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

Checklist for Stormwater Report  
 

 A. Introduction 

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

 

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

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

• Applicant/Project Name 

• Project Address 

• Name of Firm and Registered Professional Engineer that prepared the Report 

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

• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 
by Standard 82 

• Operation and Maintenance Plan required by Standard 9 
 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

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

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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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. 

 
 

 
 



  
 

Stormwater Checklist • 04/01/08 Stormwater Report Checklist • Page 4 of 8 

 

 

 

 

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 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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Stormwater Report Narrative 

This Stormwater Report has been prepared to demonstrate compliance with the 

Massachusetts Stormwater Management Standards in accordance with the 

Massachusetts Wetlands Protection Act Regulations (310 CMR 10.00) and Water 

Quality Certification Regulations (314 CMR 9.00).  

Project Description 
The Applicant, MassDOT, is proposing to construct a commuter rail station along the 

existing New Bedford Mainline tracks in New Bedford, Massachusetts (the Project). 

The Project includes construction of a passenger platform with three canopies, 

ancillary landscape improvements, a 350±-space park-and-ride parking area, a pick 

up/drop off area, bicycle parking facilities, and utility improvements to support this 

use. As proposed, the Project disturbs approximately 5.3 acres of land located at 387 

Church Street and a portion of 355 Church Street. 

Site Description 
The project development area (the Site) consists of approximately 4.1 acres of land 

located at 387 Church Street, a developed parcel, and 1.2 acres of land located at 355 

Church Street, also a developed parcel. (see Figures 1 and 2). The Site is developed 

with parking fields and building, with limited open space. The site is bounded by 

Church Street to the east, commercial uses to the north and south, and the New 

Bedford Mainline tracks to the west. The nearby area to the north, south, and west 

consists of various commercial uses located along Church Street while the area to the 

east consists predominately of residential uses. See Figure 1, Site Locus Map and 

Figure 2, Site Aerial.  

 

According to the National Resources Conservation Service (NRCS), surface soils on 

the Site include Urban Land and are classified as Hydrologic Soil Groups (HSG) “No 

Rating”. Based on the classification of adjacent soil types on the soil maps, a soil 

rating of HSG C has been assumed for the Site. A copy of the NRCS soil report is 

included in Appendix C.   

 

The site slopes from the northeast to southwest from roughly elevation 87 to 84. Soil 

borings were performed on site to understand subsurface conditions. The soils were 
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observed to be generally medium sands with groundwater approximately 2’-3’ 

below existing ground elevation. Refer to Appendix C for soil logs.  

 

The project is not located within the 100-year flood plain as shown on FEMA Flood 

Insurance Rate Map, City of New Bedford, Massachusetts Bristol County, 

Community Panel number 25005C0387F dated July 7, 2009 included in Appendix B. 

Hydrologic/Hydraulic Analysis 
The rainfall-runoff response of the Site under existing and proposed conditions was 

evaluated for storm events with recurrence intervals of 2, 10, 25 and 100-years. 

Rainfall volumes used for this analysis were based on the Natural Resources 

Conservation Service (NRCS) Type III, 24-hour storm event and National 

Oceanographic and Atmospheric Administration (NOAA) Atlas 14 Point 

Precipitation Frequency Estimates rainfall data (3.38, 5.01, 6.03, and 7.60 inches, 

respectively). Runoff coefficients for the pre- and post-development conditions, 

shown in Tables 1 and 2 respectively, were determined using NRCS Technical 

Release 55 (TR-55) methodology as provided in HydroCAD.   The HydroCAD model 

is based on the NRCS Technical Release 20 (TR-20) Model for Project Formulation 

Hydrology. 

Existing Drainage Conditions 
Under existing conditions, the Site consists of paved, developed land and rooftop 

area, with limited open space areas. For the existing conditions hydrologic analysis, 

the drainage area was divided into three sub drainage areas, each with its own 

drainage design point.  

 

A majority (approximately two thirds) of the Site drains to drainage system in 

Church Street. Runoff from the parking areas generally sheet flows overland into 

Church Street.  The existing closed drainage system predominately serves the 

building roof area, as the existing catch basins on site have very small tributary areas.  

Two existing 12” concrete pipes connect the existing municipal drainage system in 

Church Street.  The record plans for the Church Street drainage system indicate a 64” 

wide, flat-bottom concrete culvert with a semicircular top shape that flows in a 

southerly direction. 

 

The westerly portion of the Site drains (approximately a third of the site area) to the 

railroad right of way via overland flow. This is collected in the railroad ballast and 

discharged to the drainage swale on the west side of the track. 
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Finally, the portions of 355 Church Street that are included in the Project drain to the 

existing drainage system therein, prior to discharge to Church Street. 

 

From a water quality standpoint, the existing drainage system provides negligible 

water quality treatment prior to discharge to either Church Street drainage system or 

the drainage swale / downstream wetland. 

 

Figure 3 illustrates the existing drainage patterns on the Site. Table 1 below provides 

a summary of the existing conditions hydrologic data. 

 

Table 1 
Existing Conditions Hydrologic Data 

Drainage Area 
Discharge 
Location 

Design 
Point 

Area 
(acres) 

Curve 
Number 

Time of 
Concentration 

(min) 

      

EX-1 Church Street 1 3.16 97 6.0 

EX-2 RR ROW 2 1.82 89 6.0 

EX-3 355 Church Street 3 0.16 90 6.0 

EX-4 355 Church Street 3 0.14 79 6.0 

 

Proposed Drainage Conditions 
Under proposed conditions, the Site consists of similarly paved, developed land. 

There is an overall decrease in impervious area in the proposed condition of 

approximately 0.01 acres.   

 

Figure 4 illustrates the proposed “post construction” drainage conditions for the 

project. As shown, the Site will be divided into seven drainage areas that discharge 

treated stormwater to the three existing Design Points. The drainage from a majority 

of the paved areas will be captured and treated using water quality structures. The 

proposed structures are designed to treat for water quality.   

 

The eastern portion of the site (roughly two thirds of the Site area) will continue to 

drain to Church Street, predominately through a new closed drainage system.  

Treatment is provided for the captured water through catch basins with deep 

sumps/hoods and a water quality structure while storage is provided in the 

underground pipe network for the larger storms. The implementation of this 

treatment will significantly improve the quality of the runoff from the Site which 

currently receives very little to no treatment. Per consultation with the New Bedford 

Department of Public Infrastructure, the two existing 12” drainage connections from 

the site will be removed and consolidated into a new 18” drainage connection to the 

municipal culvert. 
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Roughly a third of the site will drain through a closed drainage system to the 

railroad right of way. Consistent with the closed drainage system noted above, the 

system in this area will also include deep sump catch basins with hoods and a water 

quality structure to complete the BMP treatment train.  This system will outfall to the 

swale paralleling the west side of the railroad. This swale will be constructed under a 

previously approved Order of Conditions related to South Coast Rail. 

 

The open space area at the Site's frontage with Church Street will become a park.  It is 

anticipated to have a vegetated berm, small hardscape areas (assumed up to 2,500 

square feet) with benches.  The reconstructed sidewalk along the Site's frontage as 

well as the park's proposed hardscape areas are anticipated to drain to localized 

bioretention  / raingardens within the park. These elements are anticipated to be 

underdrained with overflow connections to the stub provided on the plans herein.  

The hydrologic analysis included herein includes the development of this park as 

described above. The design of the park area is being developed in conjunction with 

the City Planning Department 

 

The minimal remainder of the site drains to the adjacent property, 355 Church Street 

and through their closed drainage system.  Due to the high groundwater, limited 

land area, and the site topography, the water quality improvements in this area are 

limited and include catch basins with deep sumps/hoods and water quality 

structures.  

 

Overall, 90% of the impervious area in the project is treated to a minimum of 80% 

TSS removal. Physical constraints, especially topography and the elevation of the 

existing drainage tie-in points preclude the collection and full treatment of some 

areas, including the southerly portion of the station platform, the egress walkway 

(emergency access only) off the southern end of the platform, an a very small portion 

of the curb cut on Church Street. The project is shown to provide a net 80% TSS 

removal through the De Minimus Discharge Calculation. 

 

Table 2 below provides a summary of the proposed conditions hydrologic data. 

 

Table 2 
Proposed Conditions Hydrologic Data 

Drainage Area 
Discharge 
Location 

Design 
Point 

Area 
(acres) 

Curve 
Number 

Time of 
Concentration 

(min) 

      

PR-1 Church Street 1 2.74 96 6.0 

PR-2 RR ROW 2 1.15 96 6.0 

PR-3 RR ROW 2 0.24 93 6.0 

PR-4 355 Church Street 3 0.24 80 6.0 

PR-5 Church Street 1 0.05 83 6.0 

PR-6 Church Street 1 0.625 86 6.0 

PR-7 Church Street 1 0.23 91 6.0 
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The site design integrates a comprehensive stormwater management system that has 

been developed in accordance with the Massachusetts Stormwater Handbook. The 

proposed stormwater management system has been designed to treat the half inch 

Water Quality Volume. 
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Environmentally Sensitive and Low Impact 
Development (LID) Techniques 

Low Impact Development (LID) techniques were thoroughly considered in the 

development of the site design. The measures feasible at the site include avoiding 

disturbance to any wetland resource area and reducing impervious areas. 

 

 

 

 

Hydraulic Analysis 

The closed drainage system was designed for the 25-year storm event, in accordance 

with the Massachusetts Bay Transportation Authority, Railroad Operations, 

Commuter Rail Design Standards Manual, Volume 1.   

 

The closed drainage system was sized using Manning’s Equation for full-flow 

capacity and the Rational Method.  Pipe sizing calculations are included in Appendix 

A of this report. 
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Figure 2Site Aerial Map
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Regulatory Compliance 

Massachusetts Department of 
Environmental Protection (DEP) - 
Stormwater Management Standards 

As demonstrated below, the proposed Project fully complies with the DEP 

Stormwater Management Standards.  

Standard 1: No New Untreated Discharges or 
Erosion to Wetlands 

The Project has been designed to comply with Standard 1. 

 

The Best Management Practices (BMPs) included in the proposed stormwater 

management system have been designed in accordance with the Massachusetts 

Stormwater Handbook. Supporting information and computations demonstrating 

that no new untreated discharges will result from the Project are presented through 

compliance with Standards 4 through 6. 

 

All proposed Project stormwater outlets and conveyances have been designed to not 

cause erosion or scour to wetlands or receiving waters. The outlet from the closed 

drainage system has been designed with a headwall and stone protection to dissipate 

discharge velocities.  

 

Computations and supporting information for the sizing and selection of materials 

used to protect from scour and erosion are included in Appendix A. 

Standard 2: Peak Rate Attenuation 

 

The Project has been designed to comply with Standard 2. 

 

The rainfall-runoff response of the Site under existing and proposed conditions was 

analyzed using NRCS Technical Release 55 (TR-55) methodology as provided in the 

HydroCAD modeling software for storm events with recurrence intervals of 2, 10, 25, 

and 100-years using the National Oceanographic and Atmospheric Administration 

(NOAA) Atlas 14 Point Precipitation Frequency Estimates.   The HydroCAD model is 

based on the NRCS Technical Release 20 (TR-20) Model for Project Formulation 
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Hydrology. The results of the analysis, as summarized in Table 4 below, indicate that 

there is no increase in peak discharge rates between the existing and proposed 

conditions. 

 

Computations and supporting information regarding the hydrologic modeling are 

included in Appendix B. 

 

Table 3 
Peak Discharge Rates (cfs*) 

Design Point 2-year 10-year 25-year 100-year 

Design Point 1: Church Street     

Existing  10.3 15.4 18.6 23.5 

Proposed 8.2 11.4 13.3 20.5 

     

Design Point 2: RR ROW     

Existing  4.8 7.8 9.8 12.7 

Proposed 4.4 6.7 8.1 10.3 

     

Design Point 3: 355 Church Street     

Existing  0.7 1.1 1.4 1.9 

Proposed 0.4 0.8 1.1 1.5 

     

 

To best approximate the tailwater condition of the existing drainage system in 

Church Street (DP-1), we assumed a tailwater elevation equal to the crown of the 

drainage pipe at the proposed connection point.  

 

Standard 3: Stormwater Recharge 

The Project has been designed to comply with Standard 3. 

 

In accordance with the Stormwater Handbook, the Required Recharge Volume for 

the Project is 0 cubic feet, due to the reduction in impervious area. Infiltration was 

considered as a BMP but was not feasible due to high groundwater. 

 

NRCS Soil Map, computations, and supporting information are included in 

Appendix C.  
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Standard 4: Water Quality 

The Project has been designed to comply with Standard. 

 

The proposed stormwater management systems implement a treatment train of 

BMPs that has been designed to provide 80%+ TSS removal of stormwater runoff 

from all new captured impervious surfaces.  The stormwater management system 

captures and treats 93% of the proposed impervious area which will provide an 

overall weighted average TSS removal of 80%. A De Minimus Discharge Calculation 

has been provided along with the TSS Removal calculation in Appendix D. It is 

infeasible to capture the remaining untreated impervious area due to site constraints.  

 

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

The Project is not considered a LUHPPL. 

Standard 6: Critical Areas 

The Project will not discharge stormwater near or to a critical area. 

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

The Project is a redevelopment. The Project has been designed to comply with the  

Stormwater Management Standards as noted above and below.  As permitted for a  

redevelopment, the BMP selection criteria associated with standards 4, 5 and 6 are  

met only to the extent practical, given practical limitations associated with  

groundwater elevations, and topographic constraints.  

 

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

The Project will disturb approximately 5.3 acres of land and is therefore required to 

obtain coverage under the Environmental Protection Agency (EPA) National 

Pollutant Discharge Elimination System (NPDES) Construction General Permit. As 

required under this permit, a Stormwater Pollution Prevention Plan (SWPPP) will be 

developed and submitted before land disturbance begins. Recommended 

construction period pollution prevention and erosion and sedimentation controls to 

be finalized in the SWPPP are included in Appendix E.  
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Standard 9: Operation and Maintenance Plan 

In compliance with Standard 9, a Post Construction Stormwater Operation and 

Maintenance (O&M) Plan has been developed for the Project.  The O&M Plan is 

included in Appendix F as part of the Long Term Pollution Prevention Plan. 

 

 

 

 

Standard 10: Prohibition of Illicit Discharges 

The design plans submitted with this report have been designed in full compliance 
with current standards. The Long-Term Pollution Prevention Plan includes measures 
to prevent illicit discharges.  The existing improvements on the site will be 
demolished, thereby eliminating the potential for existing illicit connections or 
discharges if any.  There are no sanitary sewer system improvements proposed for 
this project.   
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Appendix A 

Standard 1 Computations and 

Supporting Information 



Inlet Capacity

   Name: SCR - New Bedford North End Station Drainage AreasProj. No.: 12815.04
New Bedford, MA Date: 6/11/2019

Client: MBTA Computed by:  SJH
 Checked by:                 SJH

25 Year Storm

CB # Flow to CB Grate Type Grate Area Head Head Grate Capacity Adequate
(cfs) (sf) (ft) (in) (cfs) Capacity (Y/N)

SCB-101 0.36 A 1.51 0.33 4.00 2.93 YES
SDCB-105 5.54 B 3.01 0.33 4.00 5.86 YES
SDCB-108 4.46 B 3.01 0.33 4.00 5.86 YES
DCB-109 2.91 B 3.01 0.17 2.00 4.15 YES
SDCB-112 2.67 B 3.01 0.33 4.00 5.86 YES
SDCB-113 2.53 B 3.01 0.17 2.00 4.15 YES

CB-115 (BFP) 1.26 A 1.51 0.17 2.00 2.07 YES
SDCB-202 2.20 B 3.01 0.17 2.00 4.15 YES
SCB-205 1.02 A 1.51 0.33 4.00 2.93 YES

SDCB-210 2.17 B 3.01 0.17 2.00 4.15 YES
SDCB-213 1.88 B 3.01 0.17 2.00 4.15 YES

Notes:

1.  CxA values from storm drainage calcs.
2.  Grate Types:

 Name             Type Area (sf)
EJ 5520M - Single Grate A 1.51
EJ 5520M - Double Grate B 3.01
Nyloplast 1201DI - 12" C 0.28
Nyloplast 2401DI - 24" D 1.15
Nyloplast 1299CGD - 12" Dome E 0.58

(BCB) Nyloplast 2499CGD - 24" Dome F 1.88
Neenah R3405A-Double G 2.60
Nyloplast 1801DI - 18" H 0.59

4.  The Orifice Equation was used to evaluate grate capacity:
Q = C x A x (2gh)1/2 x f
where: Q = Grate Capacity

C = Orifice Coefficient, 0.6
A = Free Open Area of grate in square feet
h = Head over grate in feet
g = Gravity,  ft/s2, 32.2
*f  = Clogging Factor, 0.7
*Assumes the catch basin is 30% clogged

5.  Simulation ran on a 10 year storm 

101 Walnut Street
Post Office Box 9151
Watertown, MA 02471
P 617.924.1770



Project: South Coast Rail - North New Bedford Station Project #: 12815.00

Location: New Bedford, MA Sheet: 1 of 1

Calculated By: MRT/SJH Date: 6/13/2019

Title: 25-Year Storm Drain Calculations per Stormcad Model

Upstream Downstream System Upstream Upstream Average Elevation Cover Elevation Cover Hydraulic Hydraulic

Start Node Stop Node Invert Invert Slope Manning's n Diameter Length Intensity Inlet Area Inlet C Flow Capacity Velocity Ground Start Start Ground Stop Stop Grade Line In Grade Line Out

(ft) (ft) (ft/ft) (in) (ft) (in/hr) (acres) (cfs) (cfs) (ft/s) (ft) (ft) (ft) (ft) (ft) (ft)

DMH-117 CHURCH STREET 79.4 79.0 0.010 0.013 18 40.4 7.9 (N/A) (N/A) 14.0 10.5 7.9 83.4 2.5 83.5 3.0 81.7 81.0

DMH-106 Underground Stormwater System 80.9 80.3 0.006 0.013 18 104.0 6.2 (N/A) (N/A) 10.3 8.0 5.8 85.3 2.9 85.9 4.1 83.9 82.9

WQS-119 DMH-117 80.1 79.5 0.005 0.013 18 118.6 8.5 (N/A) (N/A) 9.5 7.5 5.4 86.3 4.7 83.4 2.4 83.0 82.0

SDCB-210 DMH-211 84.2 83.7 0.004 0.013 12 111.6 8.0 0.32 0.84 2.2 2.4 2.8 87.0 1.8 89.1 4.4 85.8 85.4

DMH-214 WQS-215 82.9 82.8 0.005 0.013 18 20.8 6.6 (N/A) (N/A) 6.4 7.3 3.6 90.0 5.6 90.3 6.0 85.2 85.2

WQS-215 HW-216 82.7 82.3 0.005 0.013 18 81.8 6.6 (N/A) (N/A) 6.4 7.3 3.6 90.3 6.1 87.0 3.2 85.1 84.8

SDCB-202 DMH-204 84.0 83.3 0.005 0.013 12 134.6 8.0 0.31 0.88 2.2 2.6 2.8 86.9 1.9 89.4 5.1 85.9 85.4

SDCB-213 DMH-214 84.2 83.6 0.005 0.013 12 121.7 8.0 0.27 0.86 1.9 2.5 2.4 87.0 1.8 90.0 5.4 85.6 85.3

Main Canopy DMH-214 84.5 84.0 0.007 0.013 6 67.2 8.0 0.048 0.9 0.4 0.5 1.8 87.6 2.6 90.0 5.5 85.6 85.3

SDCB-105 DMH-104 81.9 81.8 0.016 0.013 15 6.3 8.0 0.78 0.88 5.5 8.2 4.5 85.0 1.9 85.1 2.1 84.6 84.5

DMH-104 DMH-106 81.7 81.0 0.005 0.013 18 131.2 6.6 (N/A) (N/A) 4.9 7.7 2.8 85.1 1.9 85.3 2.8 84.4 84.1

DCB-109 DMH-106 82.3 81.5 0.018 0.013 12 45.1 8.0 0.41 0.88 2.9 4.7 3.7 85.6 2.3 85.3 2.8 84.4 84.1

SDCB-113 DMH-111 82.6 81.9 0.020 0.013 12 34.9 8.0 0.36 0.87 2.5 5.0 6.4 85.6 2.0 85.1 2.2 83.3 83.2

SDCB-108 DMH-106 81.7 81.4 0.020 0.013 15 14.8 8.0 0.65 0.85 4.5 9.2 3.6 85.0 2.1 85.3 2.6 84.2 84.1

SCB-205 DMH-204 84.2 83.3 0.005 0.013 12 173.3 8.0 0.18 0.7 1.0 2.6 1.3 87.1 1.9 89.4 5.1 85.5 85.4

DMH-204 DMH-214 83.2 83.0 0.005 0.013 18 42.5 6.9 (N/A) (N/A) 2.8 7.2 1.6 89.4 4.6 90.0 5.5 85.3 85.3

DMH-111 Underground Stormwater System 81.4 80.3 0.018 0.013 18 61.5 8.0 (N/A) (N/A) 5.2 14.1 2.9 85.1 2.2 85.9 4.1 83.1 82.9

DMH-211 DMH-214 83.6 83.1 0.005 0.013 18 107.2 7.4 (N/A) (N/A) 2.1 7.2 1.2 89.1 4.0 90.0 5.4 85.4 85.3

SDCB-112 DMH-111 81.7 81.5 0.023 0.013 15 8.7 8.0 0.38 0.87 2.7 9.8 2.2 85.0 2.0 85.1 2.4 83.2 83.2

CB-115 DMH-117 80.5 79.9 0.033 0.013 12 17.9 8.0 0.23 0.68 1.3 6.5 1.6 83.3 1.8 83.4 2.5 82.0 82.0

RD-212 DMH-211 85.2 84.1 0.008 0.013 6 144.2 8.0 0.011 0.9 0.1 0.5 1.9 90.0 4.3 89.1 4.5 85.4 85.4

SCB-101 DMH-104 82.7 82.3 0.005 0.013 12 78.7 8.0 0.15 0.3 0.4 2.5 0.5 85.7 2.0 85.1 1.8 84.6 84.5

North Canopy DMH-204 88.0 86.0 0.015 0.013 6 129.5 8.0 0.01 0.9 0.1 0.7 2.3 91.6 3.1 89.4 2.8 88.1 86.1



Sheet 1 of  1

Riprap Outlet Protection Sizing

Name: SCR - North New Bedford Proj. No.: 12815.04
New Bedford, MA Date: 6/13/2019

Client: MBTA Computed by:  SJH
Checked by:                 RM

Sources:  Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas

Massachusetts Department of Environmental Protection - Reprinted 2003 (pp. 118-120)

Erosion and Sediment Control Handbook - Third Edition 1992 (Chapter 3.18)

Virginia Department of Conservation and Recreation (DCR)

Attachments: Virginia DCR Erosion and Sediment Control Handbook Plate 3.18-3

Apron Width at Outlet: Width = 3 x pipe dia. (or width of channel)

Apron Length: Length = From Virginia DCR Handbook - Plate 3.18-3 if Tw depth is < 1/2 dia.

