proposed Drain) Pipe 157CB 158DMH 19.90 0.0130 0.45
24 {Proposed Drain}.P-33 (Proposed Drain) Pipe 161DMH 162EXDMH 35.24 0.0130 25.01
25 {Proposed Drain}.P-35 (Proposed Drain) Pipe 164CBDB 165DMH 11.81 0.0130 0.85
26 {Proposed Drain}.P-37 (Proposed Drain) Pipe 167CBDB 168EXDMH 26.26 0.0130 0.59
27 {Proposed Drain}.P-4 (Proposed Drain) Pipe 105DMH 103DMH 52.13 0.0130 1.86
28 {Proposed Drain}.P-40 (Proposed Drain) Pipe 171DMH 163DMH 147.27 0.0130 22.75
29 {Proposed Drain}.P-41 (Proposed Drain) Pipe 170CBCI 171DMH 31.46 0.0130 0.63
30 {Proposed Drain}.P-42 (Proposed Drain) Pipe 176CBMS 177DMH 6.64 0.0130 4.63
31 {Proposed Drain}.P-43 (Proposed Drain) Pipe 177DMH 171DMH 44.12 0.0130 22.13
32 {Proposed Drain}.P-44 (Proposed Drain) Pipe 173CBCI 175DMH 28.95 0.0130 0.48
33 {Proposed Drain}.P-45 (Proposed Drain) Pipe 175DMH 177DMH 56.16 0.0130 1.23
34 {Proposed Drain}.P-47 (Proposed Drain) Pipe 181CB 182CIT 11.43 0.0130 3.18
35 {Proposed Drain}.P-48 (Proposed Drain) Pipe 193CB 182CIT 22.82 0.0130 0.57
36 {Proposed Drain}.P-49 (Proposed Drain) Pipe 182CIT 185DMH 21.57 0.0130 3.73
37 {Proposed Drain}.P-5 (Proposed Drain) Pipe 106CBCI 105DMH 101.71 0.0130 0.00
38 {Proposed Drain}.P-50 (Proposed Drain) Pipe 185DMH 180DMH 94.94 0.0130 16.27
39 {Proposed Drain}.P-51 (Proposed Drain) Pipe 184CBCI 185DMH 57.04 0.0130 1.33
40 {Proposed Drain}.P-52 (Proposed Drain) Pipe 188DMH 185DMH 213.12 0.0130 11.23
41 {Proposed Drain}.P-53 (Proposed Drain) Pipe 190CBCI 191EXDMH 98.89 0.0130 6.42
42 {Proposed Drain}.P-57 (Proposed Drain) Pipe 172CBCI 175DMH 13.29 0.0130 0.00
43 {Proposed Drain}.P-6 (Proposed Drain) Pipe 107CBCI 105DMH 30.49 0.0130 0.47
44 {Proposed Drain}.P-9 (Proposed Drain) Pipe 116CB 117CIT 6.98 0.0130 0.00
45 E1 Pipe CB-01 FIELDSTONE 27.90 0.0150 3.16
46 E2 Pipe MH-01 CB-01 27.44 0.0150 2.69
47 E3 Pipe 102CIT MH-01 15.66 0.0150 2.69
48 E4 Pipe 117CIT 120DMH 73.21 0.0150 0.00
49 E5 Pipe 113CIT 120DMH 61.82 0.0150 0.88
50 E6 Pipe 115CIT 117CIT 40.42 0.0150 0.00
51 E7 Pipe 118CB 119CIT 22.42 0.0150 0.00
52 PIPE01 Pipe 189CBCI 191EXDMH 19.38 0.0130 0.15
53 PIPE09 Pipe 120DMH RTE140 45.47 0.0150 0.88
54 PIPE10 Pipe 123EXDMH 126DMH 203.93 0.0150 0.92
55 PIPE100 Pipe 153DMH 154DMH 12.32 0.0130 0.09
56 PIPE101 Pipe 149DMH 155DMH 36.58 0.0130 16.14
57 PIPE102 Pipe 160DMH 161DMH 34.26 0.0150 2.84
58 PIPE103 Pipe 166DMH 168EXDMH 28.89 0.0130 34.65

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
59 PIPE104 Pipe 168EXDMH MH-11 54.97 0.0150 35.07
60 PIPE105 Pipe 169CBCI 171DMH 17.51 0.0150 0.00
61 PIPE107 Pipe 180DMH 177DMH 182.49 0.0130 16.27
62 PIPE110 Pipe 179CBCI 180DMH 52.37 0.0150 0.00
63 PIPE111 Pipe 178CBMS 180DMH 33.08 0.0150 0.00
64 PIPE112 Pipe 187CBCI 188DMH 20.43 0.0150 1.15
65 PIPE13 Pipe 130DMH 137DMH 107.80 0.0150 1.72
66 PIPE14 Pipe 132EXDMH MH-03 28.03 0.0150 1.49
67 PIPE15 Pipe MH-03 135EXDMH 53.56 0.0150 1.71
68 PIPE16 Pipe 135EXDMH Stor-01 281.75 0.0150 1.71
69 PIPE17 Pipe 142CIT 149DMH 25.32 0.0150 2.75
70 PIPE18 Pipe MH-04 148DMH 348.02 0.0150 14.42
71 PIPE19 Pipe 146DMH 147EXDMH 3.83 0.0150 4.91
72 PIPE20 Pipe 147EXDMH 154DMH 112.60 0.0150 4.91
73 PIPE21 Pipe 154DMH 155DMH 37.02 0.0150 5.37
74 PIPE23 Pipe MH-11 162EXDMH 35.97 0.0150 35.07
75 PIPE24 Pipe 162EXDMH MH-07 133.98 0.0150 60.00
76 PIPE25 Pipe MH-07 MH-08 181.41 0.0150 60.00
77 PIPE26 Pipe MH-08 RR 256.88 0.0150 60.00
78 PIPE27 Pipe 191EXDMH CS 84.16 0.0150 6.53
79 PIPE28 Pipe CB-02 181CB 42.07 0.0150 0.37
80 PIPE29 Pipe 186CBCI 188DMH 22.49 0.0150 0.00
81 PIPE30 Pipe CB-05 MH-09 35.74 0.0150 0.75
82 PIPE31 Pipe MH-09 MH-10 227.20 0.0150 3.22
83 PIPE32 Pipe MH-10 188DMH 39.68 0.0150 8.75
84 PIPE33 Pipe CB-03 MH-10 8.84 0.0150 5.58
85 PIPE34 Pipe CB-04 188DMH 48.86 0.0150 1.50
86 PIPE35 Pipe CB-06 MH-09 46.26 0.0150 2.63
87 PIPE76 Pipe 143CB 146DMH 49.01 0.0150 4.91
88 PIPE77 Pipe 133CBCI MH-03 23.69 0.0150 0.22
89 PIPE78 Pipe 103DMH 102CIT 45.43 0.0130 2.48
90 PIPE85 Pipe 139DMH 156DMH 143.84 0.0150 2.44
91 PIPE86 Pipe 155DMH 156DMH 35.36 0.0150 21.23
92 PIPE88 Pipe 156DMH 161DMH 36.62 0.0150 22.92
93 PIPE89 Pipe 109CBCI 108DMH 29.56 0.0150 1.40
94 PIPE90 Pipe 108DMH 105DMH 18.71 0.0150 1.40
95 PIPE92 Pipe 119CIT 120DMH 48.67 0.0150 0.00
96 PIPE93 Pipe 122DMH 123EXDMH 14.16 0.0150 0.92
97 PIPE94 Pipe 126DMH 128DMH 15.11 0.0150 0.92
98 PIPE95 Pipe 124CBCI 126DMH 26.81 0.0150 0.00
99 PIPE96 Pipe 128DMH 130DMH 196.17 0.0150 1.31

100 PIPE98 Pipe 141CBCI 142CIT 66.80 0.0150 2.06
101 PIPE99 Pipe 145DMH 146DMH 9.02 0.0130 0.00
102 150CBDI Orifice SWALE 154DMH 0.12
103 151CBDI Orifice BIORETENTION 154DMH 0.32
104 174CBDI Orifice Triangle 175DMH 0.79
105 NORTHOUTLET Orifice Stor-02 MH-04 2.97
106 NORTHOUTLET-OVERFLOW Orifice Stor-02 MH-04 0.00
107 LOWFLOW Weir Stor-01 MH-04 5.17
108 SOUTHOUTLET-OVERFLOW Weir Stor-01 MH-04 7.76

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Storage Nodes

    Storage Node : BIORETENTION

          Input Data

87.00
91.00
4.00
87.00
0.00
510.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : BIORETENTION

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
94 11 0

94.73 79.41 33
95.23 138.59 92

Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : BIORETENTION (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 151CBDI Side Rectangular No 3.00 6.00 89.16 0.63

          Output Summary Results

0.22
0.22
0.32
0.00
91.00
4
88.57
1.57
0  12:10
0.000
0.00
21
0.00

Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-01

          Input Data

90.50
92.00
1.50
90.50
0.00
9380.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : INFILTRATOR

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 1535.9998 0.000

0.1 1535.9998 153.60
0.2 1535.9998 307.20
0.3 1535.9998 460.80
0.4 1535.9998 614.40

0.500 1535.9998 768.00
.51 2687.9996 789.12
0.7 2446.7759 1276.92
0.8 2316.7644 1515.10
0.9 2179.0095 1739.89

1 2031.9369 1950.44
1.1 1873.3534 2145.70
1.2 1700.0406 2324.37
1.3 1506.9251 2484.72
1.4 1285.1102 2624.32
1.5 1015.9692 2739.37
1.6 642.5563 2822.30
1.7 1535.9998 2931.23

Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-01 (continued)

          Outflow Weirs

SN Element Weir Flap Crest Crest Length Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient

(ft) (ft) (ft) (ft)
1 LOWFLOW Rectangular No 88.75 -1.75 2.00 1.50 3.33
2 SOUTHOUTLET-OVERFLOW Rectangular No 90.25 -0.25 3.00 1.83 3.33

          Output Summary Results

13.30
12.08
12.94
0.63
91.35
0.85
90.59
0.09
0  12:16
0.475
0
0
0.00

Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................

Peak Inflow (cfs) .................................................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-02

          Input Data

90.50
96.00
5.50
90.50
0.00
27746.00
0.00

          Storage Area Volume Curves
Storage Curve : STOP AND SHOP

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 575 0.000

0.5 4502 1269.25
1.5 9380 8210.25

Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-02 (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 NORTHOUTLET Side Rectangular No 30.00 24.00 92.00 0.63
2 NORTHOUTLET-OVERFLOW Bottom Rectangular No 24.00 18.00 94.24 0.63

          Output Summary Results

6.77
6.77
2.97
0.00
92.56
2.06
91.47
0.97
0  12:35
0.000
0
0
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : SWALE

          Input Data

82.76
91.36
8.60
82.76
0.00
10000.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : SWALE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 0 0

.33 260.61 43

Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : SWALE (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 150CBDI Bottom CIRCULAR No 6.00 83.09 0.61

          Output Summary Results

0.13
0.13
0.12
0.08
83.17
0.41
82.96
0.2
0  12:12
0.054
0
0
0.00

Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : Triangle

          Input Data

94.00
96.75
2.75
94.00
0.00
331.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : TRIANGLE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 0 113

0.7 91.43 145
1.2 153.33 205

Exfiltration Rate (in/hr) ........................................................................................

Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



    Storage Node : Triangle (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 174CBDI Bottom CIRCULAR No 6.00 95.23 0.61

          Output Summary Results

0.92
0.92
0.79
0.06
95.90
1.9
94.83
0.83
0  12:13
0.036
0
0
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Post-Construction Conditions
2-Yr, Type III, 24-Hour Storm



Project Description
Proposed Conditions - DirectFlow.SPF

Project Options
CFS
Elevation
SCS TR-20
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Jan 26, 2018 00:00:00
Jan 27, 2018 00:00:00
Jan 26, 2018 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Reporting Time Step ............................................................
Routing Time Step ................................................................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................
Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................

Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................
Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

File Name .............................................................................
Description ............................................................................

Kings Highway Improvements - Proposed

Conditions

Flow Units .............................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ft²) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 PR-01 7261.63 98.00 5.01 4.77 0.80 0.70        0  00:05:00
2 PR-03 27892.91 90.00 5.01 3.89 2.49 2.44        0  00:05:00
3 PR-04 233444.18 94.00 5.01 4.32 23.14 18.74        0  00:15:00
4 PR-05 130757.23 94.00 5.01 4.32 12.96 10.50        0  00:15:00
5 PR-07 9474.30 98.00 5.01 4.77 1.04 0.92        0  00:05:00
6 PR-08 22210.29 96.00 5.01 4.54 2.32 2.12        0  00:05:00
7 PR-09 3423.82 98.00 5.01 4.77 0.37 0.32        0  00:05:00
8 PR-10 5635.14 98.00 5.01 4.77 0.62 0.54        0  00:05:00
9 PR-11 6067.91 98.00 5.01 4.77 0.66 0.59        0  00:05:00

10 PR-12 6306.88 98.00 5.01 4.77 0.69 0.62        0  00:05:00
11 PR-13 3279.50 98.00 5.01 4.77 0.36 0.32        0  00:05:00
12 PR-14 11239.00 94.80 5.01 4.41 1.14 1.05        0  00:05:00
13 PR-15 1231090.24 76.00 5.01 2.54 71.90 45.08        0  00:35:00
14 PR-16 20114.18 94.00 5.01 4.32 1.99 1.87        0  00:05:00
15 PR-17 14027.63 90.00 5.01 3.89 1.25 1.22        0  00:05:00
16 PR-18 113816.31 90.00 5.01 3.89 10.15 9.34        0  00:10:00
17 PR-19 21512.63 90.00 5.01 3.89 1.92 1.88        0  00:05:00
18 PR-20 58407.99 90.00 5.01 3.89 5.21 4.80        0  00:10:00
19 PR-21 10660.87 90.00 5.01 3.89 0.95 0.93        0  00:05:00
20 PR-22 51715.96 90.00 5.01 3.89 4.61 4.26        0  00:10:00
21 PR-23 24922.98 90.00 5.01 3.89 2.22 2.17        0  00:05:00
22 PR-24 12236.18 90.00 5.01 3.89 1.09 1.07        0  00:05:00
23 PR-25 139178.43 90.00 5.01 3.89 12.42 10.42        0  00:15:00
24 PR-26 6972.13 90.00 5.01 3.88 0.62 0.61        0  00:05:00
25 PR-27 22317.14 90.00 5.01 3.89 1.99 1.95        0  00:05:00
26 PR-28 10322.98 86.00 5.01 3.48 0.82 0.82        0  00:06:00
27 PR-29 8959.03 90.00 5.01 3.88 0.80 0.78        0  00:05:00
28 PR-30 8373.10 90.00 5.01 3.88 0.75 0.73        0  00:06:00
29 PR-31 72596.14 90.00 5.01 3.89 6.48 5.95        0  00:10:00
30 PR-32 11771.83 90.00 5.01 3.89 1.05 1.03        0  00:05:00
31 PR-33 2723.02 90.00 5.01 3.87 0.24 0.24        0  00:05:00
32 PR-34 13011.42 98.00 5.01 4.77 1.43 1.27        0  00:05:00
33 PR-35 9277.15 98.00 5.01 4.77 1.02 0.89        0  00:05:00
34 PR-36 7340.43 98.00 5.01 4.77 0.80 0.70        0  00:05:00
35 PR-37 4634.78 84.78 5.01 3.35 0.36 0.37        0  00:06:00
36 PR-38 21560.59 83.31 5.01 3.21 1.59 1.61        0  00:06:00
37 PR-39 8603.40 98.00 5.01 4.77 0.94 0.84        0  00:05:00
38 PR-40 23052.82 98.00 5.01 4.77 2.53 2.24        0  00:05:00
39 PR-41 5031.14 98.00 5.01 4.77 0.55 0.49        0  00:05:00
40 PR-42 6266.15 98.00 5.01 4.77 0.69 0.59        0  00:05:00
41 PR-43 35106.49 92.80 5.01 4.19 3.37 3.22        0  00:05:00
42 PR-44 2488.76 89.00 5.01 3.77 0.22 0.21        0  00:06:00
43 PR-45 4016.23 92.00 5.01 4.09 0.38 0.35        0  00:06:00
44 PR-46 86629.12 95.35 5.01 4.47 8.89 7.74        0  00:10:00
45 PR-47 4055.65 98.00 5.01 4.77 0.44 0.40        0  00:05:00
46 PR-48 7396.05 94.00 5.01 4.32 0.73 0.70        0  00:05:00
47 PR-49 1400.89 98.00 5.01 4.74 0.15 0.13        0  00:05:00
48 PR-50 13947.78 98.00 5.01 4.77 1.53 1.35        0  00:05:00