Length = From Virginia DCR Handbook - Plate 3.18-4 if Tw dwpth is >= 1/2 dia.

Apron Width at End: Width = dia. + apron length if Tw depth is < 1/2 dia.

Width = dia. + 0.4 x apron length if Tw dwpth is >= 1/2 dia.

or apron width = channel width if a well defined channel exists

Rock Riprap: Median Diameter (d50) = From Virginia DCR Handbook - Plate 3.18-3 or 4

Largest stone dia = 1.5 x d50

Apron Depth: 6" or 1.5 x largest stone dia

Outlet Description

Design Element HW-201

Design Storm (yr): 25

Defined Channel (yes/no) No

Pipe Dia (D), in 18

Tail Water (Tw), ft Tw < 0.5D 

Flow (Q), cfs 6.2

Apron Width (outlet), ft 5

Apron Length, ft 9

Apron Width (end), ft 11

Median Stone Dia., ft 0.50

Median Stone Dia., in 6

Largest Stone Dia., ft 0.75

Largest Stone Dia., in 9

Apron Depth, ft 1.1

Apron Depth, in 14

Apron Depth

Apron Width @ 
End

Apron Length

Apron Width @ 
Outlet

101 Walnut Street
Post Office Box 9151
Watertown, MA 02471
P 617.924.1770

\\vhb\gbl\proj\Boston\12815.00 SCR PM & CM\Engineering\Civil\Stations\Stormwater\NOI Reports\NBNE\Stormwater Calculations\Outfall Riprap Calculation - NNB





 
 
 
 
 

Notice of Intent 
Stormwater Report 
North New Bedford Station 

 

\\vhb\gbl\proj\Boston\12815.00 SCR 
PM & 
CM\Engineering\Civil\Stations\Stormw
ater\NOI Reports\NBNE\Stormwater 
Report_NNB.docx 

17  

 

Appendix B 

Standard 2 Computations and 

Supporting Information 

Rainfall volumes used for this analysis were based on the Natural Resources 

Conservation Service (NRCS) Type III, 24-hour storm event for Bristol County.  

Runoff coefficients for the existing and proposed conditions, as previously shown in 

Tables 1 and 2 respectively, were determined using NRCS Technical Release 55 (TR-

55) methodology as provided in HydroCAD. The HydroCAD model is based on the 

NRCS Technical Release 20 (TR-20) Model for Project Formulation Hydrology. 
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FEMA Flood Maps 
 

 

  



SITE



 
 
 
 
 

Notice of Intent 
Stormwater Report 
North New Bedford Station 

 

\\vhb\gbl\proj\Boston\12815.00 SCR 
PM & 
CM\Engineering\Civil\Stations\Stormw
ater\NOI Reports\NBNE\Stormwater 
Report_NNB.docx 

19  

 

HydroCAD Analysis: Existing 
Conditions 

 

 



EX-1

Parking Lot and Front

 Roofs

EX-2

Loading Dock, Treeline,

 & Western Building

EX-3

South Driveway

EX-4

Future Egress Walk

DP-1

Church Street

DP-2

RR ROW

DP-3

355 Church Street

Routing Diagram for EX NBNE Station
Prepared by VHB,  Printed 6/13/2019

HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



North New Bedford Station

EX NBNE Station
  Printed  6/13/2019Prepared by VHB

Page 2HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.442 79 50-75% Grass cover, Fair, HSG C  (EX-1, EX-2, EX-3, EX-4)

0.311 86 <50% Grass cover, Poor, HSG C  (EX-2)

0.056 84 Ballast  (EX-2)

2.232 98 Paved parking, HSG C  (EX-1, EX-2, EX-3)

1.807 98 Roofs, HSG C  (EX-1, EX-2)

0.428 73 Woods, Fair, HSG C  (EX-2)

5.275 94 TOTAL AREA



North New Bedford Station

EX NBNE Station
  Printed  6/13/2019Prepared by VHB

Page 3HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

5.219 HSG C EX-1, EX-2, EX-3, EX-4

0.000 HSG D

0.056 Other EX-2

5.275 TOTAL AREA



North New Bedford Station

EX NBNE Station
  Printed  6/13/2019Prepared by VHB

Page 4HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.442 0.000 0.000 0.442 50-75% Grass cover, Fair EX-1, 

EX-2, 

EX-3, 

EX-4

0.000 0.000 0.311 0.000 0.000 0.311 <50% Grass cover, Poor EX-2

0.000 0.000 0.000 0.000 0.056 0.056 Ballast EX-2

0.000 0.000 2.232 0.000 0.000 2.232 Paved parking EX-1, 

EX-2, 

EX-3

0.000 0.000 1.807 0.000 0.000 1.807 Roofs EX-1, 

EX-2

0.000 0.000 0.428 0.000 0.000 0.428 Woods, Fair EX-2

0.000 0.000 5.219 0.000 0.056 5.275 TOTAL AREA
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2-Year Storm Event – Existing 

 

 



North New Bedford Station
Type III 24-hr  2-Year Rainfall=3.38"EX NBNE Station

  Printed  6/13/2019Prepared by VHB
Page 5HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=137,775 sf   92.95% Impervious   Runoff Depth=3.04"Subcatchment EX-1: Parking Lot and 
   Tc=6.0 min   CN=97   Runoff=10.25 cfs  0.800 af

Runoff Area=79,252 sf   55.44% Impervious   Runoff Depth=2.25"Subcatchment EX-2: Loading Dock, 
   Tc=6.0 min   CN=89   Runoff=4.75 cfs  0.341 af

Runoff Area=6,867 sf   56.95% Impervious   Runoff Depth=2.34"Subcatchment EX-3: South Driveway
   Tc=6.0 min   CN=90   Runoff=0.43 cfs  0.031 af

Runoff Area=5,893 sf   0.00% Impervious   Runoff Depth=1.47"Subcatchment EX-4: Future Egress Walk
   Tc=6.0 min   CN=79   Runoff=0.23 cfs  0.017 af

   Inflow=10.25 cfs  0.800 afLink DP-1: Church Street
   Primary=10.25 cfs  0.800 af

   Inflow=4.75 cfs  0.341 afLink DP-2: RR ROW
   Primary=4.75 cfs  0.341 af

   Inflow=0.66 cfs  0.047 afLink DP-3: 355 Church Street
   Primary=0.66 cfs  0.047 af

Total Runoff Area = 5.275 ac   Runoff Volume = 1.188 af   Average Runoff Depth = 2.70"
23.45% Pervious = 1.237 ac     76.55% Impervious = 4.038 ac



North New Bedford Station
Type III 24-hr  2-Year Rainfall=3.38"EX NBNE Station

  Printed  6/13/2019Prepared by VHB
Page 6HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-1: Parking Lot and Front Roofs

Runoff = 10.25 cfs @ 12.08 hrs,  Volume= 0.800 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

9,713 79 50-75% Grass cover, Fair, HSG C
76,348 98 Paved parking, HSG C
51,714 98 Roofs, HSG C

137,775 97 Weighted Average
9,713 7.05% Pervious Area

128,062 92.95% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-1: Parking Lot and Front Roofs

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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w
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11
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1

0

Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=137,775 sf

Runoff Volume=0.800 af

Runoff Depth=3.04"

Tc=6.0 min

CN=97

10.25 cfs



North New Bedford Station
Type III 24-hr  2-Year Rainfall=3.38"EX NBNE Station

  Printed  6/13/2019Prepared by VHB
Page 7HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-2: Loading Dock, Treeline, & Western Building

Runoff = 4.75 cfs @ 12.09 hrs,  Volume= 0.341 af,  Depth= 2.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

706 79 50-75% Grass cover, Fair, HSG C
26,988 98 Roofs, HSG C
18,640 73 Woods, Fair, HSG C
16,947 98 Paved parking, HSG C
13,532 86 <50% Grass cover, Poor, HSG C

* 2,439 84 Ballast

79,252 89 Weighted Average
35,317 44.56% Pervious Area
43,935 55.44% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-2: Loading Dock, Treeline, & Western Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=79,252 sf

Runoff Volume=0.341 af

Runoff Depth=2.25"

Tc=6.0 min

CN=89

4.75 cfs
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Summary for Subcatchment EX-3: South Driveway

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

2,956 79 50-75% Grass cover, Fair, HSG C
3,911 98 Paved parking, HSG C

6,867 90 Weighted Average
2,956 43.05% Pervious Area
3,911 56.95% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-3: South Driveway

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=6,867 sf

Runoff Volume=0.031 af

Runoff Depth=2.34"

Tc=6.0 min

CN=90

0.43 cfs
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Summary for Subcatchment EX-4: Future Egress Walk

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 0.017 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

5,893 79 50-75% Grass cover, Fair, HSG C

5,893 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment EX-4: Future Egress Walk

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.25

0.24

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=5,893 sf

Runoff Volume=0.017 af

Runoff Depth=1.47"

Tc=6.0 min

CN=79

0.23 cfs
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Summary for Link DP-1: Church Street

Inflow Area = 3.163 ac, 92.95% Impervious,  Inflow Depth = 3.04"    for  2-Year event
Inflow = 10.25 cfs @ 12.08 hrs,  Volume= 0.800 af
Primary = 10.25 cfs @ 12.08 hrs,  Volume= 0.800 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-1: Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.163 ac
10.25 cfs

10.25 cfs
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Summary for Link DP-2: RR ROW

Inflow Area = 1.819 ac, 55.44% Impervious,  Inflow Depth = 2.25"    for  2-Year event
Inflow = 4.75 cfs @ 12.09 hrs,  Volume= 0.341 af
Primary = 4.75 cfs @ 12.09 hrs,  Volume= 0.341 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-2: RR ROW

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.819 ac
4.75 cfs

4.75 cfs
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Summary for Link DP-3: 355 Church Street

Inflow Area = 0.293 ac, 30.65% Impervious,  Inflow Depth = 1.94"    for  2-Year event
Inflow = 0.66 cfs @ 12.09 hrs,  Volume= 0.047 af
Primary = 0.66 cfs @ 12.09 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-3: 355 Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.293 ac
0.66 cfs

0.66 cfs
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North New Bedford Station
Type III 24-hr  10-Year Rainfall=5.01"EX NBNE Station

  Printed  6/13/2019Prepared by VHB
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=137,775 sf   92.95% Impervious   Runoff Depth=4.66"Subcatchment EX-1: Parking Lot and 
   Tc=6.0 min   CN=97   Runoff=15.39 cfs  1.227 af

Runoff Area=79,252 sf   55.44% Impervious   Runoff Depth=3.78"Subcatchment EX-2: Loading Dock, 
   Tc=6.0 min   CN=89   Runoff=7.83 cfs  0.573 af

Runoff Area=6,867 sf   56.95% Impervious   Runoff Depth=3.89"Subcatchment EX-3: South Driveway
   Tc=6.0 min   CN=90   Runoff=0.69 cfs  0.051 af

Runoff Area=5,893 sf   0.00% Impervious   Runoff Depth=2.81"Subcatchment EX-4: Future Egress Walk
   Tc=6.0 min   CN=79   Runoff=0.45 cfs  0.032 af

   Inflow=15.39 cfs  1.227 afLink DP-1: Church Street
   Primary=15.39 cfs  1.227 af

   Inflow=7.83 cfs  0.573 afLink DP-2: RR ROW
   Primary=7.83 cfs  0.573 af

   Inflow=1.14 cfs  0.083 afLink DP-3: 355 Church Street
   Primary=1.14 cfs  0.083 af

Total Runoff Area = 5.275 ac   Runoff Volume = 1.884 af   Average Runoff Depth = 4.28"
23.45% Pervious = 1.237 ac     76.55% Impervious = 4.038 ac



North New Bedford Station
Type III 24-hr  10-Year Rainfall=5.01"EX NBNE Station
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Summary for Subcatchment EX-1: Parking Lot and Front Roofs

Runoff = 15.39 cfs @ 12.08 hrs,  Volume= 1.227 af,  Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

9,713 79 50-75% Grass cover, Fair, HSG C
76,348 98 Paved parking, HSG C
51,714 98 Roofs, HSG C

137,775 97 Weighted Average
9,713 7.05% Pervious Area

128,062 92.95% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-1: Parking Lot and Front Roofs

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=137,775 sf

Runoff Volume=1.227 af

Runoff Depth=4.66"

Tc=6.0 min

CN=97

15.39 cfs
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Summary for Subcatchment EX-2: Loading Dock, Treeline, & Western Building

Runoff = 7.83 cfs @ 12.09 hrs,  Volume= 0.573 af,  Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

706 79 50-75% Grass cover, Fair, HSG C
26,988 98 Roofs, HSG C
18,640 73 Woods, Fair, HSG C
16,947 98 Paved parking, HSG C
13,532 86 <50% Grass cover, Poor, HSG C

* 2,439 84 Ballast

79,252 89 Weighted Average
35,317 44.56% Pervious Area
43,935 55.44% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-2: Loading Dock, Treeline, & Western Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=79,252 sf

Runoff Volume=0.573 af

Runoff Depth=3.78"

Tc=6.0 min

CN=89

7.83 cfs
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Summary for Subcatchment EX-3: South Driveway

Runoff = 0.69 cfs @ 12.09 hrs,  Volume= 0.051 af,  Depth= 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

2,956 79 50-75% Grass cover, Fair, HSG C
3,911 98 Paved parking, HSG C

6,867 90 Weighted Average
2,956 43.05% Pervious Area
3,911 56.95% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-3: South Driveway

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=6,867 sf

Runoff Volume=0.051 af

Runoff Depth=3.89"

Tc=6.0 min

CN=90

0.69 cfs
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Summary for Subcatchment EX-4: Future Egress Walk

Runoff = 0.45 cfs @ 12.09 hrs,  Volume= 0.032 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

5,893 79 50-75% Grass cover, Fair, HSG C

5,893 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment EX-4: Future Egress Walk

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=5,893 sf

Runoff Volume=0.032 af

Runoff Depth=2.81"

Tc=6.0 min

CN=79

0.45 cfs
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Summary for Link DP-1: Church Street

Inflow Area = 3.163 ac, 92.95% Impervious,  Inflow Depth = 4.66"    for  10-Year event
Inflow = 15.39 cfs @ 12.08 hrs,  Volume= 1.227 af
Primary = 15.39 cfs @ 12.08 hrs,  Volume= 1.227 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-1: Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.163 ac
15.39 cfs

15.39 cfs
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Summary for Link DP-2: RR ROW

Inflow Area = 1.819 ac, 55.44% Impervious,  Inflow Depth = 3.78"    for  10-Year event
Inflow = 7.83 cfs @ 12.09 hrs,  Volume= 0.573 af
Primary = 7.83 cfs @ 12.09 hrs,  Volume= 0.573 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-2: RR ROW

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.819 ac
7.83 cfs
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Summary for Link DP-3: 355 Church Street

Inflow Area = 0.293 ac, 30.65% Impervious,  Inflow Depth = 3.39"    for  10-Year event
Inflow = 1.14 cfs @ 12.09 hrs,  Volume= 0.083 af
Primary = 1.14 cfs @ 12.09 hrs,  Volume= 0.083 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-3: 355 Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.293 ac
1.14 cfs
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=137,775 sf   92.95% Impervious   Runoff Depth=5.67"Subcatchment EX-1: Parking Lot and 
   Tc=6.0 min   CN=97   Runoff=18.60 cfs  1.496 af

Runoff Area=79,252 sf   55.44% Impervious   Runoff Depth=4.76"Subcatchment EX-2: Loading Dock, 
   Tc=6.0 min   CN=89   Runoff=9.75 cfs  0.722 af

Runoff Area=6,867 sf   56.95% Impervious   Runoff Depth=4.88"Subcatchment EX-3: South Driveway
   Tc=6.0 min   CN=90   Runoff=0.86 cfs  0.064 af

Runoff Area=5,893 sf   0.00% Impervious   Runoff Depth=3.71"Subcatchment EX-4: Future Egress Walk
   Tc=6.0 min   CN=79   Runoff=0.59 cfs  0.042 af

   Inflow=18.60 cfs  1.496 afLink DP-1: Church Street
   Primary=18.60 cfs  1.496 af

   Inflow=9.75 cfs  0.722 afLink DP-2: RR ROW
   Primary=9.75 cfs  0.722 af

   Inflow=1.44 cfs  0.106 afLink DP-3: 355 Church Street
   Primary=1.44 cfs  0.106 af

Total Runoff Area = 5.275 ac   Runoff Volume = 2.324 af   Average Runoff Depth = 5.29"
23.45% Pervious = 1.237 ac     76.55% Impervious = 4.038 ac
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Summary for Subcatchment EX-1: Parking Lot and Front Roofs

Runoff = 18.60 cfs @ 12.08 hrs,  Volume= 1.496 af,  Depth= 5.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

9,713 79 50-75% Grass cover, Fair, HSG C
76,348 98 Paved parking, HSG C
51,714 98 Roofs, HSG C

137,775 97 Weighted Average
9,713 7.05% Pervious Area

128,062 92.95% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-1: Parking Lot and Front Roofs

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=137,775 sf

Runoff Volume=1.496 af

Runoff Depth=5.67"

Tc=6.0 min

CN=97

18.60 cfs
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Summary for Subcatchment EX-2: Loading Dock, Treeline, & Western Building

Runoff = 9.75 cfs @ 12.08 hrs,  Volume= 0.722 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

706 79 50-75% Grass cover, Fair, HSG C
26,988 98 Roofs, HSG C
18,640 73 Woods, Fair, HSG C
16,947 98 Paved parking, HSG C
13,532 86 <50% Grass cover, Poor, HSG C