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Node Summary
SN Element Element Ground/Rim Peak

ID Type (Max) Inflow
Elevation

(ft) (cfs)
1 102CIT Junction 101.55 4.06
2 103DMH Junction 101.14 3.73
3 105DMH Junction 100.62 2.82
4 108DMH Junction 101.24 2.12
5 111DMH Junction 102.11 0.54
6 113CIT Junction 97.97 1.58
7 115CIT Junction 100.49 0.00
8 117CIT Junction 99.79 0.00
9 119CIT Junction 95.48 0.00

10 120DMH Junction 98.60 1.58
11 122DMH Junction 101.99 1.37
12 123EXDMH Junction 6.00 1.37
13 126DMH Junction 6.00 1.37
14 128DMH Junction 98.02 1.95
15 130DMH Junction 94.13 2.57
16 132EXDMH Junction 96.00 2.23
17 135EXDMH Junction 96.14 2.55
18 137DMH Junction 92.33 3.05
19 139DMH Junction 90.95 3.64
20 142CIT Junction 90.88 4.27
21 145DMH Junction 88.83 0.00
22 146DMH Junction 92.16 7.48
23 147EXDMH Junction 92.10 7.48
24 148DMH Junction 88.15 24.71
25 149DMH Junction 87.63 27.52
26 153DMH Junction 89.28 0.13
27 154DMH Junction 90.59 8.33
28 155DMH Junction 90.59 35.45
29 156DMH Junction 90.30 38.03
30 158DMH Junction 90.95 2.56
31 160DMH Junction 89.85 4.31
32 161DMH Junction 90.57 41.21
33 162EXDMH Junction 90.00 105.04
34 163DMH Junction 91.74 62.80
35 165DMH Junction 91.36 1.26
36 166DMH Junction 90.20 63.66
37 168EXDMH Junction 90.94 64.27
38 171DMH Junction 94.38 37.15
39 175DMH Junction 95.98 1.86
40 177DMH Junction 95.38 36.16
41 180DMH Junction 99.24 26.68
42 182CIT Junction 104.24 6.07
43 185DMH Junction 104.36 26.68
44 188DMH Junction 104.55 18.52
45 191EXDMH Junction 101.00 10.52
46 MH-01 Junction 100.49 4.06
47 MH-03 Junction 93.48 2.55
48 MH-04 Junction 88.00 24.71
49 MH-07 Junction 90.00 105.04
50 MH-08 Junction 90.00 105.04
51 MH-09 Junction 112.63 5.25
52 MH-10 Junction 109.10 14.37
53 MH-11 Junction 90.00 64.27
54 CS Outfall 11.28
55 FIELDSTONE Outfall 4.75
56 RR Outfall 105.04
57 RTE140 Outfall 1.94
58 BIORETENTION Storage Node 91.00 0.35
59 Stor-01 Storage Node 92.00 20.51
60 Stor-02 Storage Node 96.00 10.48
61 SWALE Storage Node 91.36 0.21
62 Triangle Storage Node 96.75 1.53

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
1 {Proposed Drain}.P-1 (Proposed Drain) Pipe 104CBCI 103DMH 107.43 0.0130 0.91
2 {Proposed Drain}.P-10 (Proposed Drain) Pipe 114CBCI 115CIT 15.46 0.0130 0.00
3 {Proposed Drain}.P-11 (Proposed Drain) Pipe 121CBMS 122DMH 100.08 0.0130 0.83
4 {Proposed Drain}.P-118 (Proposed Drain) Pipe 159CBDB 160DMH 33.73 0.0130 1.74
5 {Proposed Drain}.P-119 (Proposed Drain) Pipe 158DMH 160DMH 55.18 0.0130 2.56
6 {Proposed Drain}.P-123 (Proposed Drain) Pipe 152GI 153DMH 13.43 0.0130 0.13
7 {Proposed Drain}.P-124 (Proposed Drain) Pipe 148DMH 149DMH 18.84 0.0130 24.71
8 {Proposed Drain}.P-125 (Proposed Drain) Pipe 163DMH 166DMH 47.34 0.0130 62.80
9 {Proposed Drain}.P-126 (Proposed Drain) Pipe 165DMH 166DMH 8.26 0.0130 1.26