* 2,439 84 Ballast

79,252 89 Weighted Average
35,317 44.56% Pervious Area
43,935 55.44% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-2: Loading Dock, Treeline, & Western Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=79,252 sf

Runoff Volume=0.722 af

Runoff Depth=4.76"

Tc=6.0 min

CN=89

9.75 cfs
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Summary for Subcatchment EX-3: South Driveway

Runoff = 0.86 cfs @ 12.08 hrs,  Volume= 0.064 af,  Depth= 4.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

2,956 79 50-75% Grass cover, Fair, HSG C
3,911 98 Paved parking, HSG C

6,867 90 Weighted Average
2,956 43.05% Pervious Area
3,911 56.95% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-3: South Driveway

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.95

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=6,867 sf

Runoff Volume=0.064 af

Runoff Depth=4.88"

Tc=6.0 min

CN=90

0.86 cfs
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Summary for Subcatchment EX-4: Future Egress Walk

Runoff = 0.59 cfs @ 12.09 hrs,  Volume= 0.042 af,  Depth= 3.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

5,893 79 50-75% Grass cover, Fair, HSG C

5,893 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment EX-4: Future Egress Walk

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=5,893 sf

Runoff Volume=0.042 af

Runoff Depth=3.71"

Tc=6.0 min

CN=79

0.59 cfs
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Summary for Link DP-1: Church Street

Inflow Area = 3.163 ac, 92.95% Impervious,  Inflow Depth = 5.67"    for  25-Year event
Inflow = 18.60 cfs @ 12.08 hrs,  Volume= 1.496 af
Primary = 18.60 cfs @ 12.08 hrs,  Volume= 1.496 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-1: Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.163 ac
18.60 cfs

18.60 cfs
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Summary for Link DP-2: RR ROW

Inflow Area = 1.819 ac, 55.44% Impervious,  Inflow Depth = 4.76"    for  25-Year event
Inflow = 9.75 cfs @ 12.08 hrs,  Volume= 0.722 af
Primary = 9.75 cfs @ 12.08 hrs,  Volume= 0.722 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-2: RR ROW

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=1.819 ac
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Summary for Link DP-3: 355 Church Street

Inflow Area = 0.293 ac, 30.65% Impervious,  Inflow Depth = 4.34"    for  25-Year event
Inflow = 1.44 cfs @ 12.09 hrs,  Volume= 0.106 af
Primary = 1.44 cfs @ 12.09 hrs,  Volume= 0.106 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-3: 355 Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.293 ac
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100-Year Storm Event – Existing 
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=137,775 sf   92.95% Impervious   Runoff Depth=7.24"Subcatchment EX-1: Parking Lot and 
   Tc=6.0 min   CN=97   Runoff=23.52 cfs  1.909 af

Runoff Area=79,252 sf   55.44% Impervious   Runoff Depth=6.29"Subcatchment EX-2: Loading Dock, 
   Tc=6.0 min   CN=89   Runoff=12.69 cfs  0.954 af

Runoff Area=6,867 sf   56.95% Impervious   Runoff Depth=6.41"Subcatchment EX-3: South Driveway
   Tc=6.0 min   CN=90   Runoff=1.11 cfs  0.084 af

Runoff Area=5,893 sf   0.00% Impervious   Runoff Depth=5.14"Subcatchment EX-4: Future Egress Walk
   Tc=6.0 min   CN=79   Runoff=0.81 cfs  0.058 af

   Inflow=23.52 cfs  1.909 afLink DP-1: Church Street
   Primary=23.52 cfs  1.909 af

   Inflow=12.69 cfs  0.954 afLink DP-2: RR ROW
   Primary=12.69 cfs  0.954 af

   Inflow=1.92 cfs  0.142 afLink DP-3: 355 Church Street
   Primary=1.92 cfs  0.142 af

Total Runoff Area = 5.275 ac   Runoff Volume = 3.005 af   Average Runoff Depth = 6.84"
23.45% Pervious = 1.237 ac     76.55% Impervious = 4.038 ac



North New Bedford Station
Type III 24-hr  100-Year Rainfall=7.60"EX NBNE Station

  Printed  6/13/2019Prepared by VHB
Page 30HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-1: Parking Lot and Front Roofs

Runoff = 23.52 cfs @ 12.08 hrs,  Volume= 1.909 af,  Depth= 7.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

9,713 79 50-75% Grass cover, Fair, HSG C
76,348 98 Paved parking, HSG C
51,714 98 Roofs, HSG C

137,775 97 Weighted Average
9,713 7.05% Pervious Area

128,062 92.95% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-1: Parking Lot and Front Roofs

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=137,775 sf

Runoff Volume=1.909 af

Runoff Depth=7.24"

Tc=6.0 min

CN=97

23.52 cfs



North New Bedford Station
Type III 24-hr  100-Year Rainfall=7.60"EX NBNE Station

  Printed  6/13/2019Prepared by VHB
Page 31HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-2: Loading Dock, Treeline, & Western Building

Runoff = 12.69 cfs @ 12.08 hrs,  Volume= 0.954 af,  Depth= 6.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

706 79 50-75% Grass cover, Fair, HSG C
26,988 98 Roofs, HSG C
18,640 73 Woods, Fair, HSG C
16,947 98 Paved parking, HSG C
13,532 86 <50% Grass cover, Poor, HSG C

* 2,439 84 Ballast

79,252 89 Weighted Average
35,317 44.56% Pervious Area
43,935 55.44% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-2: Loading Dock, Treeline, & Western Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=79,252 sf

Runoff Volume=0.954 af

Runoff Depth=6.29"

Tc=6.0 min

CN=89

12.69 cfs
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Summary for Subcatchment EX-3: South Driveway

Runoff = 1.11 cfs @ 12.08 hrs,  Volume= 0.084 af,  Depth= 6.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

2,956 79 50-75% Grass cover, Fair, HSG C
3,911 98 Paved parking, HSG C

6,867 90 Weighted Average
2,956 43.05% Pervious Area
3,911 56.95% Impervious Area

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

6.0 Direct Entry, 

Subcatchment EX-3: South Driveway

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=6,867 sf

Runoff Volume=0.084 af

Runoff Depth=6.41"

Tc=6.0 min

CN=90

1.11 cfs
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Summary for Subcatchment EX-4: Future Egress Walk

Runoff = 0.81 cfs @ 12.09 hrs,  Volume= 0.058 af,  Depth= 5.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

5,893 79 50-75% Grass cover, Fair, HSG C

5,893 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment EX-4: Future Egress Walk

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=5,893 sf

Runoff Volume=0.058 af

Runoff Depth=5.14"

Tc=6.0 min

CN=79

0.81 cfs



North New Bedford Station
Type III 24-hr  100-Year Rainfall=7.60"EX NBNE Station

  Printed  6/13/2019Prepared by VHB
Page 34HydroCAD® 10.00-22  s/n 01038  © 2018 HydroCAD Software Solutions LLC

Summary for Link DP-1: Church Street

Inflow Area = 3.163 ac, 92.95% Impervious,  Inflow Depth = 7.24"    for  100-Year event
Inflow = 23.52 cfs @ 12.08 hrs,  Volume= 1.909 af
Primary = 23.52 cfs @ 12.08 hrs,  Volume= 1.909 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-1: Church Street

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=3.163 ac
23.52 cfs

23.52 cfs
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Summary for Link DP-2: RR ROW

Inflow Area = 1.819 ac, 55.44% Impervious,  Inflow Depth = 6.29"    for  100-Year event
Inflow = 12.69 cfs @ 12.08 hrs,  Volume= 0.954 af
Primary = 12.69 cfs @ 12.08 hrs,  Volume= 0.954 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-2: RR ROW

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.819 ac
12.69 cfs

12.69 cfs
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Summary for Link DP-3: 355 Church Street

Inflow Area = 0.293 ac, 30.65% Impervious,  Inflow Depth = 5.82"    for  100-Year event
Inflow = 1.92 cfs @ 12.09 hrs,  Volume= 0.142 af
Primary = 1.92 cfs @ 12.09 hrs,  Volume= 0.142 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-3: 355 Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.293 ac
1.92 cfs

1.92 cfs
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HydroCAD Analysis: Proposed 
Conditions 

 

 



PR-1

Parking Lot and

 Platform

PR-2

Parking Lot and

 Platform to SWALE

PR-3

South Platform and

 Egress Walk to Swale

PR-4

Area to 355 Church

PR-5

Grass to NE CB to

 Church Street

PR-6

Church Street Pocket

 Park

PR-7

Catch Basin at Entry

1P

Retain It Storage

DP-1

Church Street

DP-2

RR ROW

DP-3

355 Church Street

Routing Diagram for PR NBNE Station
Prepared by VHB,  Printed 6/13/2019
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Subcat Reach Pond Link
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PR NBNE Station
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.179 79 50-75% Grass cover, Fair, HSG C  (PR-1, PR-2, PR-3, PR-4, PR-5, PR-6, PR-7)

0.057 98 Assumed Hardscape For Pocket Park  (PR-6)

0.054 84 Ballast  (PR-3, PR-4)

3.893 98 Paved parking, HSG C  (PR-1, PR-2, PR-3, PR-4, PR-5, PR-6, PR-7)

0.012 84 Riprap  (PR-2)

0.080 98 Roofs, HSG C  (PR-2, PR-3)

5.275 94 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

5.152 HSG C PR-1, PR-2, PR-3, PR-4, PR-5, PR-6, PR-7

0.000 HSG D

0.123 Other PR-2, PR-3, PR-4, PR-6

5.275 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 1.179 0.000 0.000 1.179 50-75% Grass cover, Fair

0.000 0.000 0.000 0.000 0.057 0.057 Assumed Hardscape For Pocket 

Park

0.000 0.000 0.000 0.000 0.054 0.054 Ballast

0.000 0.000 3.893 0.000 0.000 3.893 Paved parking

0.000 0.000 0.000 0.000 0.012 0.012 Riprap

0.000 0.000 0.080 0.000 0.000 0.080 Roofs

0.000 0.000 5.152 0.000 0.123 5.275 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 1P 80.20 79.50 150.0 0.0047 0.013 18.0 0.0 0.0
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2-Year Storm Event – Proposed 
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=119,436 sf   88.70% Impervious   Runoff Depth=2.93"Subcatchment PR-1: Parking Lot and 
   Tc=6.0 min   CN=96   Runoff=8.73 cfs  0.669 af

Runoff Area=50,248 sf   88.99% Impervious   Runoff Depth=2.93"Subcatchment PR-2: Parking Lot and 
   Tc=6.0 min   CN=96   Runoff=3.67 cfs  0.281 af

Runoff Area=10,383 sf   71.89% Impervious   Runoff Depth=2.62"Subcatchment PR-3: South Platform and 
   Tc=6.0 min   CN=93   Runoff=0.71 cfs  0.052 af

Runoff Area=10,625 sf   4.08% Impervious   Runoff Depth=1.54"Subcatchment PR-4: Area to 355 Church
   Tc=6.0 min   CN=80   Runoff=0.44 cfs  0.031 af

Runoff Area=2,030 sf   21.92% Impervious   Runoff Depth=1.76"Subcatchment PR-5: Grass to NE CB to 
   Tc=6.0 min   CN=83   Runoff=0.10 cfs  0.007 af

Runoff Area=27,238 sf   38.01% Impervious   Runoff Depth=1.99"Subcatchment PR-6: Church Street Pocket 
   Tc=6.0 min   CN=86   Runoff=1.46 cfs  0.104 af

Runoff Area=9,840 sf   63.10% Impervious   Runoff Depth=2.43"Subcatchment PR-7: Catch Basin at Entry
   Tc=6.0 min   CN=91   Runoff=0.63 cfs  0.046 af

Peak Elev=81.73'  Storage=4,338 cf   Inflow=8.73 cfs  0.669 afPond 1P: Retain It Storage
18.0"  Round Culvert  n=0.013  L=150.0'  S=0.0047 '/'   Outflow=6.35 cfs  0.656 af

   Inflow=8.17 cfs  0.812 afLink DP-1: Church Street
   Primary=8.17 cfs  0.812 af

   Inflow=4.38 cfs  0.333 afLink DP-2: RR ROW
   Primary=4.38 cfs  0.333 af

   Inflow=0.44 cfs  0.031 afLink DP-3: 355 Church Street
   Primary=0.44 cfs  0.031 af

Total Runoff Area = 5.275 ac   Runoff Volume = 1.190 af   Average Runoff Depth = 2.71"
23.60% Pervious = 1.245 ac     76.40% Impervious = 4.030 ac
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Summary for Subcatchment PR-1: Parking Lot and Platform

Runoff = 8.73 cfs @ 12.08 hrs,  Volume= 0.669 af,  Depth= 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

105,943 98 Paved parking, HSG C
13,493 79 50-75% Grass cover, Fair, HSG C

119,436 96 Weighted Average
13,493 11.30% Pervious Area

105,943 88.70% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-1: Parking Lot and Platform

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=119,436 sf

Runoff Volume=0.669 af

Runoff Depth=2.93"

Tc=6.0 min

CN=96

8.73 cfs
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Summary for Subcatchment PR-2: Parking Lot and Platform to SWALE

Runoff = 3.67 cfs @ 12.08 hrs,  Volume= 0.281 af,  Depth= 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

41,666 98 Paved parking, HSG C
3,051 98 Roofs, HSG C
5,010 79 50-75% Grass cover, Fair, HSG C

* 521 84 Riprap

50,248 96 Weighted Average
5,531 11.01% Pervious Area

44,717 88.99% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-2: Parking Lot and Platform to SWALE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=50,248 sf

Runoff Volume=0.281 af

Runoff Depth=2.93"

Tc=6.0 min

CN=96

3.67 cfs
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Summary for Subcatchment PR-3: South Platform and Egress Walk to Swale

Runoff = 0.71 cfs @ 12.09 hrs,  Volume= 0.052 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

7,021 98 Paved parking, HSG C
443 98 Roofs, HSG C

* 1,170 84 Ballast
1,749 79 50-75% Grass cover, Fair, HSG C

10,383 93 Weighted Average
2,919 28.11% Pervious Area
7,464 71.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-3: South Platform and Egress Walk to Swale

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=10,383 sf

Runoff Volume=0.052 af

Runoff Depth=2.62"

Tc=6.0 min

CN=93

0.71 cfs
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Summary for Subcatchment PR-4: Area to 355 Church

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

9,011 79 50-75% Grass cover, Fair, HSG C
* 1,180 84 Ballast

434 98 Paved parking, HSG C

10,625 80 Weighted Average
10,191 95.92% Pervious Area

434 4.08% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-4: Area to 355 Church

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=10,625 sf

Runoff Volume=0.031 af

Runoff Depth=1.54"

Tc=6.0 min

CN=80

0.44 cfs
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Summary for Subcatchment PR-5: Grass to NE CB to Church Street

Runoff = 0.10 cfs @ 12.09 hrs,  Volume= 0.007 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

1,585 79 50-75% Grass cover, Fair, HSG C
445 98 Paved parking, HSG C

2,030 83 Weighted Average
1,585 78.08% Pervious Area

445 21.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-5: Grass to NE CB to Church Street

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=2,030 sf

Runoff Volume=0.007 af

Runoff Depth=1.76"

Tc=6.0 min

CN=83

0.10 cfs
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Summary for Subcatchment PR-6: Church Street Pocket Park

Runoff = 1.46 cfs @ 12.09 hrs,  Volume= 0.104 af,  Depth= 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

7,854 98 Paved parking, HSG C
16,884 79 50-75% Grass cover, Fair, HSG C

* 2,500 98 Assumed Hardscape For Pocket Park

27,238 86 Weighted Average
16,884 61.99% Pervious Area
10,354 38.01% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-6: Church Street Pocket Park

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=27,238 sf

Runoff Volume=0.104 af

Runoff Depth=1.99"

Tc=6.0 min

CN=86

1.46 cfs
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Summary for Subcatchment PR-7: Catch Basin at Entry

Runoff = 0.63 cfs @ 12.09 hrs,  Volume= 0.046 af,  Depth= 2.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.38"

Area (sf) CN Description

3,631 79 50-75% Grass cover, Fair, HSG C
6,209 98 Paved parking, HSG C

9,840 91 Weighted Average
3,631 36.90% Pervious Area
6,209 63.10% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-7: Catch Basin at Entry

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.38"

Runoff Area=9,840 sf

Runoff Volume=0.046 af

Runoff Depth=2.43"

Tc=6.0 min

CN=91

0.63 cfs
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Summary for Pond 1P: Retain It Storage

Inflow Area = 2.742 ac, 88.70% Impervious,  Inflow Depth = 2.93"    for  2-Year event
Inflow = 8.73 cfs @ 12.08 hrs,  Volume= 0.669 af
Outflow = 6.35 cfs @ 12.16 hrs,  Volume= 0.656 af,  Atten= 27%,  Lag= 4.4 min
Primary = 6.35 cfs @ 12.16 hrs,  Volume= 0.656 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 81.73' @ 12.16 hrs   Surf.Area= 3,264 sf   Storage= 4,338 cf
Flood Elev= 85.40'   Surf.Area= 8,174 sf   Storage= 9,167 cf

Plug-Flow detention time= 42.8 min calculated for 0.656 af (98% of inflow)
Center-of-Mass det. time= 30.5 min ( 803.0 - 772.5 )

Volume Invert Avail.Storage Storage Description

#1 85.00' 400 cf CB LEFT (Irregular) Listed below (Recalc)
#2 85.00' 415 cf CB CENTER (Irregular) Listed below (Recalc)
#3 85.00' 464 cf CB RIGHT (Irregular) Listed below (Recalc)
#4A 80.20' 0 cf 24.00'W x 136.00'L x 3.67'H Field A

11,968 cf Overall - 11,968 cf Embedded = 0 cf  x 0.0% Voids
#5A 80.20' 8,512 cf retain_it retain_it  3.0'  x 51  Inside #4

Inside= 84.0"W x 36.0"H => 21.33 sf x 8.00'L = 170.6 cf
Outside= 96.0"W x 44.0"H => 29.33 sf x 8.00'L = 234.7 cf
3 Rows adjusted for 188.8 cf perimeter wall

9,791 cf Total Available Storage

     Storage Group A created with Chamber Wizard

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

85.00 0 0.0 0 0 0
85.50 2,400 196.8 400 400 3,082

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

85.00 0 0.0 0 0 0
85.50 2,491 201.9 415 415 3,244

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

85.00 0 0.0 0 0 0
85.50 2,781 212.1 464 464 3,580

Device Routing     Invert Outlet Devices

#1 Primary 80.20' 18.0"  Round RCP_Round  18"   
L= 150.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 80.20' / 79.50'   S= 0.0047 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=6.35 cfs @ 12.16 hrs  HW=81.73'  TW=80.40'   (Fixed TW Elev= 80.40')
1=RCP_Round  18"  (Barrel Controls 6.35 cfs @ 4.38 fps)
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Pond 1P: Retain It Storage - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.0' (retain-it®)

Inside= 84.0"W x 36.0"H => 21.33 sf x 8.00'L = 170.6 cf

Outside= 96.0"W x 44.0"H => 29.33 sf x 8.00'L = 234.7 cf

3 Rows adjusted for 188.8 cf perimeter wall

17 Chambers/Row x 8.00' Long = 136.00' Row Length

3 Rows x 96.0" Wide = 24.00' Base Width

44.0" Chamber Height = 3.67' Field Height

4.7 cf Sidewall x 17 x 2 + 4.7 cf Endwall x 3 x 2 = 188.8 cf Perimeter Wall

51 Chambers x 170.6 cf - 188.8 cf Perimeter wall = 8,512.3 cf Chamber Storage

51 Chambers x 234.7 cf = 11,968.0 cf Displacement

Chamber Storage = 8,512.3 cf = 0.195 af

Overall Storage Efficiency = 71.1%

Overall System Size = 136.00' x 24.00' x 3.67'

51 Chambers

443.3 cy Field
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Pond 1P: Retain It Storage

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.742 ac

Peak Elev=81.73'

Storage=4,338 cf

18.0"

Round Culvert

n=0.013

L=150.0'

S=0.0047 '/'

8.73 cfs

6.35 cfs
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Summary for Link DP-1: Church Street

Inflow Area = 3.640 ac, 77.55% Impervious,  Inflow Depth = 2.68"    for  2-Year event
Inflow = 8.17 cfs @ 12.13 hrs,  Volume= 0.812 af
Primary = 8.17 cfs @ 12.13 hrs,  Volume= 0.812 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Fixed water surface Elevation= 79.80'

Link DP-1: Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.640 ac
8.17 cfs

8.17 cfs
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Summary for Link DP-2: RR ROW

Inflow Area = 1.392 ac, 86.06% Impervious,  Inflow Depth = 2.87"    for  2-Year event
Inflow = 4.38 cfs @ 12.08 hrs,  Volume= 0.333 af
Primary = 4.38 cfs @ 12.08 hrs,  Volume= 0.333 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Fixed water surface Elevation= 85.70'

Link DP-2: RR ROW

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.392 ac
4.38 cfs

4.38 cfs
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Summary for Link DP-3: 355 Church Street

Inflow Area = 0.244 ac, 4.08% Impervious,  Inflow Depth = 1.54"    for  2-Year event
Inflow = 0.44 cfs @ 12.09 hrs,  Volume= 0.031 af
Primary = 0.44 cfs @ 12.09 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-3: 355 Church Street

Inflow
Primary

Hydrograph
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Inflow Area=0.244 ac
0.44 cfs

0.44 cfs
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=119,436 sf   88.70% Impervious   Runoff Depth=4.54"Subcatchment PR-1: Parking Lot and 
   Tc=6.0 min   CN=96   Runoff=13.22 cfs  1.038 af

Runoff Area=50,248 sf   88.99% Impervious   Runoff Depth=4.54"Subcatchment PR-2: Parking Lot and 
   Tc=6.0 min   CN=96   Runoff=5.56 cfs  0.437 af

Runoff Area=10,383 sf   71.89% Impervious   Runoff Depth=4.21"Subcatchment PR-3: South Platform and 
   Tc=6.0 min   CN=93   Runoff=1.11 cfs  0.084 af

Runoff Area=10,625 sf   4.08% Impervious   Runoff Depth=2.90"Subcatchment PR-4: Area to 355 Church
   Tc=6.0 min   CN=80   Runoff=0.83 cfs  0.059 af

Runoff Area=2,030 sf   21.92% Impervious   Runoff Depth=3.18"Subcatchment PR-5: Grass to NE CB to 
   Tc=6.0 min   CN=83   Runoff=0.17 cfs  0.012 af

Runoff Area=27,238 sf   38.01% Impervious   Runoff Depth=3.48"Subcatchment PR-6: Church Street Pocket 
   Tc=6.0 min   CN=86   Runoff=2.51 cfs  0.181 af

Runoff Area=9,840 sf   63.10% Impervious   Runoff Depth=3.99"Subcatchment PR-7: Catch Basin at Entry
   Tc=6.0 min   CN=91   Runoff=1.01 cfs  0.075 af

Peak Elev=82.43'  Storage=6,324 cf   Inflow=13.22 cfs  1.038 afPond 1P: Retain It Storage
18.0"  Round Culvert  n=0.013  L=150.0'  S=0.0047 '/'   Outflow=8.23 cfs  1.025 af

   Inflow=11.43 cfs  1.294 afLink DP-1: Church Street
   Primary=11.43 cfs  1.294 af

   Inflow=6.67 cfs  0.520 afLink DP-2: RR ROW
   Primary=6.67 cfs  0.520 af

   Inflow=0.83 cfs  0.059 afLink DP-3: 355 Church Street
   Primary=0.83 cfs  0.059 af

Total Runoff Area = 5.275 ac   Runoff Volume = 1.886 af   Average Runoff Depth = 4.29"
23.60% Pervious = 1.245 ac     76.40% Impervious = 4.030 ac
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Summary for Subcatchment PR-1: Parking Lot and Platform

Runoff = 13.22 cfs @ 12.08 hrs,  Volume= 1.038 af,  Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

105,943 98 Paved parking, HSG C
13,493 79 50-75% Grass cover, Fair, HSG C

119,436 96 Weighted Average
13,493 11.30% Pervious Area

105,943 88.70% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-1: Parking Lot and Platform

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=119,436 sf

Runoff Volume=1.038 af

Runoff Depth=4.54"

Tc=6.0 min

CN=96

13.22 cfs
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Summary for Subcatchment PR-2: Parking Lot and Platform to SWALE

Runoff = 5.56 cfs @ 12.08 hrs,  Volume= 0.437 af,  Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

41,666 98 Paved parking, HSG C
3,051 98 Roofs, HSG C
5,010 79 50-75% Grass cover, Fair, HSG C

* 521 84 Riprap

50,248 96 Weighted Average
5,531 11.01% Pervious Area

44,717 88.99% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-2: Parking Lot and Platform to SWALE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=50,248 sf

Runoff Volume=0.437 af

Runoff Depth=4.54"

Tc=6.0 min

CN=96

5.56 cfs
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Summary for Subcatchment PR-3: South Platform and Egress Walk to Swale

Runoff = 1.11 cfs @ 12.08 hrs,  Volume= 0.084 af,  Depth= 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

7,021 98 Paved parking, HSG C
443 98 Roofs, HSG C

* 1,170 84 Ballast
1,749 79 50-75% Grass cover, Fair, HSG C

10,383 93 Weighted Average
2,919 28.11% Pervious Area
7,464 71.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-3: South Platform and Egress Walk to Swale

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=10,383 sf

Runoff Volume=0.084 af

Runoff Depth=4.21"

Tc=6.0 min

CN=93

1.11 cfs
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Summary for Subcatchment PR-4: Area to 355 Church

Runoff = 0.83 cfs @ 12.09 hrs,  Volume= 0.059 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

9,011 79 50-75% Grass cover, Fair, HSG C
* 1,180 84 Ballast

434 98 Paved parking, HSG C

10,625 80 Weighted Average
10,191 95.92% Pervious Area

434 4.08% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-4: Area to 355 Church

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=10,625 sf

Runoff Volume=0.059 af

Runoff Depth=2.90"

Tc=6.0 min

CN=80

0.83 cfs
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Summary for Subcatchment PR-5: Grass to NE CB to Church Street

Runoff = 0.17 cfs @ 12.09 hrs,  Volume= 0.012 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

1,585 79 50-75% Grass cover, Fair, HSG C
445 98 Paved parking, HSG C

2,030 83 Weighted Average
1,585 78.08% Pervious Area

445 21.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-5: Grass to NE CB to Church Street

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=2,030 sf

Runoff Volume=0.012 af

Runoff Depth=3.18"

Tc=6.0 min

CN=83

0.17 cfs
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Summary for Subcatchment PR-6: Church Street Pocket Park

Runoff = 2.51 cfs @ 12.09 hrs,  Volume= 0.181 af,  Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

7,854 98 Paved parking, HSG C
16,884 79 50-75% Grass cover, Fair, HSG C

* 2,500 98 Assumed Hardscape For Pocket Park

27,238 86 Weighted Average
16,884 61.99% Pervious Area
10,354 38.01% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-6: Church Street Pocket Park

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=27,238 sf

Runoff Volume=0.181 af

Runoff Depth=3.48"

Tc=6.0 min

CN=86

2.51 cfs
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Summary for Subcatchment PR-7: Catch Basin at Entry

Runoff = 1.01 cfs @ 12.08 hrs,  Volume= 0.075 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.01"

Area (sf) CN Description

3,631 79 50-75% Grass cover, Fair, HSG C
6,209 98 Paved parking, HSG C

9,840 91 Weighted Average
3,631 36.90% Pervious Area
6,209 63.10% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-7: Catch Basin at Entry

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.01"

Runoff Area=9,840 sf

Runoff Volume=0.075 af

Runoff Depth=3.99"

Tc=6.0 min

CN=91

1.01 cfs
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Summary for Pond 1P: Retain It Storage

Inflow Area = 2.742 ac, 88.70% Impervious,  Inflow Depth = 4.54"    for  10-Year event
Inflow = 13.22 cfs @ 12.08 hrs,  Volume= 1.038 af
Outflow = 8.23 cfs @ 12.18 hrs,  Volume= 1.025 af,  Atten= 38%,  Lag= 5.8 min
Primary = 8.23 cfs @ 12.18 hrs,  Volume= 1.025 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 82.43' @ 12.18 hrs   Surf.Area= 3,264 sf   Storage= 6,324 cf
Flood Elev= 85.40'   Surf.Area= 8,174 sf   Storage= 9,167 cf

Plug-Flow detention time= 34.4 min calculated for 1.025 af (99% of inflow)
Center-of-Mass det. time= 26.3 min ( 788.6 - 762.3 )

Volume Invert Avail.Storage Storage Description

#1 85.00' 400 cf CB LEFT (Irregular) Listed below (Recalc)
#2 85.00' 415 cf CB CENTER (Irregular) Listed below (Recalc)
#3 85.00' 464 cf CB RIGHT (Irregular) Listed below (Recalc)
#4A 80.20' 0 cf 24.00'W x 136.00'L x 3.67'H Field A

11,968 cf Overall - 11,968 cf Embedded = 0 cf  x 0.0% Voids
#5A 80.20' 8,512 cf retain_it retain_it  3.0'  x 51  Inside #4

Inside= 84.0"W x 36.0"H => 21.33 sf x 8.00'L = 170.6 cf
Outside= 96.0"W x 44.0"H => 29.33 sf x 8.00'L = 234.7 cf
3 Rows adjusted for 188.8 cf perimeter wall

9,791 cf Total Available Storage

     Storage Group A created with Chamber Wizard

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

85.00 0 0.0 0 0 0
85.50 2,400 196.8 400 400 3,082

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

85.00 0 0.0 0 0 0
85.50 2,491 201.9 415 415 3,244

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

85.00 0 0.0 0 0 0
85.50 2,781 212.1 464 464 3,580

Device Routing     Invert Outlet Devices

#1 Primary 80.20' 18.0"  Round RCP_Round  18"   
L= 150.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 80.20' / 79.50'   S= 0.0047 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=8.23 cfs @ 12.18 hrs  HW=82.43'  TW=80.40'   (Fixed TW Elev= 80.40')
1=RCP_Round  18"  (Barrel Controls 8.23 cfs @ 4.66 fps)
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Pond 1P: Retain It Storage - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.0' (retain-it®)

Inside= 84.0"W x 36.0"H => 21.33 sf x 8.00'L = 170.6 cf

Outside= 96.0"W x 44.0"H => 29.33 sf x 8.00'L = 234.7 cf

3 Rows adjusted for 188.8 cf perimeter wall

17 Chambers/Row x 8.00' Long = 136.00' Row Length

3 Rows x 96.0" Wide = 24.00' Base Width

44.0" Chamber Height = 3.67' Field Height

4.7 cf Sidewall x 17 x 2 + 4.7 cf Endwall x 3 x 2 = 188.8 cf Perimeter Wall

51 Chambers x 170.6 cf - 188.8 cf Perimeter wall = 8,512.3 cf Chamber Storage

51 Chambers x 234.7 cf = 11,968.0 cf Displacement

Chamber Storage = 8,512.3 cf = 0.195 af

Overall Storage Efficiency = 71.1%

Overall System Size = 136.00' x 24.00' x 3.67'

51 Chambers

443.3 cy Field
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Pond 1P: Retain It Storage

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.742 ac

Peak Elev=82.43'

Storage=6,324 cf

18.0"

Round Culvert

n=0.013

L=150.0'

S=0.0047 '/'

13.22 cfs

8.23 cfs
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Summary for Link DP-1: Church Street

Inflow Area = 3.640 ac, 77.55% Impervious,  Inflow Depth = 4.26"    for  10-Year event
Inflow = 11.43 cfs @ 12.09 hrs,  Volume= 1.294 af
Primary = 11.43 cfs @ 12.09 hrs,  Volume= 1.294 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Fixed water surface Elevation= 79.80'

Link DP-1: Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.640 ac
11.43 cfs

11.43 cfs
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Summary for Link DP-2: RR ROW

Inflow Area = 1.392 ac, 86.06% Impervious,  Inflow Depth = 4.49"    for  10-Year event
Inflow = 6.67 cfs @ 12.08 hrs,  Volume= 0.520 af
Primary = 6.67 cfs @ 12.08 hrs,  Volume= 0.520 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Fixed water surface Elevation= 85.70'

Link DP-2: RR ROW

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.392 ac
6.67 cfs

6.67 cfs
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Summary for Link DP-3: 355 Church Street

Inflow Area = 0.244 ac, 4.08% Impervious,  Inflow Depth = 2.90"    for  10-Year event
Inflow = 0.83 cfs @ 12.09 hrs,  Volume= 0.059 af
Primary = 0.83 cfs @ 12.09 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-3: 355 Church Street

Inflow
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Hydrograph
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Inflow Area=0.244 ac
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=119,436 sf   88.70% Impervious   Runoff Depth=5.56"Subcatchment PR-1: Parking Lot and 
   Tc=6.0 min   CN=96   Runoff=16.01 cfs  1.270 af

Runoff Area=50,248 sf   88.99% Impervious   Runoff Depth=5.56"Subcatchment PR-2: Parking Lot and 
   Tc=6.0 min   CN=96   Runoff=6.74 cfs  0.534 af

Runoff Area=10,383 sf   71.89% Impervious   Runoff Depth=5.21"Subcatchment PR-3: South Platform and 
   Tc=6.0 min   CN=93   Runoff=1.35 cfs  0.104 af

Runoff Area=10,625 sf   4.08% Impervious   Runoff Depth=3.81"Subcatchment PR-4: Area to 355 Church
   Tc=6.0 min   CN=80   Runoff=1.08 cfs  0.077 af

Runoff Area=2,030 sf   21.92% Impervious   Runoff Depth=4.12"Subcatchment PR-5: Grass to NE CB to 
   Tc=6.0 min   CN=83   Runoff=0.22 cfs  0.016 af

Runoff Area=27,238 sf   38.01% Impervious   Runoff Depth=4.44"Subcatchment PR-6: Church Street Pocket 
   Tc=6.0 min   CN=86   Runoff=3.18 cfs  0.231 af

Runoff Area=9,840 sf   63.10% Impervious   Runoff Depth=4.99"Subcatchment PR-7: Catch Basin at Entry
   Tc=6.0 min   CN=91   Runoff=1.25 cfs  0.094 af

Peak Elev=82.93'  Storage=7,733 cf   Inflow=16.01 cfs  1.270 afPond 1P: Retain It Storage
18.0"  Round Culvert  n=0.013  L=150.0'  S=0.0047 '/'   Outflow=9.55 cfs  1.257 af

   Inflow=13.26 cfs  1.598 afLink DP-1: Church Street
   Primary=13.26 cfs  1.598 af

   Inflow=8.09 cfs  0.638 afLink DP-2: RR ROW
   Primary=8.09 cfs  0.638 af

   Inflow=1.08 cfs  0.077 afLink DP-3: 355 Church Street
   Primary=1.08 cfs  0.077 af

Total Runoff Area = 5.275 ac   Runoff Volume = 2.326 af   Average Runoff Depth = 5.29"
23.60% Pervious = 1.245 ac     76.40% Impervious = 4.030 ac
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Summary for Subcatchment PR-1: Parking Lot and Platform

Runoff = 16.01 cfs @ 12.08 hrs,  Volume= 1.270 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

105,943 98 Paved parking, HSG C
13,493 79 50-75% Grass cover, Fair, HSG C

119,436 96 Weighted Average
13,493 11.30% Pervious Area

105,943 88.70% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-1: Parking Lot and Platform

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=119,436 sf

Runoff Volume=1.270 af

Runoff Depth=5.56"

Tc=6.0 min

CN=96

16.01 cfs
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Summary for Subcatchment PR-2: Parking Lot and Platform to SWALE

Runoff = 6.74 cfs @ 12.08 hrs,  Volume= 0.534 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

41,666 98 Paved parking, HSG C
3,051 98 Roofs, HSG C
5,010 79 50-75% Grass cover, Fair, HSG C

* 521 84 Riprap

50,248 96 Weighted Average
5,531 11.01% Pervious Area

44,717 88.99% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-2: Parking Lot and Platform to SWALE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=50,248 sf

Runoff Volume=0.534 af

Runoff Depth=5.56"

Tc=6.0 min

CN=96

6.74 cfs
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Summary for Subcatchment PR-3: South Platform and Egress Walk to Swale

Runoff = 1.35 cfs @ 12.08 hrs,  Volume= 0.104 af,  Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

7,021 98 Paved parking, HSG C
443 98 Roofs, HSG C

* 1,170 84 Ballast
1,749 79 50-75% Grass cover, Fair, HSG C

10,383 93 Weighted Average
2,919 28.11% Pervious Area
7,464 71.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-3: South Platform and Egress Walk to Swale

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=10,383 sf

Runoff Volume=0.104 af

Runoff Depth=5.21"

Tc=6.0 min

CN=93

1.35 cfs
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Summary for Subcatchment PR-4: Area to 355 Church

Runoff = 1.08 cfs @ 12.09 hrs,  Volume= 0.077 af,  Depth= 3.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

9,011 79 50-75% Grass cover, Fair, HSG C
* 1,180 84 Ballast

434 98 Paved parking, HSG C

10,625 80 Weighted Average
10,191 95.92% Pervious Area

434 4.08% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-4: Area to 355 Church

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=10,625 sf

Runoff Volume=0.077 af

Runoff Depth=3.81"

Tc=6.0 min

CN=80

1.08 cfs
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Summary for Subcatchment PR-5: Grass to NE CB to Church Street

Runoff = 0.22 cfs @ 12.09 hrs,  Volume= 0.016 af,  Depth= 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

1,585 79 50-75% Grass cover, Fair, HSG C
445 98 Paved parking, HSG C

2,030 83 Weighted Average
1,585 78.08% Pervious Area

445 21.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-5: Grass to NE CB to Church Street

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=2,030 sf

Runoff Volume=0.016 af

Runoff Depth=4.12"

Tc=6.0 min

CN=83

0.22 cfs
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Summary for Subcatchment PR-6: Church Street Pocket Park

Runoff = 3.18 cfs @ 12.09 hrs,  Volume= 0.231 af,  Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

7,854 98 Paved parking, HSG C
16,884 79 50-75% Grass cover, Fair, HSG C

* 2,500 98 Assumed Hardscape For Pocket Park

27,238 86 Weighted Average
16,884 61.99% Pervious Area
10,354 38.01% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-6: Church Street Pocket Park

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=27,238 sf

Runoff Volume=0.231 af

Runoff Depth=4.44"

Tc=6.0 min

CN=86

3.18 cfs
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Summary for Subcatchment PR-7: Catch Basin at Entry

Runoff = 1.25 cfs @ 12.08 hrs,  Volume= 0.094 af,  Depth= 4.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.03"

Area (sf) CN Description

3,631 79 50-75% Grass cover, Fair, HSG C
6,209 98 Paved parking, HSG C

9,840 91 Weighted Average
3,631 36.90% Pervious Area
6,209 63.10% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-7: Catch Basin at Entry

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

25-Year Rainfall=6.03"

Runoff Area=9,840 sf

Runoff Volume=0.094 af

Runoff Depth=4.99"

Tc=6.0 min

CN=91

1.25 cfs
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Summary for Pond 1P: Retain It Storage

Inflow Area = 2.742 ac, 88.70% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 16.01 cfs @ 12.08 hrs,  Volume= 1.270 af
Outflow = 9.55 cfs @ 12.19 hrs,  Volume= 1.257 af,  Atten= 40%,  Lag= 6.2 min
Primary = 9.55 cfs @ 12.19 hrs,  Volume= 1.257 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 82.93' @ 12.19 hrs   Surf.Area= 3,264 sf   Storage= 7,733 cf
Flood Elev= 85.40'   Surf.Area= 8,174 sf   Storage= 9,167 cf

Plug-Flow detention time= 31.5 min calculated for 1.257 af (99% of inflow)
Center-of-Mass det. time= 24.6 min ( 782.7 - 758.1 )

Volume Invert Avail.Storage Storage Description

#1 85.00' 400 cf CB LEFT (Irregular) Listed below (Recalc)
#2 85.00' 415 cf CB CENTER (Irregular) Listed below (Recalc)
#3 85.00' 464 cf CB RIGHT (Irregular) Listed below (Recalc)
#4A 80.20' 0 cf 24.00'W x 136.00'L x 3.67'H Field A