10 {Proposed Drain}.P-129 (Proposed Drain) Pipe 144GI 145DMH 3.53 0.0150 0.00
11 {Proposed Drain}.P-13 (Proposed Drain) Pipe 127CBMS 128DMH 17.55 0.0130 0.59
12 {Proposed Drain}.P-130 (Proposed Drain) Pipe 136CB 137DMH 28.50 0.0130 0.48
13 {Proposed Drain}.P-131 (Proposed Drain) Pipe 112CBDB 113CIT 69.88 0.0130 1.58
14 {Proposed Drain}.P-132 (Proposed Drain) Pipe 110CBMS 111DMH 30.68 0.0130 0.54
15 {Proposed Drain}.P-133 (Proposed Drain) Pipe 111DMH 122DMH 231.57 0.0130 0.54
16 {Proposed Drain}.P-16 (Proposed Drain) Pipe 129CB 130DMH 16.54 0.0130 0.62
17 {Proposed Drain}.P-17 (Proposed Drain) Pipe 131CBDB 132EXDMH 96.02 0.0130 2.23
18 {Proposed Drain}.P-19 (Proposed Drain) Pipe 134CBCI 135EXDMH 96.55 0.0130 0.00
19 {Proposed Drain}.P-21 (Proposed Drain) Pipe 137DMH 139DMH 153.40 0.0130 3.05
20 {Proposed Drain}.P-22 (Proposed Drain) Pipe 138CBMS 139DMH 20.99 0.0130 0.59
21 {Proposed Drain}.P-24 (Proposed Drain) Pipe 140DBCB 142CIT 48.50 0.0130 1.04
22 {Proposed Drain}.P-3 (Proposed Drain) Pipe 101CB 102CIT 7.13 0.0130 0.32
23 {Proposed Drain}.P-32 (Proposed Drain) Pipe 157CB 158DMH 19.90 0.0130 0.70
24 {Proposed Drain}.P-33 (Proposed Drain) Pipe 161DMH 162EXDMH 35.24 0.0130 41.21
25 {Proposed Drain}.P-35 (Proposed Drain) Pipe 164CBDB 165DMH 11.81 0.0130 1.26
26 {Proposed Drain}.P-37 (Proposed Drain) Pipe 167CBDB 168EXDMH 26.26 0.0130 0.89
27 {Proposed Drain}.P-4 (Proposed Drain) Pipe 105DMH 103DMH 52.13 0.0130 2.82
28 {Proposed Drain}.P-40 (Proposed Drain) Pipe 171DMH 163DMH 147.27 0.0130 37.15
29 {Proposed Drain}.P-41 (Proposed Drain) Pipe 170CBCI 171DMH 31.46 0.0130 1.02
30 {Proposed Drain}.P-42 (Proposed Drain) Pipe 176CBMS 177DMH 6.64 0.0130 7.61
31 {Proposed Drain}.P-43 (Proposed Drain) Pipe 177DMH 171DMH 44.12 0.0130 36.16
32 {Proposed Drain}.P-44 (Proposed Drain) Pipe 173CBCI 175DMH 28.95 0.0130 0.78
33 {Proposed Drain}.P-45 (Proposed Drain) Pipe 175DMH 177DMH 56.16 0.0130 1.86
34 {Proposed Drain}.P-47 (Proposed Drain) Pipe 181CB 182CIT 11.43 0.0130 5.17
35 {Proposed Drain}.P-48 (Proposed Drain) Pipe 193CB 182CIT 22.82 0.0130 0.92
36 {Proposed Drain}.P-49 (Proposed Drain) Pipe 182CIT 185DMH 21.57 0.0130 6.07
37 {Proposed Drain}.P-5 (Proposed Drain) Pipe 106CBCI 105DMH 101.71 0.0130 0.00
38 {Proposed Drain}.P-50 (Proposed Drain) Pipe 185DMH 180DMH 94.94 0.0130 26.68
39 {Proposed Drain}.P-51 (Proposed Drain) Pipe 184CBCI 185DMH 57.04 0.0130 2.16
40 {Proposed Drain}.P-52 (Proposed Drain) Pipe 188DMH 185DMH 213.12 0.0130 18.52
41 {Proposed Drain}.P-53 (Proposed Drain) Pipe 190CBCI 191EXDMH 98.89 0.0130 10.35
42 {Proposed Drain}.P-57 (Proposed Drain) Pipe 172CBCI 175DMH 13.29 0.0130 0.00
43 {Proposed Drain}.P-6 (Proposed Drain) Pipe 107CBCI 105DMH 30.49 0.0130 0.70
44 {Proposed Drain}.P-9 (Proposed Drain) Pipe 116CB 117CIT 6.98 0.0130 0.00
45 E1 Pipe CB-01 FIELDSTONE 27.90 0.0150 4.75
46 E2 Pipe MH-01 CB-01 27.44 0.0150 4.06
47 E3 Pipe 102CIT MH-01 15.66 0.0150 4.06
48 E4 Pipe 117CIT 120DMH 73.21 0.0150 0.00
49 E5 Pipe 113CIT 120DMH 61.82 0.0150 1.58
50 E6 Pipe 115CIT 117CIT 40.42 0.0150 0.00
51 E7 Pipe 118CB 119CIT 22.42 0.0150 0.00
52 PIPE01 Pipe 189CBCI 191EXDMH 19.38 0.0130 0.24
53 PIPE09 Pipe 120DMH RTE140 45.47 0.0150 1.58
54 PIPE10 Pipe 123EXDMH 126DMH 203.93 0.0150 1.37
55 PIPE100 Pipe 153DMH 154DMH 12.32 0.0130 0.13
56 PIPE101 Pipe 149DMH 155DMH 36.58 0.0130 27.52
57 PIPE102 Pipe 160DMH 161DMH 34.26 0.0150 4.31
58 PIPE103 Pipe 166DMH 168EXDMH 28.89 0.0130 63.66

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
59 PIPE104 Pipe 168EXDMH MH-11 54.97 0.0150 64.27
60 PIPE105 Pipe 169CBCI 171DMH 17.51 0.0150 0.00
61 PIPE107 Pipe 180DMH 177DMH 182.49 0.0130 26.68
62 PIPE110 Pipe 179CBCI 180DMH 52.37 0.0150 0.00
63 PIPE111 Pipe 178CBMS 180DMH 33.08 0.0150 0.00
64 PIPE112 Pipe 187CBCI 188DMH 20.43 0.0150 1.87
65 PIPE13 Pipe 130DMH 137DMH 107.80 0.0150 2.57
66 PIPE14 Pipe 132EXDMH MH-03 28.03 0.0150 2.23
67 PIPE15 Pipe MH-03 135EXDMH 53.56 0.0150 2.55
68 PIPE16 Pipe 135EXDMH Stor-01 281.75 0.0150 2.55
69 PIPE17 Pipe 142CIT 149DMH 25.32 0.0150 4.27
70 PIPE18 Pipe MH-04 148DMH 348.02 0.0150 24.71
71 PIPE19 Pipe 146DMH 147EXDMH 3.83 0.0150 7.48
72 PIPE20 Pipe 147EXDMH 154DMH 112.60 0.0150 7.48
73 PIPE21 Pipe 154DMH 155DMH 37.02 0.0150 8.33
74 PIPE23 Pipe MH-11 162EXDMH 35.97 0.0150 64.27
75 PIPE24 Pipe 162EXDMH MH-07 133.98 0.0150 105.04
76 PIPE25 Pipe MH-07 MH-08 181.41 0.0150 105.04
77 PIPE26 Pipe MH-08 RR 256.88 0.0150 105.04
78 PIPE27 Pipe 191EXDMH CS 84.16 0.0150 10.52
79 PIPE28 Pipe CB-02 181CB 42.07 0.0150 0.60
80 PIPE29 Pipe 186CBCI 188DMH 22.49 0.0150 0.00
81 PIPE30 Pipe CB-05 MH-09 35.74 0.0150 1.21
82 PIPE31 Pipe MH-09 MH-10 227.20 0.0150 5.25
83 PIPE32 Pipe MH-10 188DMH 39.68 0.0150 14.37
84 PIPE33 Pipe CB-03 MH-10 8.84 0.0150 9.17
85 PIPE34 Pipe CB-04 188DMH 48.86 0.0150 2.45
86 PIPE35 Pipe CB-06 MH-09 46.26 0.0150 4.10
87 PIPE76 Pipe 143CB 146DMH 49.01 0.0150 7.48
88 PIPE77 Pipe 133CBCI MH-03 23.69 0.0150 0.32
89 PIPE78 Pipe 103DMH 102CIT 45.43 0.0130 3.73
90 PIPE85 Pipe 139DMH 156DMH 143.84 0.0150 3.64
91 PIPE86 Pipe 155DMH 156DMH 35.36 0.0150 35.45
92 PIPE88 Pipe 156DMH 161DMH 36.62 0.0150 38.03
93 PIPE89 Pipe 109CBCI 108DMH 29.56 0.0150 2.12
94 PIPE90 Pipe 108DMH 105DMH 18.71 0.0150 2.12
95 PIPE92 Pipe 119CIT 120DMH 48.67 0.0150 0.00
96 PIPE93 Pipe 122DMH 123EXDMH 14.16 0.0150 1.37
97 PIPE94 Pipe 126DMH 128DMH 15.11 0.0150 1.37
98 PIPE95 Pipe 124CBCI 126DMH 26.81 0.0150 0.00
99 PIPE96 Pipe 128DMH 130DMH 196.17 0.0150 1.95