11,968 cf Overall - 11,968 cf Embedded = 0 cf  x 0.0% Voids
#5A 80.20' 8,512 cf retain_it retain_it  3.0'  x 51  Inside #4

Inside= 84.0"W x 36.0"H => 21.33 sf x 8.00'L = 170.6 cf
Outside= 96.0"W x 44.0"H => 29.33 sf x 8.00'L = 234.7 cf
3 Rows adjusted for 188.8 cf perimeter wall

9,791 cf Total Available Storage

     Storage Group A created with Chamber Wizard

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

85.00 0 0.0 0 0 0
85.50 2,400 196.8 400 400 3,082

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

85.00 0 0.0 0 0 0
85.50 2,491 201.9 415 415 3,244

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

85.00 0 0.0 0 0 0
85.50 2,781 212.1 464 464 3,580

Device Routing     Invert Outlet Devices

#1 Primary 80.20' 18.0"  Round RCP_Round  18"   
L= 150.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 80.20' / 79.50'   S= 0.0047 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=9.55 cfs @ 12.19 hrs  HW=82.92'  TW=80.40'   (Fixed TW Elev= 80.40')
1=RCP_Round  18"  (Barrel Controls 9.55 cfs @ 5.40 fps)
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Pond 1P: Retain It Storage - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.0' (retain-it®)

Inside= 84.0"W x 36.0"H => 21.33 sf x 8.00'L = 170.6 cf

Outside= 96.0"W x 44.0"H => 29.33 sf x 8.00'L = 234.7 cf

3 Rows adjusted for 188.8 cf perimeter wall

17 Chambers/Row x 8.00' Long = 136.00' Row Length

3 Rows x 96.0" Wide = 24.00' Base Width

44.0" Chamber Height = 3.67' Field Height

4.7 cf Sidewall x 17 x 2 + 4.7 cf Endwall x 3 x 2 = 188.8 cf Perimeter Wall

51 Chambers x 170.6 cf - 188.8 cf Perimeter wall = 8,512.3 cf Chamber Storage

51 Chambers x 234.7 cf = 11,968.0 cf Displacement

Chamber Storage = 8,512.3 cf = 0.195 af

Overall Storage Efficiency = 71.1%

Overall System Size = 136.00' x 24.00' x 3.67'

51 Chambers

443.3 cy Field
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Pond 1P: Retain It Storage

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.742 ac

Peak Elev=82.93'

Storage=7,733 cf

18.0"

Round Culvert

n=0.013

L=150.0'

S=0.0047 '/'

16.01 cfs

9.55 cfs
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Summary for Link DP-1: Church Street

Inflow Area = 3.640 ac, 77.55% Impervious,  Inflow Depth = 5.27"    for  25-Year event
Inflow = 13.26 cfs @ 12.12 hrs,  Volume= 1.598 af
Primary = 13.26 cfs @ 12.12 hrs,  Volume= 1.598 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Fixed water surface Elevation= 79.80'

Link DP-1: Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.640 ac
13.26 cfs

13.26 cfs
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Summary for Link DP-2: RR ROW

Inflow Area = 1.392 ac, 86.06% Impervious,  Inflow Depth = 5.50"    for  25-Year event
Inflow = 8.09 cfs @ 12.08 hrs,  Volume= 0.638 af
Primary = 8.09 cfs @ 12.08 hrs,  Volume= 0.638 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Fixed water surface Elevation= 85.70'

Link DP-2: RR ROW

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.392 ac
8.09 cfs

8.09 cfs
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Summary for Link DP-3: 355 Church Street

Inflow Area = 0.244 ac, 4.08% Impervious,  Inflow Depth = 3.81"    for  25-Year event
Inflow = 1.08 cfs @ 12.09 hrs,  Volume= 0.077 af
Primary = 1.08 cfs @ 12.09 hrs,  Volume= 0.077 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-3: 355 Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.244 ac
1.08 cfs
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=119,436 sf   88.70% Impervious   Runoff Depth=7.12"Subcatchment PR-1: Parking Lot and 
   Tc=6.0 min   CN=96   Runoff=20.30 cfs  1.627 af

Runoff Area=50,248 sf   88.99% Impervious   Runoff Depth=7.12"Subcatchment PR-2: Parking Lot and 
   Tc=6.0 min   CN=96   Runoff=8.54 cfs  0.685 af

Runoff Area=10,383 sf   71.89% Impervious   Runoff Depth=6.77"Subcatchment PR-3: South Platform and 
   Tc=6.0 min   CN=93   Runoff=1.73 cfs  0.134 af

Runoff Area=10,625 sf   4.08% Impervious   Runoff Depth=5.25"Subcatchment PR-4: Area to 355 Church
   Tc=6.0 min   CN=80   Runoff=1.48 cfs  0.107 af

Runoff Area=2,030 sf   21.92% Impervious   Runoff Depth=5.60"Subcatchment PR-5: Grass to NE CB to 
   Tc=6.0 min   CN=83   Runoff=0.30 cfs  0.022 af

Runoff Area=27,238 sf   38.01% Impervious   Runoff Depth=5.94"Subcatchment PR-6: Church Street Pocket 
   Tc=6.0 min   CN=86   Runoff=4.19 cfs  0.310 af

Runoff Area=9,840 sf   63.10% Impervious   Runoff Depth=6.53"Subcatchment PR-7: Catch Basin at Entry
   Tc=6.0 min   CN=91   Runoff=1.61 cfs  0.123 af

Peak Elev=85.40'  Storage=9,144 cf   Inflow=20.30 cfs  1.627 afPond 1P: Retain It Storage
18.0"  Round Culvert  n=0.013  L=150.0'  S=0.0047 '/'   Outflow=14.43 cfs  1.614 af

   Inflow=20.46 cfs  2.068 afLink DP-1: Church Street
   Primary=20.46 cfs  2.068 af

   Inflow=10.27 cfs  0.819 afLink DP-2: RR ROW
   Primary=10.27 cfs  0.819 af

   Inflow=1.48 cfs  0.107 afLink DP-3: 355 Church Street
   Primary=1.48 cfs  0.107 af

Total Runoff Area = 5.275 ac   Runoff Volume = 3.007 af   Average Runoff Depth = 6.84"
23.60% Pervious = 1.245 ac     76.40% Impervious = 4.030 ac
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Summary for Subcatchment PR-1: Parking Lot and Platform

Runoff = 20.30 cfs @ 12.08 hrs,  Volume= 1.627 af,  Depth= 7.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

105,943 98 Paved parking, HSG C
13,493 79 50-75% Grass cover, Fair, HSG C

119,436 96 Weighted Average
13,493 11.30% Pervious Area

105,943 88.70% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-1: Parking Lot and Platform

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=119,436 sf

Runoff Volume=1.627 af

Runoff Depth=7.12"

Tc=6.0 min

CN=96

20.30 cfs
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Summary for Subcatchment PR-2: Parking Lot and Platform to SWALE

Runoff = 8.54 cfs @ 12.08 hrs,  Volume= 0.685 af,  Depth= 7.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

41,666 98 Paved parking, HSG C
3,051 98 Roofs, HSG C
5,010 79 50-75% Grass cover, Fair, HSG C

* 521 84 Riprap

50,248 96 Weighted Average
5,531 11.01% Pervious Area

44,717 88.99% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-2: Parking Lot and Platform to SWALE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=50,248 sf

Runoff Volume=0.685 af

Runoff Depth=7.12"

Tc=6.0 min

CN=96

8.54 cfs
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Summary for Subcatchment PR-3: South Platform and Egress Walk to Swale

Runoff = 1.73 cfs @ 12.08 hrs,  Volume= 0.134 af,  Depth= 6.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

7,021 98 Paved parking, HSG C
443 98 Roofs, HSG C

* 1,170 84 Ballast
1,749 79 50-75% Grass cover, Fair, HSG C

10,383 93 Weighted Average
2,919 28.11% Pervious Area
7,464 71.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-3: South Platform and Egress Walk to Swale

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=10,383 sf

Runoff Volume=0.134 af

Runoff Depth=6.77"

Tc=6.0 min

CN=93

1.73 cfs
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Summary for Subcatchment PR-4: Area to 355 Church

Runoff = 1.48 cfs @ 12.09 hrs,  Volume= 0.107 af,  Depth= 5.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

9,011 79 50-75% Grass cover, Fair, HSG C
* 1,180 84 Ballast

434 98 Paved parking, HSG C

10,625 80 Weighted Average
10,191 95.92% Pervious Area

434 4.08% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-4: Area to 355 Church

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=10,625 sf

Runoff Volume=0.107 af

Runoff Depth=5.25"

Tc=6.0 min

CN=80

1.48 cfs
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Summary for Subcatchment PR-5: Grass to NE CB to Church Street

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 0.022 af,  Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

1,585 79 50-75% Grass cover, Fair, HSG C
445 98 Paved parking, HSG C

2,030 83 Weighted Average
1,585 78.08% Pervious Area

445 21.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-5: Grass to NE CB to Church Street

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=2,030 sf

Runoff Volume=0.022 af

Runoff Depth=5.60"

Tc=6.0 min

CN=83

0.30 cfs
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Summary for Subcatchment PR-6: Church Street Pocket Park

Runoff = 4.19 cfs @ 12.08 hrs,  Volume= 0.310 af,  Depth= 5.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

7,854 98 Paved parking, HSG C
16,884 79 50-75% Grass cover, Fair, HSG C

* 2,500 98 Assumed Hardscape For Pocket Park

27,238 86 Weighted Average
16,884 61.99% Pervious Area
10,354 38.01% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-6: Church Street Pocket Park

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=27,238 sf

Runoff Volume=0.310 af

Runoff Depth=5.94"

Tc=6.0 min

CN=86

4.19 cfs
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Summary for Subcatchment PR-7: Catch Basin at Entry

Runoff = 1.61 cfs @ 12.08 hrs,  Volume= 0.123 af,  Depth= 6.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=7.60"

Area (sf) CN Description

3,631 79 50-75% Grass cover, Fair, HSG C
6,209 98 Paved parking, HSG C

9,840 91 Weighted Average
3,631 36.90% Pervious Area
6,209 63.10% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR-7: Catch Basin at Entry

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr

100-Year Rainfall=7.60"

Runoff Area=9,840 sf

Runoff Volume=0.123 af

Runoff Depth=6.53"

Tc=6.0 min

CN=91

1.61 cfs
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Summary for Pond 1P: Retain It Storage

Inflow Area = 2.742 ac, 88.70% Impervious,  Inflow Depth = 7.12"    for  100-Year event
Inflow = 20.30 cfs @ 12.08 hrs,  Volume= 1.627 af
Outflow = 14.43 cfs @ 12.16 hrs,  Volume= 1.614 af,  Atten= 29%,  Lag= 4.6 min
Primary = 14.43 cfs @ 12.16 hrs,  Volume= 1.614 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 85.40' @ 12.16 hrs   Surf.Area= 8,061 sf   Storage= 9,144 cf
Flood Elev= 85.40'   Surf.Area= 8,174 sf   Storage= 9,167 cf

Plug-Flow detention time= 28.0 min calculated for 1.614 af (99% of inflow)
Center-of-Mass det. time= 22.5 min ( 775.8 - 753.3 )

Volume Invert Avail.Storage Storage Description

#1 85.00' 400 cf CB LEFT (Irregular) Listed below (Recalc)
#2 85.00' 415 cf CB CENTER (Irregular) Listed below (Recalc)
#3 85.00' 464 cf CB RIGHT (Irregular) Listed below (Recalc)
#4A 80.20' 0 cf 24.00'W x 136.00'L x 3.67'H Field A

11,968 cf Overall - 11,968 cf Embedded = 0 cf  x 0.0% Voids
#5A 80.20' 8,512 cf retain_it retain_it  3.0'  x 51  Inside #4

Inside= 84.0"W x 36.0"H => 21.33 sf x 8.00'L = 170.6 cf
Outside= 96.0"W x 44.0"H => 29.33 sf x 8.00'L = 234.7 cf
3 Rows adjusted for 188.8 cf perimeter wall

9,791 cf Total Available Storage

     Storage Group A created with Chamber Wizard

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

85.00 0 0.0 0 0 0
85.50 2,400 196.8 400 400 3,082

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

85.00 0 0.0 0 0 0
85.50 2,491 201.9 415 415 3,244

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

85.00 0 0.0 0 0 0
85.50 2,781 212.1 464 464 3,580

Device Routing     Invert Outlet Devices

#1 Primary 80.20' 18.0"  Round RCP_Round  18"   
L= 150.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 80.20' / 79.50'   S= 0.0047 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=14.43 cfs @ 12.16 hrs  HW=85.40'  TW=80.40'   (Fixed TW Elev= 80.40')
1=RCP_Round  18"  (Barrel Controls 14.43 cfs @ 8.17 fps)
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Pond 1P: Retain It Storage - Chamber Wizard Field A

Chamber Model = retain_it retain_it  3.0' (retain-it®)

Inside= 84.0"W x 36.0"H => 21.33 sf x 8.00'L = 170.6 cf

Outside= 96.0"W x 44.0"H => 29.33 sf x 8.00'L = 234.7 cf

3 Rows adjusted for 188.8 cf perimeter wall

17 Chambers/Row x 8.00' Long = 136.00' Row Length

3 Rows x 96.0" Wide = 24.00' Base Width

44.0" Chamber Height = 3.67' Field Height

4.7 cf Sidewall x 17 x 2 + 4.7 cf Endwall x 3 x 2 = 188.8 cf Perimeter Wall

51 Chambers x 170.6 cf - 188.8 cf Perimeter wall = 8,512.3 cf Chamber Storage

51 Chambers x 234.7 cf = 11,968.0 cf Displacement

Chamber Storage = 8,512.3 cf = 0.195 af

Overall Storage Efficiency = 71.1%

Overall System Size = 136.00' x 24.00' x 3.67'

51 Chambers

443.3 cy Field
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Pond 1P: Retain It Storage

Inflow
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Hydrograph
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Summary for Link DP-1: Church Street

Inflow Area = 3.640 ac, 77.55% Impervious,  Inflow Depth = 6.82"    for  100-Year event
Inflow = 20.46 cfs @ 12.11 hrs,  Volume= 2.068 af
Primary = 20.46 cfs @ 12.11 hrs,  Volume= 2.068 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Fixed water surface Elevation= 79.80'

Link DP-1: Church Street

Inflow
Primary

Hydrograph
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Summary for Link DP-2: RR ROW

Inflow Area = 1.392 ac, 86.06% Impervious,  Inflow Depth = 7.06"    for  100-Year event
Inflow = 10.27 cfs @ 12.08 hrs,  Volume= 0.819 af
Primary = 10.27 cfs @ 12.08 hrs,  Volume= 0.819 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Fixed water surface Elevation= 85.70'

Link DP-2: RR ROW

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link DP-3: 355 Church Street

Inflow Area = 0.244 ac, 4.08% Impervious,  Inflow Depth = 5.25"    for  100-Year event
Inflow = 1.48 cfs @ 12.09 hrs,  Volume= 0.107 af
Primary = 1.48 cfs @ 12.09 hrs,  Volume= 0.107 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP-3: 355 Church Street

Inflow
Primary

Hydrograph

Time  (hours)
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The soil surveys that comprise your AOI were mapped at 
1:20,000.

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

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

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

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

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

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

Soil Survey Area: Bristol County, Massachusetts, Southern Part
Survey Area Data: Version 12, Sep 7, 2018

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

Date(s) aerial images were photographed: Dec 31, 2009—Jul 3, 
2017

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

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

39A Scarboro mucky fine sandy 
loam, 0 to 3 percent slopes

7.7 1.8%

51A Swansea muck, 0 to 1 percent 
slopes

0.6 0.1%

70A Ridgebury fine sandy loam, 0 
to 3 percent slopes

13.3 3.1%

71A Ridgebury fine sandy loam, 0 
to 3 percent slopes, 
extremely stony

2.8 0.7%

73A Whitman fine sandy loam, 0 to 
3 percent slopes, extremely 
stony

7.0 1.6%

305B Paxton fine sandy loam, 3 to 8 
percent slopes

33.7 7.9%

305C Paxton fine sandy loam, 8 to 
15 percent slopes

0.6 0.1%

306B Paxton fine sandy loam, 0 to 8 
percent slopes, very stony

27.5 6.5%

310B Woodbridge fine sandy loam, 3 
to 8 percent slopes

0.1 0.0%

602 Urban land 289.9 68.0%

651 Udorthents, smoothed 10.0 2.3%

656 Udorthents - Urban land 
complex

33.1 7.8%

Totals for Area of Interest 426.4 100.0%

Soil Map—Bristol County, Massachusetts, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/2/2019
Page 3 of 3
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355 and 387 Church Street
New Bedford, Massachusetts
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Source: 
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TEST BORING/MONITORING WELL LOG

Page 1 of 1

2.5

14

BOTTOM OF WELL DEPTH (ft.): Not Applicable

Not Applicable

RISER LENGTH (ft.): Not Applicable

Not Applicable

Asphalt

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA N/A

NA

NA

4

17 BENTONITE

17 N/A

19

11

18

18

17

9

11

11 SAND

9 N/A

8 SCREEN

4 N/A

7

9

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

CLIENT: MassDOT
LOCATION ID: B-1   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

DRILLING DATE: 11/20/18 (pre clearing) and 11/26/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

WELL CONSTRUCTION (ft.)

0-2 NA NA 0.0
Fine sand, little silt, little sub-rounded gravel, medium density, medium plasticity, damp, 

brown, no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

4-6 NA NA 0.0 Same as B-1 (2-4')

2-4
VOCs, EPH, 

VPH, MCP 14 
Metals, PCBs

NA 0.0
Fine sand, some silt, little sub-rounded gravel, medium density, medium plasticity, damp, 

brown, no odor

8-10 NA 14/24 0.0
Same as end of B-1 (6-8) until 4''                                                                                                                               

underlain by fine sand with little silt with little sub-angular gravel and trace rock, medium 
density, medium plasticity, grey, wet, no odor

6-8 NA 11/24 0.0

0''-6'' Medium fine sand with trace coarse, with little sub-rounded gravel, medium density, 
high plasticity, dark brown, wet, no odor                                                                                                                     

6''-8'' wood, organic and rock underlain by fine sand and silt, medium density, medium 
plasticity, grey, wet, no odor 

12-14 NA 12/24 0.0 same as B-1 (12-14), little sub-angular gravel, no staining, trace coarse sand, no odor

10-12
VPH, MCP 14 
Metals, EPH, 

PCBs
11/24 0.7

10'-10'6'' Root material, dark, no odor                                                                                                                      
10'6''-12' Fine sand, trace coarse, trace silt, little sub-angular gravel, tan, low density, medium 

plasticity, orange staining, wet, no odor



TEST BORING/MONITORING WELL LOG

Page 1 of 1

2.0

14

BOTTOM OF WELL DEPTH (ft.): Not Applicable

Not Applicable

RISER LENGTH (ft.): Not Applicable

Not Applicable

Asphalt

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA N/A

NA

NA

0

0 BENTONITE

1 N/A

2

80

66

25

16

11

11

11 SAND

14 N/A

20 SCREEN

12 N/A

11

12

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

10-12 VPH, EPH 13/24 0.0
Fine sand, little silt, trace sub-rounded gravel, medium density, high plasticity, grey, wet, no 

odor

12-14 NA 11/24 0.0
12'-13' Same as B-2 (10-12')                                                                                                                                 

13'-14'  Fine sand, trace coarse, trace sub-rounded gravel, medium density, medium 
plasticity, tan, wet, no odor

6-8 NA 10/24 0.0
Medium-coarse sand, trace sub-rounded gravel, low density, low plasticity, brown, wet, no 

odor

8-10 NA 24/24 0.0
8'-9' same as B-2 (8-10)                                                                                                                                         

9'-10' Coarse sand and gravel, evidence of cobbles (shattered rock from spoon) high density, 
low plasticity, dark brown/grey, wet, no odor

2-4
VOCs, EPH, 

VPH, MCP 14 
Metals

NA 0.0 Same as B-2 (0-2'), some sub-rounded gravel, wet, no odor

4-6 NA NA 0.1 Same as B-2 (4-6')

WELL CONSTRUCTION (ft.)

0-2 NA NA 0.0 Coarse sand with little sub-rounded gravel, low density, low plasticity, brown, damp, no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/20/18 (pre clearing) and 11/27/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-2   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):



TEST BORING/MONITORING WELL LOG

Page 1 of 1

2.0

14

BOTTOM OF WELL DEPTH (ft.): Not Applicable

Not Applicable

RISER LENGTH (ft.): Not Applicable

Not Applicable

Asphalt

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA N/A

NA

NA

0

1 BENTONITE

1 N/A

1

0

0

1

19

9

9

8 SAND

10 N/A

6 SCREEN

9 N/A

9

12

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

10-12 N/A 14/24 0.0 Fine sand with little silt, low density, medium plasticity, grey, wet, no odor

12-14 NA 13/24 0.0
Coarse sand with trace medium, trace sub-rounded gravel, low density, low plasticity, wet, 

tan, no odor

6-8 EPH, PCBs 12/24 0.0
6'-7'6'' Coarse sand with trace fine, trace sub-rounded gravel, low density, low plasticity, wet, 

tan, no odor                                                                                                                                                               
7'6''-8' Fine sand with trace coarse, low density, medium plasticity, grey, wet, no odor

8-10 NA 24/24 0.0

8'-9'6'' medium sand, little sub rounded gravel, medium density, low plasticity, wet, tan, no 
odor                                                                                                                                                                           

9'6''-10' medium fine sand, medium density, medium plasticity, grey with dark patch, wet, no 
odor

2-4 N/A NA 0.0 Same as B-3 (0-2')

4-6 NA NA 0.0 Same as B-3 (2-4')

WELL CONSTRUCTION (ft.)

0-2
EPH, MCP 14 

Metals
NA 0.0

Medium-fine sand, trace silt, trace sub-rounded gravel, low density, low plasticity, tan, damp, 
no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/20/18 (pre clearing) and 11/27/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-3   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):



TEST BORING/MONITORING WELL LOG

Page 1 of 1

2.0

14

BOTTOM OF WELL DEPTH (ft.): Not Applicable

Not Applicable

RISER LENGTH (ft.): Not Applicable

Not Applicable

Asphalt

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA N/A

NA

NA

1

0 BENTONITE

1 N/A

0

1

0

1

0

8

7

7 SAND

10 N/A

13 SCREEN

14 N/A

12

12

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

10-12 N/A 15/24 0.0 same as B-4 (9-10) with little silt

12-14 VOCs 17/24 0.0 medium-fine sand, low density, low plasticity, wet, grey, no odor

6-8
MCP 14 Metals, 

EPH
18/24 0.0

6'-7' Medium sand, trace fine sand, low density, low plasticity, tan, wet, no odor                                                                             
7'-8' medium sand, trace coarse, trace sub-rounded gravel, low density, low plasticity, grey, 

wet, no odor

8-10 NA 17/24 0.0
8'-9' same as B-4 (7-8)                                                                                                                                      

9'-10' fine sand, trace silt, low density, high plasticity, wet, grey, no odor

2-4

VOCs, EPH, 
VPH, MCP 14 
Metals, PCB, 
Pest/Herb

NA 0.0 Medium-fine sand, trace silt, low density, medium plasticity, damp, tan, no odor

4-6 NA NA 0.0 medium sand, trace sub-rounded gravel, low density, low plasticity, wet, brown, no odor

WELL CONSTRUCTION (ft.)

0-2 N/A NA 0.1 Coarse sand, trace sub-rounded gravel, low density, low plasticity, damp, brown, no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/20/18 (pre clearing) and 11/27/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-4   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):



TEST BORING/MONITORING WELL LOG

Page 1 of 1

3.0

14

BOTTOM OF WELL DEPTH (ft.): 11

2"

RISER LENGTH (ft.): 1

10

Roadbox

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA 0-1

NA

NA

1

1 BENTONITE

2 0-0.5

3

31

25

22

21

5

3

8 SAND

10 0.5-11

21 SCREEN

14 1-11

12

11

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

10-12 N/A 11/24 0.0 Same as B-5 (8-10') with change to dark color for 2'' at 11'

12-14 N/A 16/24 0.0
Fine sand with trace coarse, little sub-rounded gravel, wet, medium density, low plasticity, 

grey, no odor

6-8
MCP 14 Metals, 

EPH, PCBs
13/24 0.0

6'-7' Coarse sand with trace medium sand, trace sub-rounded gravel, low density, low 
plasticity, wet, brown, no odor                                                                                                                                        

7'-8' Fine sand with trace silt, medium density, medium plasticity, grey, wet, no odor

8-10 NA 14/24 0.0 Same as B-5 (7-8') with dark staining/streaks

2-4
EPH, VPH,  MCP 

14 Metals
NA 0.0 Coarse sand, trace sub-rounded gravel, low density, low plasticity, damp, brown, no odor

4-6 NA NA 0.0
Fine sand, little silt, trace sub-rounded gravel, medium plasticity, medium density, wet, 

tan/light grey, no odor

WELL CONSTRUCTION (ft.)

0-2 N/A NA 0.1 Medium-coarse sand, trace silt, medium density, medium plasticity, brown, damp, no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/20/18 (pre clearing) and 11/28/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-5   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):



TEST BORING/MONITORING WELL LOG

Page 1 of 1

2.0

14

BOTTOM OF WELL DEPTH (ft.): Not Applicable

Not Applicable

RISER LENGTH (ft.): Not Applicable

Not Applicable

Native material

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA N/A

NA

NA

2

2 BENTONITE

7 N/A

13

4

6

9

6

14

8

8 SAND

9 N/A

15 SCREEN

11 N/A

10

5

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

10-12 N/A 10/24 0.0
10'-10'6'' same as B-6 (9-10')                                                                                                                                   

10'6''-12' med-fine sand, trace coarse, little sub-rounded gravel, wet, tan, low density, 
medium plasticity, no odor

12-14 N/A 13/24 0.0 Same as B-6 (10-12')

6-8 N/A 3/24 0.0
Fine sand with trace silt, trace sub-rounded gravel, tan, low density, medium plasticity, wet, 

no odor

8-10
VPH, MCP 14 
Metals, EPH

17/24 0.0
8'-9' same as B-6 (6-8')                                                                                                                                         

9'-10'  medium-coarse sand, some sub-rounded gravel, low density, low plasticity, tan, wet, 
no odor

2-4 N/A NA 0.0 Fine sand, little silt, medium density, medium plasticity, damp, dark brown, no odor

4-6 EPH, PCBs NA 0.0 Fine sand, some silt, grey, tan, wet, no odor

WELL CONSTRUCTION (ft.)

0-2
EPH, MCP 14 

Metals, 
Pest/Herb

NA 0.1
medium-fine sand trace, sub-rounded gravel, trace silt, low density, low plasticity, damp, tan, 

no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/20/18 (pre clearing) and 11/27/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-6   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):



TEST BORING/MONITORING WELL LOG

Page 1 of 1

2.0

40

BOTTOM OF WELL DEPTH (ft.): Not Applicable

Not Applicable

RISER LENGTH (ft.): Not Applicable

Not Applicable

Native material

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA N/A

NA

NA

9

8 BENTONITE

9 N/A

12

45

59

N/A

N/A

4

8

15 SAND

9 N/A

21 SCREEN

10 N/A

7

10

17

21

14

13

10

45

67

N/A

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

19-21 N/A
See Geotech 

Logs
No Sample

Fine sand, trace coarse, little silt, trace sub-angular gravel, medium density, medium 
plasticity, tan, wet, no odor

29-31 N/A
See Geotech 

Logs
No Sample Fine sand with some silt, medium density, medium plasticity, tan, wet, no odor

10-12 N/A 8/24 0.0
10'-11' Same as B-7 (10-12')                                                                                                                                       

11'-12' Coarse-medium sand, some sub-angular gravel, low density, low plasticity, tan, wet, 
no odor

12-14 N/A 3/24 No Sample Same as B-7 (11-12'), not enough recovery for a sample

6-8 N/A 12/24 0.0 Medium-fine sand, some sub-rounded gravel, low density, low plasticity, tan, damp, no odor

8-10
VOCs, MCP 14 

Metals, EPH
8/10 0.0

Fine-medium sand, trace coarse, little sub-rounded gravel, high density, low plasticity, damp, 
tan, refusal at 10'', no odor

2-4
VOCs, EPH, 

VPH, MCP 14 
Metals

NA 0.0 Fine sand with some silt, medium density, high plasticity, brown, damp, no odor

4-6 N/A NA 0.0 Fine-coarse sand with some silt, medium density, high plasticity, tan, wet, no odor

WELL CONSTRUCTION (ft.)

0-2 N/A NA 0.0 Medium-fine sand, little silt, medium density, medium plasticity, light brown, damp, no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/20/18 (pre clearing) and 11/27/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.): Refusal Hit at 8'10'', boring advanced to 10'
DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-7   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street Soil characterized every 10 feet after 12-14 
feet

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):



TEST BORING/MONITORING WELL LOG

Page 1 of 1

2.0

14

BOTTOM OF WELL DEPTH (ft.): 11

2"

RISER LENGTH (ft.): 1

10

Stickup

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA 0-3

NA

NA

0

0 BENTONITE

0 2-2.5

0

0

0

0

0

7

13

15 SAND

20 2.5-13

16 SCREEN

24 3-13

28

25

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

10-12 N/A 13/24 0.0 Fine sand, trace silt, medium density, medium plasticity, tan, wet, no odor

12-14 VOCs 16/24 0.0 Same as B-8 (12-14'), little silt

6-8 N/A 0/24 No Sample No recovery

8-10 N/A 0/24 No Sample No recovery

2-4
VOCs, EPH, 

VPH, MCP 14 
Metals, PCBs

NA 0.0
Coarse sand, trace sub-rounded gravel, low plasticity, medium density, dark brown/black, 

wet, no odor

4-6 N/A NA 0.0
Fine sand, little silt, trace sub-rounded gravel, medium plasticity, medium density, wet, tan, 

no odor

WELL CONSTRUCTION (ft.)

0-2
EPH, MCP 14 

Metals
NA 0

Medium-fine sand, little silt, trace sub-rounded gravel, medium plasticity, medium density, 
damp, brown, no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/19/18 (pre clearing) and 11/28/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-8   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):



TEST BORING/MONITORING WELL LOG

Page 1 of 1

5.7

20

BOTTOM OF WELL DEPTH (ft.): 11

2"

RISER LENGTH (ft.): 1

10

Roadbox 

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA 0-1

NA

NA

1

1 BENTONITE

2 0-0.5

2

2

2

2

9

12

13

12 SAND

10 0.5-11

Geotech Logs SCREEN

Geotech Logs 1-11

Geotech Logs

Geotech Logs

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

10-12 N/A 156/24 0.0
Fine sand, trace coarse, trace sub-rounded grave, trace silt, low density, low plasticity, wet, 

grey, no odor

12-14 N/A 15/24 0.0 Same as B-9 (10-12')

6-8 N/A 23/24 No Sample
Medium brown fine sand with trace coarse, little sub-rounded gravel, low density, medium 

plasticity, wet, no odor

8-10 N/A 24/24 No Sample Same as B-9 (6-8'), some sub rounded gravel, last 4 inches dark brown/black

2-4 N/A NA 0.0 Fine sand, some sub-rounded gravel, low density, medium plasticity, brown, damp, no odor

4-6
VOCs, EPH, 

VPH, MCP 14 
Metals, PCBs

NA 0.0
Fine sand with little silt and trace sub-rounded gravel, medium density, high plasticity, 

grey/tan, damp, no odor

WELL CONSTRUCTION (ft.)

0-2
EPH, MCP 14 

Metals
NA 0

Medium-Fine sand, little sub-rounded gravel, low density, medium plasticity, brown, damp, 
no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/20/18 (pre clearing) and 11/27/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-9   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):



TEST BORING/MONITORING WELL LOG

Page 1 of 1

2.5

14

BOTTOM OF WELL DEPTH (ft.): Not Applicable

Not Applicable

RISER LENGTH (ft.): Not Applicable

Not Applicable

Asphalt

No

 

NA

NA

NA

NA

NA

NA BACKFILL

NA N/A

NA

NA RISER

NA N/A

NA

NA

0

0 BENTONITE

1 N/A

2

3

8

26

28

8

12

12 SAND

11 N/A

14 SCREEN

17 N/A

19

20

SOIL DESCRIPTIONS:

1) PRIMARY GRAIN SIZE 6) ANGULARITY 

(BOULDERS, COBBLES,GRAVEL, SAND (COARSE, FINE) SILT, CLAY) (V. ANGULAR, ANG, SUB ANG, SUB ROUNDED, ROUNDED, WELL ROUNDED)

2) SECONDARY GRAIN SIZE 7) COLOR (GREY, BROWN, etc.)

(TRACE=0-10%  LITTLE=10-20%   SOME=20-35%   AND=35-50%) 8) STRUCTURES, STAINING, ALTERATION

3) PLASTICITY (VERY HIGH, HIGH, MED., LOW, SLIGHT, NON-PLASTIC) (LAMINATED, BEDDED, IRON STAINED, ETC.)

4) MOISTURE (WET, MOIST, DRY) 9) ODORS/ORGANIC CONTENT (PETROLEUM, SEPTIC)

5) DENSITY (LOOSE, MEDIUM DENSE, HARD) 10) GEOLOGICAL INTERPRETATION (I.E. FILL/TILL, GLACIAL CLAY,CHANNEL DEPOSIT, etc.)

10-12 N/A 12/24 0.0

10'-11' medium/fine sand with trace sub-angular gravel, low density, low plasticity, 
brown/grey, wet, no odor                                                                                                                               

11'-12' Fine sand with trace angular gravel and little silt, grey,  low density, medium plasticity, 
wet, no odor

12-14 N/A 16/24 0.0 Same as B-10 (11-12'), saturated, no gravel, some silt, no odor

6-8 N/A 13/24 No Sample

Brown fine-medium sand with sub-rounded gravel, some silt, high plasticity, low density, wet, 
no odor                                                                                                                                                    

underlain by fine sand with silt and trace organic matter, high plasticity, low density, brown, 
wet, no odor

8-10 N/A 7/24 No Sample
Same as B-10 (6-8) for 7'' medium density                                                                                          

underlain by brown coarse sand with some angular gravel and crushed rock, medium density, 
low plasticity, wet, no odor

2-4 N/A NA 0.0 Same as B-10 (0-2')

4-6
VPH, MCP 14 

Metals
NA 0.0 Same as B-10 (2-4')

WELL CONSTRUCTION (ft.)

0-2
EPH, MCP 14 

Metals
NA 0.0 Medium-Fine sand, Trace sub-rounded gravel, low plasticity, low density, damp, no odor

DEPTH        
(ft.)

LAB SAMPLE
BLOWS          

(per 6-in)
RECOVERY (in.) PID (ppmV) SOIL DESCRIPTION

SAMPLING METHOD: Continuous SCREEN LENGTH (ft.):

PRE-CLEAR DEPTH: 6 feet FINISH:

LOGGED BY: DWK REFUSAL ENCOUNTERED:

DRILLING DATE: 11/20/18 (pre clearing) and 11/27/18 (drilling) PVC DIAMETER, SLOT:

DRILLING METHOD: Hollow Stem Auger

DIGSAFE: 20184602781 TOTAL BORING DEPTH (ft.):

DRILLER: Geosearch

CLIENT: MassDOT
LOCATION ID: B-10   NOTES/SKETCH:

PROJECT: South Coast Rail - 387/355 Church Street

PROJECT #: 12815.04 ESTIMATED DEPTH TO WATER (ft.):
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Appendix D 

Standard 4 Computations and 

Supporting Information 
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Water Quality Volume Calculations 
 

 

  



Water Quality Volume Calculations
Project Name: North New Bedford Proj. No.: 12815.00

Date: 6/13/2019

Project Location: New Bedford, MA Calculated by:  SJH

Flow to WQS-119

(runoff from Area PR-1)

Total Impervious Area = 2.43 Acres

Required:

Required

 Volume (c.f.)

Water Quality Volume 4,414

Note:

Flow to WQS-215

(runoff from Area PR-2)

Total Impervious Area = 1.03 Acres

Required:

Required

 Volume (c.f.)

Water Quality Volume 1,863

Note:

0.5

WQU-119 has been designed to treat the required Water Quality 

Volume. See manufacturer documentation attached.

WQU-215 has been designed to treat the required Water Quality 

Volume. See manufacturer documentation attached.

Runoff Depth to

be Treated (in.)

Runoff Depth to

0.5

be Treated (in.)

Sheet1\\vhb\gbl\proj\Boston\12815.00 SCR PM & CM\Engineering\Civil\Stations\Stormwater\NOI 

Reports\NBNE\Stormwater Calculations\Water Quality Volume Analysis - NNB
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TSS Removal Worksheets  
 

 



TSS Removal Calculation Worksheet

Project Name: North New Bedford Station Sheet: 1 of 3
Project Number: 12815.00 Date: 13-Jun-2019

Location: New Bedford, MA Computed by: SJH
Discharge Point: DP-1 Checked by: KSS

Drainage Area(s): PR-1

A B C D E

BMP* TSS Removal Rate* Starting TSS Load**
Amount Removed 

(C*D)
Remaining Load    (D-

E)
Deep Sump and Hooded 

Catch Basin 25% 1.00 0.25 0.75

Water Quality Structure 85% 0.75 0.64 0.11

0% 0.11 0.00 0.11

0% 0.11 0.00 0.11

0% 0.11 0.00 0.11

Treatment Train 
TSS Removal =

89%
* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1. 
Removal rates for proprietary devices are from approved studies and/or manufacturer 
data (attach study or data source, or remove this sentence if not applicable). 
** Equals remaining load from previous BMP (E)
*** Water Quality Structure unit provides 87% TSS removal per manufacturer's design 
documentation attached.

VHB, Inc..
101 Walnut Street
Post Office Box 9151
Watertown, MA 02471
P 617.924.1770
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TSS Removal Calculation Worksheet

Project Name: North New Bedford Station Sheet: 2 of 3
Project Number: 12815.00 Date: 13-Jun-2019

Location: New Bedford, MA Computed by: SJH
Discharge Point: DP-2 Checked by: KSS

Drainage Area(s): PR-2

A B C D E

BMP* TSS Removal Rate* Starting TSS Load**
Amount Removed 

(C*D)
Remaining Load    (D-

E)
Deep Sump and Hooded 

Catch Basin 25% 1.00 0.25 0.75

Water Quality Structure 85% 0.75 0.64 0.11

0% 0.11 0.00 0.11

0% 0.11 0.00 0.11

0% 0.11 0.00 0.11

Treatment Train 
TSS Removal =

89%
* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1. Removal 
rates for proprietary devices are from approved studies and/or manufacturer data (attach study 
or data source, or remove this sentence if not applicable). 
** Equals remaining load from previous BMP (E)
*** Water Quality Structure unit provides 87% TSS removal per manufacturer's design 
documentation attached.

VHB, Inc..
101 Walnut Street
Post Office Box 9151
Watertown, MA 02471
P 617.924.1770
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TSS Removal Calculation Worksheet

Project Name: North New Bedford Station Sheet: 3 of 3
Project Number: 12815.00 Date: 13-Jun-2019

Location: New Bedford, MA Computed by: SJH
Discharge Point: DP-2 Checked by: KSS

Drainage Area(s): PR-7

A B C D E

BMP* TSS Removal Rate* Starting TSS Load**
Amount Removed 

(C*D)
Remaining Load    (D-

E)
Deep Sump and Hooded 

Catch Basin 25% 1.00 0.25 0.75

0% 0.75 0.00 0.75

0% 0.75 0.00 0.75

0% 0.75 0.00 0.75

0% 0.75 0.00 0.75

Treatment Train 
TSS Removal =

25%
* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1. 
Removal rates for proprietary devices are from approved studies and/or manufacturer data 
(attach study or data source, or remove this sentence if not applicable). 
** Equals remaining load from previous BMP (E)
*** Water Quality Structure unit provides 87% TSS removal per manufacturer's design 
documentation attached.