100 PIPE98 Pipe 141CBCI 142CIT 66.80 0.0150 3.22
101 PIPE99 Pipe 145DMH 146DMH 9.02 0.0130 0.00
102 150CBDI Orifice SWALE 154DMH 0.20
103 151CBDI Orifice BIORETENTION 154DMH 0.51
104 174CBDI Orifice Triangle 175DMH 1.18
105 NORTHOUTLET Orifice Stor-02 MH-04 6.07
106 NORTHOUTLET-OVERFLOW Orifice Stor-02 MH-04 0.00
107 LOWFLOW Weir Stor-01 MH-04 8.06
108 SOUTHOUTLET-OVERFLOW Weir Stor-01 MH-04 12.09

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Storage Nodes

    Storage Node : BIORETENTION

          Input Data

87.00
91.00
4.00
87.00
0.00
510.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : BIORETENTION

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
94 11 0

94.73 79.41 33
95.23 138.59 92

Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : BIORETENTION (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 151CBDI Side Rectangular No 3.00 6.00 89.16 0.63

          Output Summary Results

0.35
0.35
0.51
0.00
91.01
4.01
88.74
1.74
0  12:10
0.000
0.01
33
0.00

Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-01

          Input Data

90.50
92.00
1.50
90.50
0.00
9380.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : INFILTRATOR

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 1535.9998 0.000

0.1 1535.9998 153.60
0.2 1535.9998 307.20
0.3 1535.9998 460.80
0.4 1535.9998 614.40

0.500 1535.9998 768.00
.51 2687.9996 789.12
0.7 2446.7759 1276.92
0.8 2316.7644 1515.10
0.9 2179.0095 1739.89

1 2031.9369 1950.44
1.1 1873.3534 2145.70
1.2 1700.0406 2324.37
1.3 1506.9251 2484.72
1.4 1285.1102 2624.32
1.5 1015.9692 2739.37
1.6 642.5563 2822.30
1.7 1535.9998 2931.23

Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-01 (continued)

          Outflow Weirs

SN Element Weir Flap Crest Crest Length Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient

(ft) (ft) (ft) (ft)
1 LOWFLOW Rectangular No 88.75 -1.75 2.00 1.50 3.33
2 SOUTHOUTLET-OVERFLOW Rectangular No 90.25 -0.25 3.00 1.83 3.33

          Output Summary Results

20.51
18.70
20.15
0.63
91.64
1.14
90.63
0.13
0  12:15
0.500
0
0
0.00

Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................

Peak Inflow (cfs) .................................................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-02

          Input Data

90.50
96.00
5.50
90.50
0.00
27746.00
0.00

          Storage Area Volume Curves
Storage Curve : STOP AND SHOP

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 575 0.000

0.5 4502 1269.25
1.5 9380 8210.25

Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-02 (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 NORTHOUTLET Side Rectangular No 30.00 24.00 92.00 0.63
2 NORTHOUTLET-OVERFLOW Bottom Rectangular No 24.00 18.00 94.24 0.63

          Output Summary Results

10.48
10.48
6.07
0.00
92.90
2.4
91.59
1.09
0  12:29
0.000
0
0
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : SWALE

          Input Data

82.76
91.36
8.60
82.76
0.00
10000.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : SWALE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 0 0

.33 260.61 43

Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : SWALE (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 150CBDI Bottom CIRCULAR No 6.00 83.09 0.61

          Output Summary Results

0.21
0.21
0.20
0.08
83.21
0.45
82.99
0.23
0  12:11
0.061
0
0
0.00

Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : Triangle

          Input Data

94.00
96.75
2.75
94.00
0.00
331.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : TRIANGLE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 0 113

0.7 91.43 145
1.2 153.33 205

Exfiltration Rate (in/hr) ........................................................................................

Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



    Storage Node : Triangle (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 174CBDI Bottom CIRCULAR No 6.00 95.23 0.61

          Output Summary Results

1.53
1.53
1.18
0.08
96.71
2.71
94.94
0.94
0  12:15
0.041
0
0
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Post-Construction Conditions
10-Yr, Type III, 24-Hour Storm



Project Description
Proposed Conditions - DirectFlow.SPF

Project Options
CFS
Elevation
SCS TR-20
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Jan 26, 2018 00:00:00
Jan 27, 2018 00:00:00
Jan 26, 2018 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Reporting Time Step ............................................................
Routing Time Step ................................................................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................
Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................

Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................
Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

File Name .............................................................................
Description ............................................................................

Kings Highway Improvements - Proposed

Conditions

Flow Units .............................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ft²) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 PR-01 7261.63 98.00 7.60 7.36 1.23 1.07        0  00:05:00
2 PR-03 27892.91 90.00 7.60 6.41 4.11 3.90        0  00:05:00
3 PR-04 233444.18 94.00 7.60 6.88 36.89 29.12        0  00:15:00
4 PR-05 130757.23 94.00 7.60 6.88 20.66 16.32        0  00:15:00
5 PR-07 9474.30 98.00 7.60 7.36 1.60 1.39        0  00:05:00
6 PR-08 22210.29 96.00 7.60 7.12 3.63 3.26        0  00:05:00
7 PR-09 3423.82 98.00 7.60 7.36 0.58 0.49        0  00:05:00
8 PR-10 5635.14 98.00 7.60 7.36 0.95 0.82        0  00:05:00
9 PR-11 6067.91 98.00 7.60 7.36 1.03 0.90        0  00:05:00

10 PR-12 6306.88 98.00 7.60 7.36 1.07 0.94        0  00:05:00
11 PR-13 3279.50 98.00 7.60 7.36 0.55 0.49        0  00:05:00
12 PR-14 11239.00 94.80 7.60 6.98 1.80 1.62        0  00:05:00
13 PR-15 1231090.24 76.00 7.60 4.80 135.52 85.02        0  00:35:00
14 PR-16 20114.18 94.00 7.60 6.88 3.18 2.90        0  00:05:00
15 PR-17 14027.63 90.00 7.60 6.41 2.06 1.95        0  00:05:00
16 PR-18 113816.31 90.00 7.60 6.41 16.75 14.98        0  00:10:00
17 PR-19 21512.63 90.00 7.60 6.41 3.17 3.00        0  00:05:00
18 PR-20 58407.99 90.00 7.60 6.41 8.60 7.71        0  00:10:00
19 PR-21 10660.87 90.00 7.60 6.41 1.57 1.48        0  00:05:00
20 PR-22 51715.96 90.00 7.60 6.41 7.61 6.83        0  00:10:00
21 PR-23 24922.98 90.00 7.60 6.41 3.67 3.47        0  00:05:00
22 PR-24 12236.18 90.00 7.60 6.41 1.80 1.72        0  00:05:00
23 PR-25 139178.43 90.00 7.60 6.41 20.49 16.73        0  00:15:00
24 PR-26 6972.13 90.00 7.60 6.41 1.03 0.97        0  00:05:00
25 PR-27 22317.14 90.00 7.60 6.41 3.29 3.12        0  00:05:00
26 PR-28 10322.98 86.00 7.60 5.94 1.41 1.37        0  00:06:00
27 PR-29 8959.03 90.00 7.60 6.41 1.32 1.25        0  00:05:00
28 PR-30 8373.10 90.00 7.60 6.41 1.23 1.16        0  00:06:00
29 PR-31 72596.14 90.00 7.60 6.41 10.69 9.55        0  00:10:00
30 PR-32 11771.83 90.00 7.60 6.41 1.73 1.64        0  00:05:00
31 PR-33 2723.02 90.00 7.60 6.40 0.40 0.39        0  00:05:00
32 PR-34 13011.42 98.00 7.60 7.36 2.20 1.93        0  00:05:00
33 PR-35 9277.15 98.00 7.60 7.36 1.57 1.35        0  00:05:00
34 PR-36 7340.43 98.00 7.60 7.36 1.24 1.07        0  00:05:00
35 PR-37 4634.78 84.78 7.60 5.80 0.62 0.62        0  00:06:00
36 PR-38 21560.59 83.31 7.60 5.63 2.79 2.74        0  00:06:00
37 PR-39 8603.40 98.00 7.60 7.36 1.45 1.27        0  00:05:00
38 PR-40 23052.82 98.00 7.60 7.36 3.90 3.40        0  00:05:00
39 PR-41 5031.14 98.00 7.60 7.36 0.85 0.74        0  00:05:00
40 PR-42 6266.15 98.00 7.60 7.36 1.06 0.90        0  00:05:00
41 PR-43 35106.49 92.80 7.60 6.74 5.43 5.03        0  00:05:00
42 PR-44 2488.76 89.00 7.60 6.28 0.36 0.34        0  00:06:00
43 PR-45 4016.23 92.00 7.60 6.64 0.61 0.55        0  00:06:00
44 PR-46 86629.12 95.35 7.60 7.04 14.01 11.93        0  00:10:00
45 PR-47 4055.65 98.00 7.60 7.36 0.69 0.61        0  00:05:00
46 PR-48 7396.05 94.00 7.60 6.88 1.17 1.09        0  00:05:00
47 PR-49 1400.89 98.00 7.60 7.35 0.24 0.20        0  00:05:00
48 PR-50 13947.78 98.00 7.60 7.36 2.36 2.05        0  00:05:00