VHB, Inc..
101 Walnut Street
Post Office Box 9151
Watertown, MA 02471
P 617.924.1770
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De Minimus Discharge Calculation

   Name: SCR - North New Bedford Proj. No.: 12815.04
New Bedford, MA Date: 6/13/2019

Client: MBTA Computed by:  SJH
 Checked by:                 KFS

Impervious Area (s.f.) TSS (%)
CB-115 (BFP) - PR-7 6,209                        25%

Entry Driveway to Church Street PR-6 4,475                        0%
Southern Portion of Platform/Egress Walk PR-3 7,464                        0%

To Church Street - PR-1 105,943                    89%
RR ROW - PR-2 44,717                      90%

Pocket Park 5,879                        90%

Weighted Average 81%

*Inflitration Trench Provides Treatment Not Accounted For

101 Walnut Street
Post Office Box 9151
Watertown, MA 02471
P 617.924.1770
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Appendix E 

Standard 8 Supporting 

Information 
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Recommended Construction Period 
Pollution Prevention and Erosion and 
Sedimentation Controls 
  



CHURCH STREET

EXIST BUILDING TO BE RAZED

PROP CONSTRUCTION ENTRANCE/EXIT TO

BE UTILIZED UNTIL RELOCATION REQUIRED

BY CONST PROCESS - ALTERNATE

LOCATION TO BE DETERMINED BY

CONTRACTOR

CA
RL

IS
LE

 S
TR

EE
T

PROP EROSION CONTROL - ALL

UTILITIES AND FENCING WITHIN THE

SITE TO BE REMOVED EXCEPT WHERE

NOTED (TYP)

PROP CATCH BASIN INLET

PROTECTION (TYP)

RELOCATE EXIST UTILITY POLE

2758+00

2759+00

2760+00

2761+00

2762+00

2763+00

2764+00

2765+00

2766+00

2767+00

2768+00

CLEAR AND GRUB

PROP SAWCUT LINE (TYP)

PROP PLUG DRAIN LINE

HYD TO REMAIN

CATCH BASIN TO REMAIN

MAINTAIN FENCE UNTIL NEW FENCE IS INSTALLED

RETAIN EXIST FENCE
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VERT:
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DES. BY DR. BY

SHEET
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MASSACHUSETTS BAY TRANSPORTATION AUTHORITY

F
I
L

E
 
N

A
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E
:

DESCRIPTION

SOUTH COAST RAIL - PHASE I

MIDDLEBOROUGH TO NEW BEDFORD IMPROVEMENTS

CONTRACT NO.

PROJECT MANAGER
Date

99 HIGH STREET

BOSTON, MA 02110

(617) 728-7777

PROJECT MANAGER Date

APPROVED BY:

MASSACHUSETTS BAY TRANSPORTATION

AUTHORITY

PLAN NO.

NOTES:

1. LIMIT OF WORK AND EROSION CONTROL LIMITS SHOWN AND HEREON ARE FOR

THE STATION CONSTRUCTION. REFER TO VOLUME 1 OF MIDDLEBOROUGH TO NEW

BEDFORD IMPROVEMENTS (UNDER SEPARATE CONTRACT) FOR TRACK DETAILS.

2. CONTRACTOR SHALL PROVIDE ADVANCED NOTICE TO OWNERS FOR ANY PLANNED

INTERRUPTIONS TO EXISTING SERVICES (WATER, ELECTRIC, TELECOM, ETC.).

3. TRACK BASELINE SHOWN FOR REFERENCE ONLY. REFER TO VOLUME 1 OF

MIDDLEBOROUGH TO NEW BEDFORD IMPROVEMENTS (UNDER SEPARATE

CONTRACT) FOR TRACK DETAILS.

ISSUED FOR NOTICE OF INTENT

NEW BEDFORD MAIN LINE
NORTH NEW BEDFORD STATION

SITE PREPARATION PLAN

1" = 40'

NONE

06/17/2019

SJH MRT RM

SP-300
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DATE:

CHK. BY

VERT:

HORIZ:

DES. BY DR. BY

SHEET

ISSUE

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY

F
I
L

E
 
N

A
M

E
:

DESCRIPTION

SOUTH COAST RAIL - PHASE I

MIDDLEBOROUGH TO NEW BEDFORD IMPROVEMENTS

CONTRACT NO.

PROJECT MANAGER
Date

99 HIGH STREET

BOSTON, MA 02110

(617) 728-7777

PROJECT MANAGER Date

APPROVED BY:

MASSACHUSETTS BAY TRANSPORTATION

AUTHORITY

PLAN NO.

DOCUMENT USE:

THIS BASE PLAN ILLUSTRATES THE MINIMUM PERIMETER EROSION & SEDIMENTATION CONTROLS. THE

SWPPP OPERATOR SHALL UPDATE THIS PLAN THROUGHOUT THE DURATION OF CONSTRUCTION TO SHOW

THE LOCATIONS OF PROPSED/CONSTRUCTED E&S CONTROLS DEEMED NECESSARY TO MEET THE

REQUIREMENTS OF THE NPDES CDP.

PROJECT E&S NARRATIVE:

THE APPROXIMATELY 5.3 ACRE SITE WILL BE DEVELOPED AS A SINGLE-PHASE PROJECT. THE PROJECT

DISTURBANCE EXCEEDS 1 ACRE THEREFORE IS SUBJECT TO THE REQUIREMENTS OF THE EPA

CONSTRUCTION GENERAL PERMIT.

EROSION AND SEDIMENTATION TECHNIQUES

THE EROSION AND SEDIMENTATION CONTROLS SHOWN HEREON ARE PERIMETER MEASURES ONLY AND

ARE PROVIDED AS A STARTING POINT FOR CONTRACTOR'S STORMWATER POLLUTION PREVENTION PLAN

(SWPPP). THE CONTRACTOR IS REQUIRED TO PROVIDE ADDITIONAL INTERIM EROSION AND SEDIMENTATION

CONTROLS, INCLUDING BUT NOT LIMITED TO THOSE LISTED BELOW.  THE CONTRACTOR SHALL MANAGE

EROSION AND SEDIMENTATION DURING CONSTRUCTION TO PREVENT IMPACTS TO RESOURCE AREAS,

ROADWAYS, AND ABUTTING PROPERTIES.  THE CONTRACTOR SHALL BE RESPONSIBLE TO MAINTAIN THE

EROSION AND SEDIMENTATION CONTROLS THROUGHOUT THE DURATION OF CONSTRUCTION.

CATCH BASIN PROTECTION

NEWLY CONSTRUCTED AND EXISTING CATCH BASINS WILL BE PROTECTED WITH SILT SACKS THROUGHOUT

CONSTRUCTION.

GRAVEL AND CONSTRUCTION ENTRANCE/EXIT

A TEMPORARY CRUSHED-STONE CONSTRUCTION ENTRANCE/EXIT WILL BE CONSTRUCTED. A CROSS SLOPE

WILL BE PLACED IN THE ENTRANCE TO DIRECT RUNOFF TO THE SEDIMENT TRAP.

VEGETATIVE SLOPE STABILIZATION

STABILIZATION OF OPEN SOIL SURFACES WILL BE IMPLEMENTED WITHIN 14 DAYS AFTER GRADING OR

CONSTRUCTION ACTIVITIES HAVE TEMPORARILY OR PERMANENTLY CEASED, UNLESS THERE IS SUFFICIENT

SNOW COVER TO PROHIBIT IMPLEMENTATION. VEGETATIVE SLOPE STABILIZATION WILL BE USED TO

MINIMIZE EROSION ON SLOPES OF 3:1 OR FLATTER. ANNUAL GRASSES, SUCH AS ANNUAL RYE, WILL BE USED

TO ENSURE RAPID GERMINATION AND PRODUCTION OF ROOTMASS. PERMANENT STABILIZATION WILL BE

COMPLETED WITH THE PLANTING OF PERENNIAL GRASSES OR LEGUMES. ESTABLISHMENT OF TEMPORARY

AND PERMANENT VEGETATIVE COVER MAY BE ESTABLISHED BY HYDRO-SEEDING OR SODDING. A SUITABLE

TOPSOIL, GOOD SEEDBED PREPARATION, AND ADEQUATE LIME, FERTILIZER AND WATER WILL BE PROVIDED

FOR EFFECTIVE ESTABLISHMENT OF THESE VEGETATIVE STABILIZATION METHODS. MULCH WILL ALSO BE

USED AFTER PERMANENT SEEDING TO PROTECT SOIL FROM THE IMPACT OF FALLING RAIN AND TO

INCREASE THE CAPACITY OF THE SOIL TO ABSORB WATER.

TEMPORARY SEDIMENT BASINS

TEMPORARY SEDIMENT BASINS WILL BE DESIGNED EITHER AS EXCAVATIONS OR BERMED STORMWATER

DETENTION STRUCTURES (DEPENDING ON GRADING) THAT WILL RETAIN RUNOFF FOR A SUFFICIENT PERIOD

OF TIME TO ALLOW SUSPENDED SOIL PARTICLES TO SETTLE OUT PRIOR TO DISCHARGE. THESE

TEMPORARY BASINS WILL BE LOCATED BASED ON CONSTRUCTION NEEDS AS DETERMINED BY THE

CONTRACTOR AND OUTLET DEVICES WILL BE DESIGNED TO CONTROL VELOCITY AND SEDIMENT. POINTS OF

DISCHARGE FROM SEDIMENT BASINS WILL BE STABILIZED TO MINIMIZE EROSION. AT A MINIMUM,

SEDIMENTATION BASINS SHALL BE DESIGNED AND CONSTRUCTED TO PROVIDE STORAGE FOR THE VOLUME

OF RUNOFF GENERATED FROM A 2-YR, 24-HR DESIGN STORM, OR AT LEAST 3,600 CUBIC FEET OF STORAGE

PER ACRE DRAINING TO THE BASIN.

STOCKPILE MANAGEMENT

SIDESLOPES OF STOCKPILED MATERIAL SHALL BE NO STEEPER THAN 2:1. STOCKPILES NOT USED WITHIN 30

DAYS NEED TO BE SEEDED AND MULCHED IMMEDIATELY AFTER FORMATION OF THE STOCKPILE.  STRAW

BALES AND SILT FENCE ARE TO BE PLACED AROUND THE STOCKPILE AREA APPROXIMATELY 10 FEET FROM

THE TOE OF SLOPE.

DUST CONTROL

PERIODICALLY MOISTEN EXPOSED SURFACES ON UNPAVED TRAVELWAYS TO KEEP THE TRAVELWAY DAMP

AND REDUCE DUST.

TEMPORARY EROSION AND SEDIMENTATION CONTROL MAINTENANCE (THROUGHOUT CONSTRUCTION)

THE SITE CONTRACTOR SHALL INSPECT AND MAINTAIN EROSION CONTROL MEASURES ON A WEEKLY BASIS

(MINIMUM) OR AS REQUIRED PER THE STORMWATER POLLUTION PREVENTION PLAN (SWPPP). THE

CONTRACTOR SHALL ADDRESS DEFICIENCIES AND MAINTENANCE ITEMS WITHIN TWENTY-FOUR HOURS OF

INSPECTION. CONTRACTOR SHALL PROPERLY DISPOSE OF SEDIMENT SUCH THAT IT DOES NOT ENCUMBER

OTHER DRAINAGE STRUCTURES AND PROTECTED AREAS. RECORDS OF THE INSPECTIONS WILL BE

PREPARED AND MAINTAINED ON-SITE BY THE CONTRACTOR.

SILT SHALL BE REMOVED FROM BEHIND BARRIERS IF GREATER THAN 6-INCHES DEEP OR AS NEEDED.

DAMAGED OR DETERIORATED ITEMS WILL BE REPAIRED IMMEDIATELY AFTER IDENTIFICATION.

SEDIMENT THAT IS COLLECTED IN STRUCTURES SHALL BE DISPOSED OF PROPERLY OR COVERED IF

STORED ON-SITE.

EROSION CONTROL STRUCTURES SHALL REMAIN IN PLACE UNTIL ALL DISTURBED EARTH HAS BEEN

SECURELY STABILIZED. AFTER REMOVAL OF STRUCTURES, DISTURBED AREAS SHALL BE REGRADED AND

STABILIZED AS SOON AS PRACTICAL.

MAINTAIN THE CONSTRUCTION ENTRANCE IN A CONDITION WHICH WILL PREVENT TRACKING AND WASHING

OF SEDIMENTS ONTO PAVED SURFACES.

SWPPP NOTES:

1. THE QUANTITIES AND LOCATIONS OF EROSION/SEDIMENTATION CONTROL MEASURES (INCLUDING

TEMPORARY SEDIMENTATION BASINS) SHOWN ON THIS SITE MAP ARE APPROXIMATE. THIS SITE

PREPARATION PLAN, LIKE THE SWPPP, IS A DYNAMIC DOCUMENT, AND MUST BE CONTINUALLY UPDATED

BY THE OPERATOR(S) THROUGHOUT CONSTRUCTION.  PROJECT OPERATOR(S) SHALL UPDATE SITE MAP

TO SHOW FINAL LOCATIONS OF STORMWATER CONTROL MEASURES AND PROVIDE INFORMATION FOR

TYPES OF CONTROLS PROVIDED.  PROJECT OPERATORS ARE RESPONSIBLE TO IMPLEMENT, INSPECT,

MAINTAIN, REPAIR, AND MODIFY EROSION/SEDIMENTATION CONTROL MEASURES (INCLUDING

TEMPORARY SEDIMENTATION BASINS).

2. STORMWATER CONTROLS MUST BE DESIGNED, INSTALLED AND MAINTAINED IN COMPLIANCE WITH PART

2.1 OF THE 2017 CGP.

3. EROSION AND SEDIMENT CONTROLS MUST BE IMPLEMENTED TO ADDRESS THE REQUIREMENTS OF

PART 2.2 OF THE 2017 CGP.

4. IF ANY STORMWATER CONTROLS MUST BE DESIGNED (E.G., SEDIMENT BASINS OR CONVEYANCE

CHANNELS), THE DESIGN DOCUMENTATION MUST BE INCLUDED IN ATTACHMENTS OF THE SWPPP

MANUAL.

5. THE ITEMS LISTED BELOW ARE REQUIRED TO BE SHOWN ON THIS SITE MAP PER PART 7.2.4 OF THE 2017

CGP.  THIS SITE MAP ALREADY INCLUDES SOME OF THE ITEMS IDENTIFIED BELOW, BUT IT IS THE

RESPONSIBILITY OF THE PROJECT OPERATOR(S) TO SUPPLEMENT THE INFORMATION INCLUDED

HEREON TO ENSURE THAT ALL REQUIRED ITEMS ARE PROVIDED.  PROJECT OPERATOR(S) SHALL

CONTINUALLY UPDATE THIS SITE PLAN TO DOCUMENT THESE ITEMS THROUGHOUT CONSTRUCTION,

INCLUDING BUT NOT LIMITED TO:

· BOUNDARIES OF THE AREA OF DISTURBANCE

· 50-FOOT BUFFER AROUND THE AREA OF DISTURBANCE

· IDENTIFY AREAS OF STEEP SLOPE

· LOCATIONS OF STOCKPILES

· LOCATIONS OF CONSTRUCTION VEHICLE ACCESS

· ALL STORMWATER DISCHARGE POINTS FROM THE AREA OF DISTURBANCE (TO WATERBODIES AND

TO STORM DRAIN INLETS)

· LOCATION OF ALL SURFACE WATERS WHERE THE AREA OF DISTURBANCE DISCHARGES

· THE LOCATION AND NATURE OF ALL EROSION AND SEDIMENT CONTROLS

· PERIMETER CONTROLS

· STORM DRAIN INLET CONTROLS

· A NOTE THAT INDICATES THAT THE CONTRACTOR WILL PROVIDE INFORMATION FOR ANY OTHER

TYPES OF CONTROLS REQUIRED.

· LOCATION OF ON-SITE AND OFF-SITE CONSTRUCTION SUPPORT ACTIVITY AREAS COVERED BY THIS

PERMIT

· AREAS OF FEDERALLY LISTED CRITICAL HABITAT WITHIN THE SITE AND/OR AT DISCHARGE

LOCATIONS

· DRAINAGE PATTERNS OF STORMWATER AND AUTHORIZED NON-STORMWATER BEFORE AND AFTER

MAJOR GRADING ACTIVITIES.

· LOCATIONS OF ALL POTENTIAL POLLUTANT GENERATING ACTIVITIES.

· LOCATIONS WHERE ANY CHEMICALS WILL BE USED AND STORED.

ISSUED FOR NOTICE OF INTENT

NEW BEDFORD MAIN LINE
NORTH NEW BEDFORD STATION

SITE PREPARATION NOTES

NONE

NONE

06/17/2019

SJH MRT RM

SP-301



SCALE:  N.T.S.

CATCH BASIN INLET PROTECTION

F
L
O

W

 SECTION VIEW 

F
L
O

W

 PLAN VIEW 

1. INSTALL INLET PROTECTION IN EXISTING CATCH BASINS, BEFORE

COMMENCING WORK, AND IN NEW CATCH BASINS IMMEDIATELY AFTER

INSTALLATION OF STRUCTURE.  MAINTAIN UNTIL BINDER COURSE

PAVING  IS COMPLETE OR A PERMANENT STAND OF GRASS HAS BEEN

ESTABLISHED.

2. GRATE TO BE PLACED OVER INLET PROTECTION.

3. CATCH BASIN INLET PROTECTION SHALL BE INSPECTED PERIODICALLY

AND AFTER ALL STORM EVENTS AND CLEANING OR REPLACEMENT

SHALL BE PERFORMED.

CATCH BASIN

GRATE

INLET

PROTECTION

1" REBAR FOR

BAG REMOVALINLET

PROTECTION

EXPANSION RESTRAINT

CATCH BASIN GRATE

NOTES:

SCALE:  N.T.S.

EROSION CONTROL BARRIER

1. FILTER CLOTH SHALL BE FASTENED SECURELY TO POSTS WITH WIRE TIES OR STAPLES AND

POSTS SHALL BE SPACED EVERY 10 FEET.

2. WHEN TWO SECTIONS OF FILTER CLOTH ADJOIN EACH OTHER THEY SHALL BE OVERLAPPED BY

6 INCHES AND FOLDED.

3. ENTRENCH SILT FENCE BUT NOT STRAW BALES.

4. INSPECTIONS SHALL BE FREQUENT AND REPAIR OR REPLACEMENT SHALL BE MADE PROMPTLY.

CROSS SECTION

PLAN VIEWEMBED FILTER CLOTH

AND BACKFILL

TOP OF

GROUND

WOOD POSTS 10

FEET ON CENTER

SILT

FENCE

SILT

FENCE

STRAW

BALE

WOOD POST

STAKE

2" x 2" x 3'

STAKES (2) PER

BALE

PROTECTED

AREA

WORK

AREA

NATIVE

SOIL

FLOW

FLOW

4"

4"

STRAW BALES

BUTT TOGETHER

NOTES:

1 

1

2

" x 1 

1

2

" x 4' WOOD STAKE

OR APPROVED EQUAL

A

B A

B

WOOD STAKE

JOINT DETAIL

STAPLE

STAPLE

3'
5

:

1

1. CONTRACTOR TO FIELD LOCATE STABILIZED CONSTRUCTION EXIT BASED ON

CONSTRUCTION PHASING AND STAGING.

2. THE EXIT SHALL BE MAINTAINED IN A CONDITION WHICH SHALL PREVENT

TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS-OF-WAY. THIS

MAY REQUIRE PERIODIC TOP DRESSING WITH ADDITIONAL STONE AS

CONDITIONS DEMAND AND REPAIR OR CLEANOUT OF ANY MEASURES USED

TO TRAP SEDIMENT.  ALL SEDIMENT SPILLED, DROPPED, WASHED OR

TRACKED ONTO PUBLIC RIGHTS-OF-WAY MUST BE REMOVED  IMMEDIATELY.

BERM SHALL BE PERMITTED.  PERIODIC INSPECTION  AND MAINTENANCE

SHALL BE PROVIDED AS NEEDED.

3. STABILIZED CONSTRUCTION EXIT SHALL BE REMOVED PRIOR TO FINAL FINISH

MATERIALS BEING INSTALLED.
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Erosion and Sedimentation Control 
Measures 

The following erosion and sedimentation controls are for use during the earthwork 

and construction phases of the project. The following controls are provided as 

recommendations for the site contractor and do not constitute or replace the final 

Stormwater Pollution Prevention Plan that must be fully implemented by the 

Contractor and owner in Compliance with EPA NPDES regulations. 