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Node Summary
SN Element Element Ground/Rim Peak

ID Type (Max) Inflow
Elevation

(ft) (cfs)
1 102CIT Junction 101.55 6.19
2 103DMH Junction 101.14 5.70
3 105DMH Junction 100.62 4.31
4 108DMH Junction 101.24 3.25
5 111DMH Junction 102.11 0.81
6 113CIT Junction 97.97 2.76
7 115CIT Junction 100.49 0.00
8 117CIT Junction 99.79 0.00
9 119CIT Junction 95.48 0.00

10 120DMH Junction 98.60 2.76
11 122DMH Junction 101.99 2.08
12 123EXDMH Junction 6.00 2.08
13 126DMH Junction 6.00 2.08
14 128DMH Junction 98.02 2.98
15 130DMH Junction 94.13 3.92
16 132EXDMH Junction 96.00 3.40
17 135EXDMH Junction 96.14 3.89
18 137DMH Junction 92.33 4.65
19 139DMH Junction 90.95 5.55
20 142CIT Junction 90.88 6.60
21 145DMH Junction 88.83 0.00
22 146DMH Junction 92.16 11.42
23 147EXDMH Junction 92.10 11.42
24 148DMH Junction 88.15 39.31
25 149DMH Junction 87.63 43.28
26 153DMH Junction 89.28 0.20
27 154DMH Junction 90.59 12.72
28 155DMH Junction 90.59 55.47
29 156DMH Junction 90.30 59.72
30 158DMH Junction 90.95 3.97
31 160DMH Junction 89.85 6.65
32 161DMH Junction 90.57 65.23
33 162EXDMH Junction 90.00 177.36
34 163DMH Junction 91.74 112.75
35 165DMH Junction 91.36 1.92
36 166DMH Junction 90.20 113.51
37 168EXDMH Junction 90.94 114.05
38 171DMH Junction 94.38 59.29
39 175DMH Junction 95.98 2.76
40 177DMH Junction 95.38 57.66
41 180DMH Junction 99.24 42.77
42 182CIT Junction 104.24 9.84
43 185DMH Junction 104.36 42.77
44 188DMH Junction 104.55 29.66
45 191EXDMH Junction 101.00 16.98
46 MH-01 Junction 100.49 6.19
47 MH-03 Junction 93.48 3.89
48 MH-04 Junction 88.00 39.31
49 MH-07 Junction 90.00 177.36
50 MH-08 Junction 90.00 177.36
51 MH-09 Junction 112.63 8.53
52 MH-10 Junction 109.10 22.76
53 MH-11 Junction 90.00 114.05
54 CS Outfall 18.18
55 FIELDSTONE Outfall 7.25
56 RR Outfall 177.36
57 RTE140 Outfall 3.37
58 BIORETENTION Storage Node 91.00 0.55
59 Stor-01 Storage Node 92.00 31.88
60 Stor-02 Storage Node 96.00 16.32
61 SWALE Storage Node 91.36 0.34
62 Triangle Storage Node 96.75 2.51

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
1 {Proposed Drain}.P-1 (Proposed Drain) Pipe 104CBCI 103DMH 107.43 0.0130 1.39
2 {Proposed Drain}.P-10 (Proposed Drain) Pipe 114CBCI 115CIT 15.46 0.0130 0.00
3 {Proposed Drain}.P-11 (Proposed Drain) Pipe 121CBMS 122DMH 100.08 0.0130 1.27
4 {Proposed Drain}.P-118 (Proposed Drain) Pipe 159CBDB 160DMH 33.73 0.0130 2.68
5 {Proposed Drain}.P-119 (Proposed Drain) Pipe 158DMH 160DMH 55.18 0.0130 3.97
6 {Proposed Drain}.P-123 (Proposed Drain) Pipe 152GI 153DMH 13.43 0.0130 0.20
7 {Proposed Drain}.P-124 (Proposed Drain) Pipe 148DMH 149DMH 18.84 0.0130 39.31
8 {Proposed Drain}.P-125 (Proposed Drain) Pipe 163DMH 166DMH 47.34 0.0130 112.75
9 {Proposed Drain}.P-126 (Proposed Drain) Pipe 165DMH 166DMH 8.26 0.0130 1.92

10 {Proposed Drain}.P-129 (Proposed Drain) Pipe 144GI 145DMH 3.53 0.0150 0.00
11 {Proposed Drain}.P-13 (Proposed Drain) Pipe 127CBMS 128DMH 17.55 0.0130 0.90
12 {Proposed Drain}.P-130 (Proposed Drain) Pipe 136CB 137DMH 28.50 0.0130 0.73
13 {Proposed Drain}.P-131 (Proposed Drain) Pipe 112CBDB 113CIT 69.88 0.0130 2.76
14 {Proposed Drain}.P-132 (Proposed Drain) Pipe 110CBMS 111DMH 30.68 0.0130 0.81
15 {Proposed Drain}.P-133 (Proposed Drain) Pipe 111DMH 122DMH 231.57 0.0130 0.81
16 {Proposed Drain}.P-16 (Proposed Drain) Pipe 129CB 130DMH 16.54 0.0130 0.94
17 {Proposed Drain}.P-17 (Proposed Drain) Pipe 131CBDB 132EXDMH 96.02 0.0130 3.40
18 {Proposed Drain}.P-19 (Proposed Drain) Pipe 134CBCI 135EXDMH 96.55 0.0130 0.00
19 {Proposed Drain}.P-21 (Proposed Drain) Pipe 137DMH 139DMH 153.40 0.0130 4.65
20 {Proposed Drain}.P-22 (Proposed Drain) Pipe 138CBMS 139DMH 20.99 0.0130 0.90
21 {Proposed Drain}.P-24 (Proposed Drain) Pipe 140DBCB 142CIT 48.50 0.0130 1.61
22 {Proposed Drain}.P-3 (Proposed Drain) Pipe 101CB 102CIT 7.13 0.0130 0.49
23 {Proposed Drain}.P-32 (Proposed Drain) Pipe 157CB 158DMH 19.90 0.0130 1.09
24 {Proposed Drain}.P-33 (Proposed Drain) Pipe 161DMH 162EXDMH 35.24 0.0130 65.23
25 {Proposed Drain}.P-35 (Proposed Drain) Pipe 164CBDB 165DMH 11.81 0.0130 1.92
26 {Proposed Drain}.P-37 (Proposed Drain) Pipe 167CBDB 168EXDMH 26.26 0.0130 1.35
27 {Proposed Drain}.P-4 (Proposed Drain) Pipe 105DMH 103DMH 52.13 0.0130 4.31
28 {Proposed Drain}.P-40 (Proposed Drain) Pipe 171DMH 163DMH 147.27 0.0130 59.29
29 {Proposed Drain}.P-41 (Proposed Drain) Pipe 170CBCI 171DMH 31.46 0.0130 1.63
30 {Proposed Drain}.P-42 (Proposed Drain) Pipe 176CBMS 177DMH 6.64 0.0130 12.13
31 {Proposed Drain}.P-43 (Proposed Drain) Pipe 177DMH 171DMH 44.12 0.0130 57.66
32 {Proposed Drain}.P-44 (Proposed Drain) Pipe 173CBCI 175DMH 28.95 0.0130 1.24
33 {Proposed Drain}.P-45 (Proposed Drain) Pipe 175DMH 177DMH 56.16 0.0130 2.76
34 {Proposed Drain}.P-47 (Proposed Drain) Pipe 181CB 182CIT 11.43 0.0130 8.40
35 {Proposed Drain}.P-48 (Proposed Drain) Pipe 193CB 182CIT 22.82 0.0130 1.47
36 {Proposed Drain}.P-49 (Proposed Drain) Pipe 182CIT 185DMH 21.57 0.0130 9.84
37 {Proposed Drain}.P-5 (Proposed Drain) Pipe 106CBCI 105DMH 101.71 0.0130 0.00
38 {Proposed Drain}.P-50 (Proposed Drain) Pipe 185DMH 180DMH 94.94 0.0130 42.77
39 {Proposed Drain}.P-51 (Proposed Drain) Pipe 184CBCI 185DMH 57.04 0.0130 3.44
40 {Proposed Drain}.P-52 (Proposed Drain) Pipe 188DMH 185DMH 213.12 0.0130 29.66
41 {Proposed Drain}.P-53 (Proposed Drain) Pipe 190CBCI 191EXDMH 98.89 0.0130 16.70
42 {Proposed Drain}.P-57 (Proposed Drain) Pipe 172CBCI 175DMH 13.29 0.0130 0.00
43 {Proposed Drain}.P-6 (Proposed Drain) Pipe 107CBCI 105DMH 30.49 0.0130 1.06
44 {Proposed Drain}.P-9 (Proposed Drain) Pipe 116CB 117CIT 6.98 0.0130 0.00
45 E1 Pipe CB-01 FIELDSTONE 27.90 0.0150 7.25
46 E2 Pipe MH-01 CB-01 27.44 0.0150 6.19
47 E3 Pipe 102CIT MH-01 15.66 0.0150 6.19
48 E4 Pipe 117CIT 120DMH 73.21 0.0150 0.00
49 E5 Pipe 113CIT 120DMH 61.82 0.0150 2.76
50 E6 Pipe 115CIT 117CIT 40.42 0.0150 0.00
51 E7 Pipe 118CB 119CIT 22.42 0.0150 0.00
52 PIPE01 Pipe 189CBCI 191EXDMH 19.38 0.0130 0.39
53 PIPE09 Pipe 120DMH RTE140 45.47 0.0150 2.76
54 PIPE10 Pipe 123EXDMH 126DMH 203.93 0.0150 2.08
55 PIPE100 Pipe 153DMH 154DMH 12.32 0.0130 0.20
56 PIPE101 Pipe 149DMH 155DMH 36.58 0.0130 43.28
57 PIPE102 Pipe 160DMH 161DMH 34.26 0.0150 6.65
58 PIPE103 Pipe 166DMH 168EXDMH 28.89 0.0130 113.51

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Link Summary
SN Element Element From To (Outlet) Length Manning's Peak

ID Type (Inlet) Node Roughness Flow
Node

(ft) (cfs)
59 PIPE104 Pipe 168EXDMH MH-11 54.97 0.0150 114.05
60 PIPE105 Pipe 169CBCI 171DMH 17.51 0.0150 0.00
61 PIPE107 Pipe 180DMH 177DMH 182.49 0.0130 42.77
62 PIPE110 Pipe 179CBCI 180DMH 52.37 0.0150 0.00
63 PIPE111 Pipe 178CBMS 180DMH 33.08 0.0150 0.00
64 PIPE112 Pipe 187CBCI 188DMH 20.43 0.0150 3.02
65 PIPE13 Pipe 130DMH 137DMH 107.80 0.0150 3.92
66 PIPE14 Pipe 132EXDMH MH-03 28.03 0.0150 3.40
67 PIPE15 Pipe MH-03 135EXDMH 53.56 0.0150 3.89
68 PIPE16 Pipe 135EXDMH Stor-01 281.75 0.0150 3.89
69 PIPE17 Pipe 142CIT 149DMH 25.32 0.0150 6.60
70 PIPE18 Pipe MH-04 148DMH 348.02 0.0150 39.31
71 PIPE19 Pipe 146DMH 147EXDMH 3.83 0.0150 11.42
72 PIPE20 Pipe 147EXDMH 154DMH 112.60 0.0150 11.42
73 PIPE21 Pipe 154DMH 155DMH 37.02 0.0150 12.72
74 PIPE23 Pipe MH-11 162EXDMH 35.97 0.0150 114.05
75 PIPE24 Pipe 162EXDMH MH-07 133.98 0.0150 177.36
76 PIPE25 Pipe MH-07 MH-08 181.41 0.0150 177.36
77 PIPE26 Pipe MH-08 RR 256.88 0.0150 177.36
78 PIPE27 Pipe 191EXDMH CS 84.16 0.0150 16.98
79 PIPE28 Pipe CB-02 181CB 42.07 0.0150 0.97
80 PIPE29 Pipe 186CBCI 188DMH 22.49 0.0150 0.00
81 PIPE30 Pipe CB-05 MH-09 35.74 0.0150 1.94
82 PIPE31 Pipe MH-09 MH-10 227.20 0.0150 8.53
83 PIPE32 Pipe MH-10 188DMH 39.68 0.0150 22.76
84 PIPE33 Pipe CB-03 MH-10 8.84 0.0150 14.38
85 PIPE34 Pipe CB-04 188DMH 48.86 0.0150 3.88
86 PIPE35 Pipe CB-06 MH-09 46.26 0.0150 6.71
87 PIPE76 Pipe 143CB 146DMH 49.01 0.0150 11.42
88 PIPE77 Pipe 133CBCI MH-03 23.69 0.0150 0.49
89 PIPE78 Pipe 103DMH 102CIT 45.43 0.0130 5.70
90 PIPE85 Pipe 139DMH 156DMH 143.84 0.0150 5.55
91 PIPE86 Pipe 155DMH 156DMH 35.36 0.0150 55.47
92 PIPE88 Pipe 156DMH 161DMH 36.62 0.0150 59.72
93 PIPE89 Pipe 109CBCI 108DMH 29.56 0.0150 3.25
94 PIPE90 Pipe 108DMH 105DMH 18.71 0.0150 3.25
95 PIPE92 Pipe 119CIT 120DMH 48.67 0.0150 0.00
96 PIPE93 Pipe 122DMH 123EXDMH 14.16 0.0150 2.08
97 PIPE94 Pipe 126DMH 128DMH 15.11 0.0150 2.08
98 PIPE95 Pipe 124CBCI 126DMH 26.81 0.0150 0.00
99 PIPE96 Pipe 128DMH 130DMH 196.17 0.0150 2.98

100 PIPE98 Pipe 141CBCI 142CIT 66.80 0.0150 5.00
101 PIPE99 Pipe 145DMH 146DMH 9.02 0.0130 0.00
102 150CBDI Orifice SWALE 154DMH 0.33
103 151CBDI Orifice BIORETENTION 154DMH 0.81
104 174CBDI Orifice Triangle 175DMH 1.70
105 NORTHOUTLET Orifice Stor-02 MH-04 10.01
106 NORTHOUTLET-OVERFLOW Orifice Stor-02 MH-04 0.00
107 LOWFLOW Weir Stor-01 MH-04 12.33
108 SOUTHOUTLET-OVERFLOW Weir Stor-01 MH-04 18.56

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Storage Nodes

    Storage Node : BIORETENTION

          Input Data

87.00
91.00
4.00
87.00
0.00
510.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : BIORETENTION

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
94 11 0

94.73 79.41 33
95.23 138.59 92

Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : BIORETENTION (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 151CBDI Side Rectangular No 3.00 6.00 89.16 0.63

          Output Summary Results

0.55
0.55
0.81
0.00
91.01
4.01
88.93
1.93
0  12:10
0.000
0.01
50
0.00

Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-01

          Input Data

90.50
92.00
1.50
90.50
0.00
9380.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : INFILTRATOR

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 1535.9998 0.000

0.1 1535.9998 153.60
0.2 1535.9998 307.20
0.3 1535.9998 460.80
0.4 1535.9998 614.40

0.500 1535.9998 768.00
.51 2687.9996 789.12
0.7 2446.7759 1276.92
0.8 2316.7644 1515.10
0.9 2179.0095 1739.89

1 2031.9369 1950.44
1.1 1873.3534 2145.70
1.2 1700.0406 2324.37
1.3 1506.9251 2484.72
1.4 1285.1102 2624.32
1.5 1015.9692 2739.37
1.6 642.5563 2822.30
1.7 1535.9998 2931.23

Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-01 (continued)

          Outflow Weirs

SN Element Weir Flap Crest Crest Length Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient

(ft) (ft) (ft) (ft)
1 LOWFLOW Rectangular No 88.75 -1.75 2.00 1.50 3.33
2 SOUTHOUTLET-OVERFLOW Rectangular No 90.25 -0.25 3.00 1.83 3.33

          Output Summary Results

31.88
29.12
30.89
0.63
92.01
1.51
90.68
0.18
0  12:16
0.509
0.01
5
0.00

Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................

Peak Inflow (cfs) .................................................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-02

          Input Data

90.50
96.00
5.50
90.50
0.00
27746.00
0.00

          Storage Area Volume Curves
Storage Curve : STOP AND SHOP

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 575 0.000

0.5 4502 1269.25
1.5 9380 8210.25

Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : Stor-02 (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 NORTHOUTLET Side Rectangular No 30.00 24.00 92.00 0.63
2 NORTHOUTLET-OVERFLOW Bottom Rectangular No 24.00 18.00 94.24 0.63

          Output Summary Results

16.32
16.32
10.01
0.00
93.26
2.76
91.75
1.25
0  12:28
0.000
0
0
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : SWALE

          Input Data

82.76
91.36
8.60
82.76
0.00
10000.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : SWALE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 0 0

.33 260.61 43

Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Exfiltration Rate (in/hr) ........................................................................................

Invert Elevation (ft) ..............................................................................................
Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : SWALE (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 150CBDI Bottom CIRCULAR No 6.00 83.09 0.61

          Output Summary Results

0.34
0.34
0.33
0.09
83.25
0.49
83.02
0.26
0  12:11
0.069
0
0
0.00

Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................
Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................
Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : Triangle

          Input Data

94.00
96.75
2.75
94.00
0.00
331.00
0.00

          Infiltration/Exfiltration

0.1700

          Storage Area Volume Curves
Storage Curve : TRIANGLE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 0 113

0.7 91.43 145
1.2 153.33 205

Exfiltration Rate (in/hr) ........................................................................................

Max (Rim) Elevation (ft) ......................................................................................
Max (Rim) Offset (ft) ...........................................................................................
Initial Water Elevation (ft) ...................................................................................
Initial Water Depth (ft) .........................................................................................
Ponded Area (ft²) ................................................................................................
Evaporation Loss ................................................................................................

Invert Elevation (ft) ..............................................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



    Storage Node : Triangle (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 174CBDI Bottom CIRCULAR No 6.00 95.23 0.61

          Output Summary Results

2.51
2.51
1.70
0.13
98.31
4.31
95.08
1.08
0  12:17
0.047
0.00
31
0.00

Total Time Flooded (min) ...................................................................................
Total Retention Time (sec) .................................................................................

Max HGL Depth Attained (ft) ..............................................................................
Average HGL Elevation Attained (ft) ...................................................................
Average HGL Depth Attained (ft) ........................................................................
Time of Max HGL Occurrence (days hh:mm) ....................................................
Total Exfiltration Volume (1000-ft³) .....................................................................
Total Flooded Volume (ac-in) .............................................................................

Peak Inflow (cfs) .................................................................................................
Peak Lateral Inflow (cfs) .....................................................................................
Peak Outflow (cfs) ..............................................................................................
Peak Exfiltration Flow Rate (cfm) .......................................................................
Max HGL Elevation Attained (ft) .........................................................................

Post-Construction Conditions
100-Yr, Type III, 24-Hour Storm



 

 

 

Appendix E 
Long Term Pollution Prevention Plan 

 



 

 

Long-Term Pollution Prevention Plan 

The Department of Public Infrastructure is currently reviewing draft Standard Operating 

Procedures (SOPs) for the following stormwater good housekeeping operations and maintenance 

procedures. These SOPs will be followed in order to provide source control and pollution 

prevention within the Kings Highway Improvements project: 

� Winter Road Maintenance Activities: This SOP addresses best management practices for 

maintenance activities that may impact the water quality of receiving waters, including the 

use and storage of salt and sand; minimize the use of sodium chloride and other salts and 

evaluate opportunities for use of alternative materials; and ensure that snow disposal 

activities do not result in disposal of snow into waters of the United States. 

� Catch Basin Inspection and Cleaning: This SOP addresses Best Management Practices for 

inspecting and cleaning waste from catch basins. 

� Street Sweeping: This SOP addresses Best Management Practices for scheduling, operating, 

and disposing of waste from street sweeping activities. 

� Vehicle and Equipment Storage, Operations, and Washing: This SOP addresses a variety of 

ways to mitigate the impacts of handling the storage, operations, and washing of city-owned 

vehicles and equipment. 

� Spill Response: Implementation of proper spill response and cleanup procedures outlined in 

this SOP can help mitigate the effects of a contaminate release. 

� Handling, Storage, and Disposal of Petroleum and Other Stormwater Pollutant Products: This 

SOP addresses a variety of ways by which petroleum and other stormwater pollutant 

products can be delivered, stored, and disposed. 

� Management of Public Waste Containers: This SOP addresses Best Management Practices for 

handling public waste containers in a manner that mitigates potential harm. 

� Erosion Control and Poor Vegetative Cover: This SOPs addresses the design and monitoring 

of vegetative cover in order to provide erosion control. 

� Lawn Maintenance and Landscaping: This SOP outlines techniques that will reduce organic 

matter and other pollutants from entering the stormwater system and receiving waters. 

� Use, Storage, and Disposal of Fertilizers, Pesticides, and Herbicides: This SOP addresses best 

management practices for handling these materials in a manner that mitigates potential 

harm. 

Contact information is included in the relevant SOPs. All personnel who provide regular 

maintenance within the project limits will be trained on the pollution prevention measures 

described in the SOPs above.   

Personnel shall also follow the procedures related to identifying, removing, and preventing illicit 

discharges as found in the latest version of the Department of Public Infrastructure’s Illicit 

Discharge Detection and Elimination (IDDE) Plan, as well as provisions related to illicit discharges 

as outlined in Article VIII – Stormwater Management of the City of New Bedford Ordinances. 