General Erosion Control Measures 

The most important aspects of controlling erosion and sedimentation are limiting the 

extent of disturbance, and limiting the size and length of the tributary drainage areas 

to the worksite and drainage structures. These fundamental principles shall be the 

key factors in the Contractor's control of erosion on-site. If necessary, the Contractor 

shall utilize temporary diversion swales, settling basins or settling tanks. Additional 

drainage or erosion control measures, if needed, shall be located in uplands, up-

gradient from perimeter erosion control barriers.  

 

The contractor shall maintain a stockpile of erosion control materials to supplement 

or repair on-site erosion control devices. These materials shall include, but are not 

limited to, straw bales, silt fence, erosion control matting and crushed stone. 

 

Throughout the site, denuded areas shall be stabilized within 14 days of ceased or 

temporarily halted construction unless additional construction is intended to be 

initiated within 21 days. 

 

The Contractor is responsible for regular inspections, maintenance and repair of all 

on-site erosion control devices. At no time shall silt-laden water be allowed to enter 

sensitive areas (wetlands, streams, and drainage systems). Any runoff from 

disturbed surfaces shall be directed through a sedimentation tank or other sediment 

removal BMP that will discharge by gravity to the existing on-site drainage system. 

Erosion Control Barrier 

Prior to any ground disturbance, erosion control barriers will be placed to trap 

sediment transported by runoff before it reaches the drainage system or leaves the 

construction site. As construction progresses, additional barriers will be installed 

around the base of stockpiles and other erosion prone areas. In areas where high 

runoff velocities or high sediment loads are expected, barriers will be backed up with 

silt fencing. This semi-permeable barrier made of a synthetic porous fabric will 

provide additional protection. The silt fences and erosion control barriers will be 

replaced as determined by periodic field inspections. If sediment has accumulated to 

depth which impairs proper functioning of the barrier, it will be removed by hand or 
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by machinery operating upslope of the barriers. This material will be either reused at 

the site or disposed of at a suitable offsite location. Any damaged sections of silt 

fence or barriers will be repaired or replaced immediately upon discovery. 

Catch Basin Protection 

Newly constructed and existing catch basins will be protected with hay bale barriers 

(where appropriate) or silt sacks throughout construction. 

Gravel and Construction 
Entrance/Exit 

A temporary crushed-stone construction entrance/exit will be constructed. A cross 

slope will be placed in the entrance to direct runoff to a protected catch basin inlet or 

settling area. If deemed necessary after construction begins, a wash pad may be 

included to wash off vehicle wheels before leaving the project site. 

Diversion Channels 

Diversion channels will be used to collect runoff from construction areas and 

discharge to either sedimentation basins or protected catch basin inlets.  

Temporary Sediment Basins 

Temporary sediment basins will be designed either as excavations or bermed 

stormwater detention structures (depending on grading) that will retain runoff for a 

sufficient period of time to allow suspended soil particles to settle out prior to 

discharge. These temporary basins will be located based on construction needs as 

determined by the contractor and outlet devices will be designed to control velocity 

and sediment. Points of discharge from sediment basins will be stabilized to 

minimize erosion. 

Vegetative Slope Stabilization 

Stabilization of open soil surfaces will be implemented within 14 days after grading 

or construction activities have temporarily or permanently ceased, unless there is 

sufficient snow cover to prohibit implementation. Vegetative slope stabilization will 

be used to minimize erosion on slopes of 3:1 or flatter. Annual grasses, such as 

annual rye, will be used to ensure rapid germination and production of root mass. 

Permanent stabilization will be completed with the planting of perennial grasses or 

legumes. Establishment of temporary and permanent vegetative cover may be 

established by hydro-seeding or sodding. A suitable topsoil, good seedbed 

preparation, and adequate lime, fertilizer and water will be provided for effective 

establishment of these vegetative stabilization methods. Mulch will also be used after 
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permanent seeding to protect soil from the impact of falling rain and to increase the 

capacity of the soil to absorb water. 

Maintenance 

 The contractor or subcontractor will be responsible for implementing each 

control shown on the Sedimentation and Erosion Control Plan. In accordance 

with EPA regulations, the contractor must sign a copy of a certification to verify 

that a plan has been prepared and that permit regulations are understood. 

 

 The on-site contractor will inspect all sediment and erosion control structures 

periodically and after each rainfall event. Records of the inspections will be 

prepared and maintained on-site by the contractor. 

 

 Silt shall be removed from behind barriers if greater than 6-inches deep or as 

needed. 

 

 Damaged or deteriorated items will be repaired immediately after identification. 

 

 The underside of hay bales should be kept in close contact with the earth and 

reset as necessary. 

 

 Sediment that is collected in structures shall be disposed of properly and covered 

if stored on-site.  

 

 Erosion control structures shall remain in place until all disturbed earth has been 

securely stabilized. After removal of structures, disturbed areas shall be regraded 

and stabilized as necessary. 
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Appendix F 

Standard 9 Supporting 

Information 
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Long –Term Pollution Prevention Plan 
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Long-Term Pollution 

 Prevention Plan 

This Long-Term Pollution Prevention Plan has been developed to establish site 

management practices that improve the quality of stormwater discharges from the 

Project. 

 

Pollutant Control Approach 

Maintenance of Pavement Systems 

Standard Asphalt Pavement 

Regular maintenance of pavement surfaces will prevent pollutants such as oil and 

grease, trash, and sediments from entering the stormwater management system. The 

following practices should be performed: 

 

 Sweep or vacuum asphalt pavement areas semi-annually with a commercial 

cleaning unit and dispose of removed material. 

 Routinely pick up and remove litter from the parking areas, islands, and 

perimeter landscaping.  

Maintenance of Vegetated Areas 

Proper maintenance of vegetated areas can prevent the pollution of stormwater 

runoff by controlling the source of pollutants such as suspended sediments, excess 

nutrients, and chemicals from landscape care products. Practices that should be 

followed under the regular maintenance of the vegetated landscape include: 

 

 Inspect planted areas on a semi-annual basis and remove any litter. 

 Maintain planted areas adjacent to pavement to prevent soil washout. 

 Immediately clean any soil deposited on pavement. 

 Re-seed bare areas; install appropriate erosion control measures when native soil 

is exposed or erosion channels are forming. 

 Plant alternative mixture of grass species in the event of unsuccessful 

establishment. 

 The grass vegetation should be cut to a height between four inches. 
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 Pesticide/Herbicide Usage – No pesticides are to be used unless a single spot 

treatment is required for a specific control application. 

 Fertilizer usage should be avoided. If deemed necessary, slow release fertilizer 

should be used. Fertilizer may be used to begin the establishment of vegetation 

in bare or damaged areas, but should not be applied on a regular basis unless 

necessary. 

 Pet waste provision if applicable. 

 

Management of Snow and Ice 

Storage and Disposal 

Snow shall be stockpiled on standard pavement surfaces so sand and salt may be 

swept in the spring or removed as snow melts and drains through the stormwater 

management system. Recommended locations for snow storage are shown on the 

attached Snow Storage Plan. Key practices for the safe storage and disposal of snow 

include: 

 

 Under no circumstances shall snow be disposed or stored in wetland resource 

areas. 

 Under no circumstances shall snow be disposed or stored in stormwater basins, 

ponds, rain gardens, swales, channels, or trenches. 

 Do not stockpile snow on permeable pavement surfaces. Sand and grit in snow 

will clog pavement. 

 Plow parking areas paved with permeable asphalt pavement carefully. Plow 

blades should be set approximately 1” higher than usual to avoid scarring the 

pavement and loosening material that could potentially clog surface pores. 

 Do not apply abrasives such as sand or grit on or adjacent to permeable asphalt 

pavement. 

 Monitor application rates of deicing materials on permeable pavement areas and 

reduce application rate accordingly. Permeable pavements tend to require less 

deicer per unit area because the water is not required to remain liquid over the 

entire parking surface area before discharge. 

 Do not apply abrasives such as sand or grit on or adjacent to permeable pavers. 

 Avoid plowing of areas with permeable pavers. 

Salt and Deicing Chemicals 

The amount of salt and deicing chemicals to be used on the site shall be reduced to 

the minimum amount needed to provide safe pedestrian and vehicle travel. The 

following practices should be followed to control the amount of salt and deicing 

materials that come into contact with stormwater runoff: 

 



 
 
 
 
 

Notice of Intent 
Stormwater Report 
North New Bedford Station 

 

\\vhb\gbl\proj\Boston\12815.00 SCR 
PM & 
CM\Engineering\Civil\Stations\Stormw
ater\NOI Reports\NBNE\Stormwater 
Report_NNB.docx 

44  

 

 Devices used for spreading salt and deicing chemicals should be capable of 

varying the rate of application based on the site specific conditions. 

 Specific environmentally sensitive areas should be designated as no and/or 

reduced salt areas. 

 Alternate materials should be used in place of standard salt and deicing 

chemicals in specific environmentally sensitive areas. 

 Sand and salt should be stockpiled under covered storage facilities that prevent 

precipitation and adjacent runoff from coming in contact with the deicing 

materials 
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 Spill Prevention and Response Plan 
Spill prevention equipment and training will be provided by the property owner. 

 

Initial Notification 

In the event of a spill the facility and/or construction manager or supervisor will be 

notified immediately. 

 

FACILITY MANAGER 

Name:  Home Phone:  

Phone:  E-mail:  

CONSTRUCTION MANAGER 

Name:  Home Phone:  

Phone:  E-mail:  

 

The supervisor will first contact the Fire Department and then notify the Police 

Department, the Public Health Commission and the Conservation Commission. The 

Fire Department is ultimately responsible for matters of public health and safety and 

should be notified immediately. 

 

Further Notification 

The Massachusetts Department of Environmental Protection (DEP) and the EPA may 

be notified depending upon the nature and severity of the spill. The Fire Chief will be 

responsible for determining the level of cleanup and notification required. The 

attached list of emergency phone numbers shall be posted in the main 

construction/facility office and readily accessible to all employees. A hazardous waste 

spill report shall be completed as necessary using the attached form. 
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Emergency Notification Phone Numbers 

 

 

1.  FACILITY MANAGER 

 Name:  Home Phone:  

 Phone:  E-mail:  

ALTERENATE 

 Name:  Home Phone:  

 Phone:  E-mail:  

2. FIRE DEPARTMENT 

 Emergency: 911 

 Business:  

POLICE DEPARTMENT 

 Emergency: 911 

 Business:  

3. CLEANUP CONTRACTOR:  

 Address:  

 Phone:  

4. MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION 

 Emergency:  

 Southeast Region – Lakeville Office: 508-946-2700 

5. NATIONAL RESPONSE CENTER 

 Phone: (800) 424-8802 

   

ALTERNATE: U.S. ENVIRONMENTAL PROTECTION AGENCY 

 Emergency:  

 Business:  

6. CONSERVATION COMMISSION 

 Contact:  

 Phone:  

BOARD OF HEALTH 

 Contact:  

 Phone:  
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Hazardous Waste / Oil Spill Report 

Date  Time  AM / PM 

Exact location (Transformer #)  

Type of equipment  Make  Size  

S / N  Weather Conditions  

On or near Water ☐ Yes If Yes, name of body of Water  

☐ No  

Type of chemical/oil spilled  

Amount of chemical/oil spilled  

Cause of Spill  

Measures taken to contain or clean up spill  

Amount of chemical/oil recovered  Method  

Material collected as a result of cleanup: 

 Drums containing  

 Drums containing  

 Drums containing  

Location and method of debris disposal  

 

Name and address of any person, firm, or corporation suffering damages: 

 

Procedures, method, and precautions instituted to prevent a similar occurrence from recurring: 

 

Spill reported to General Office by  Time  AM / PM 

Spill reported to DEP / National Response Center by   

DEP Date  Time  AM / PM Inspector  

NRC Date  Time  AM / PM Inspector  

Additional comments:   

 



 
 
 
 
 

Notice of Intent 
Stormwater Report 
North New Bedford Station 

 

\\vhb\gbl\proj\Boston\12815.00 SCR 
PM & 
CM\Engineering\Civil\Stations\Stormw
ater\NOI Reports\NBNE\Stormwater 
Report_NNB.docx 

48  

 

Assessment - Initial Containment 

The supervisor or manager will assess the incident and initiate containment control 

measures with the appropriate spill containment equipment included in the spill kit 

kept on-site. A list of recommended spill equipment to be kept on site is included on 

the following page. 

 

Fire / Police Department 911 

Municipality Health Department  

Municipality Conservation Commission:  
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Emergency Response Equipment 

The following equipment and materials shall be maintained at all times and stored in a secure area for long-

term emergency response need.  

 

Supplies 
SORBENT PILLOWS/”PIGS”   2 

SORBENT BOOM/SOCK  25 FEET 

SORBENT PADS   50 

LITE-DRI® ABSORBENT  5 POUNDS 

SHOVEL    1 

PRY BAR    1 

GOGGLES    1 PAIR 

GLOVES – HEAVY   1 PAIR 

Recommended Suppliers 
http://www.newpig.com  

Item # KIT276  — mobile container with two 

pigs, 26 feet of sock, 50 pads, and five pounds 

of absorbent (or equivalent)  

http://www.forestry-suppliers.com  

Item # 43210 — Manhole cover pick (or 

equivalent) 

Item # 33934 — Shovel (or equivalent) 

Item # 90926 — Gloves (or equivalent) 

Item # 23334 — Goggles (or equivalent) 
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Stormwater Operation and Maintenance 
Plan 

Project Information 

Site 

North New Bedford Station 

Located at 387 Church Street 

New Bedford, Massachusetts 

Owner 

MBTA 

 

Site Supervisor 

Site Manager Name 

Site Manager Address 

Site Manager City, State Zip 

Site Manager Phone Number 

 

Name: _____________________________________________ 

 

Telephone: _________________________________________ 

 

Cell phone: _________________________________________ 

 

Email: _____________________________________________ 
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Description of Stormwater Maintenance Measures 

The following Operation and Maintenance (O&M) program is proposed to ensure the 

continued effectiveness of the stormwater management system. Attached to this plan 

are a Stormwater Best Management Practices Checklist and Maintenance Figure for 

use during the long term operation and maintenance of the stormwater management 

system. 

 

Catch Basins  

 All catch basins shall be inspected and cleaned a minimum of at least once per 

year. 

 Sediment (if more than six inches deep) and/or floatable pollutants shall be 

pumped from the basin and disposed of at an approved offsite facility in 

accordance with all applicable regulations.  

 Any structural damage or other indication of malfunction will be reported to the 

site manager and repaired as necessary 

 During colder periods, the catch basin grates must be kept free of snow and ice. 

 During warmer periods, the catch basin grates must be kept free of leaves, litter, 

sand, and debris. 

Roof Drain Leaders 

 Perform routine roof inspections quarterly. 

 Keep roofs clean and free of debris. 

 Keep roof drainage systems clear. 

 Keep roof access limited to authorized personnel. 

 Clean inlets draining to the subsurface bed twice per year as necessary. 

 

Structural Water Quality Devices  
 

The stormwater drainage system includes structural water quality devices.  They 

are Contech CDS units, which efficiently remove sediment and hydrocarbons 

from stormwater runoff. The locations of the water quality devices are shown on 

Figure A-1 included herein.   

  

 All water quality units are to be inspected at least twice per year and cleaned a 

minimum of at least once per year or when sediment reaches 75% of the sump 

depth, whichever occurs sooner.    

 Remove oil and sediment through manhole access cover.  

 Follow manufacturer instructions and contact manufacturer if system is 

malfunctioning. Manufacturer’s inspection and maintenance instructions are 

included in Section F - Project Literature. 
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Stormwater Outfalls 

The stormwater drainage system contains many outfall locations, where treated 

stormwater is discharged to surface wetlands or existing drainage pipes. Outfall 

locations are shown on Figure A-1 included herein. 

 

 At a minimum, inspect outfalls annually.  

 At a minimum, inspect sediment forebays quarterly and clean them out annually. 

When mowing grasses, keep the grass height no greater than 6-inches. Set mower 

blades no lower than 3 to 4 inches. Annual inspections should be supplemented 

after large storms, when washouts may occur. 

 Maintain vegetation around outfalls to prevent blockages at the outfall. 

 Maintain rip rap pad below each outfall and replace any washouts. 

 Remove and dispose of any trash or debris at the outfall.  

 Replace vegetation damaged during the clean-out by either reseeding or 

resodding. When reseeding, incorporate practices such as hydroseeding with a 

tackifier, blanket, or similar practice to ensure no scour occurs in the forebay, 

while the seeds germinate and develop roots 

 

Standard Asphalt Pavement  
 

  Sweep or vacuum standard asphalt pavement areas with a rotary brush sweeper 

and properly dispose of removed material.  

 Recommended sweeping schedule:   

 Oct/Nov  

 Apr/May  

 More frequent sweeping of paved surfaces will result in less accumulation in 

catch basins, less cleaning of subsurface structures, and less disposal costs.  

 Check loading docks and dumpster areas frequently for spillage and/or 

pavement staining and clean as necessary.  

 No coal-tar, petroleum-based, or other parking lot “sealants” are permitted to be 

used on-site.  Normal maintenance activities intended to extend the life 

expectancy of the pavement surfaces including the use of bitumen asphalt to seal 

developing cracks, asphalt repairs are not subject to this special condition. 
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Figure F-1North New Bedford Station
Snow Storage Plan
New Bedford, MA
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Figure F-2North New Bedford Station
BMP Maintenance Plan
New Bedford, MA
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CDS Model 2020-5  2.2 cfs
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Total Flowrate 

(cfs)

Treated Flowrate 

(cfs)

Incremental 

Removal (%)

0.08 41.0% 41.0% 0.18 0.18 39.0

0.16 23.9% 64.9% 0.36 0.36 21.4

0.24 11.5% 76.5% 0.54 0.54 9.7

0.32 7.4% 83.9% 0.72 0.72 5.8

0.40 4.4% 88.3% 0.90 0.90 3.2

0.48 2.9% 91.2% 1.08 1.08 2.0

0.56 1.8% 93.0% 1.27 1.27 1.1

0.64 1.2% 94.2% 1.45 1.45 0.7

0.72 1.6% 95.8% 1.63 1.63 0.8

0.80 0.8% 96.6% 1.81 1.81 0.4

1.00 0.6% 97.1% 2.26 2.20 0.2

1.40 1.4% 98.6% 3.16 2.20 0.3

1.80 0.9% 99.5% 4.07 2.20 0.2

2.20 0.5% 100.0% 4.97 2.20 0.1

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

84.8

0.0%

98.8%

84.8%

1 - Based on 7 years of data from NCDC station #3276, Groveland, Essex County, MA

2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 

Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

BASED ON AN AVERAGE PARTICLE SIZE OF 75 MICRONS

NORTH NEW BEDFORD STATION

Removal Efficiency Adjustment
2
 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

BOSTON, MA

Unit Site Designation

CDS Treatment Capacity



Area 0.98 ac WQS 201

Weighted C 0.9  67

tc 5 min Particle size 0

CDS Model 2015-4  1.4 cfs

 CDS Hydraulic Capacitycfs

Rainfall 

Intensity
1 

(in/hr)

Percent Rainfall 

Volume
1

Cumulative 

Rainfall Volume

Total Flowrate 

(cfs)

Treated Flowrate 

(cfs)

Incremental 

Removal (%)

0.08 41.0% 41.0% 0.07 0.07 38.5

0.16 23.9% 64.9% 0.14 0.14 21.6

0.24 11.5% 76.5% 0.21 0.21 10.0

0.32 7.4% 83.9% 0.28 0.28 6.2

0.40 4.4% 88.3% 0.35 0.35 3.6

0.48 2.9% 91.2% 0.42 0.42 2.2

0.56 1.8% 93.0% 0.49 0.49 1.3

0.64 1.2% 94.2% 0.56 0.56 0.8

0.72 1.6% 95.8% 0.63 0.63 1.1

0.80 0.8% 96.6% 0.70 0.70 0.5

1.00 0.6% 97.1% 0.88 0.88 0.3

1.40 1.4% 98.6% 1.23 1.23 0.5

1.80 0.9% 99.5% 1.59 1.40 0.2

2.20 0.5% 100.0% 1.94 1.40 0.1

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

0.00 0.0% 100.0% 0.00 0.00 0.0

86.9

0.0%

99.8%

86.9%

1 - Based on 7 years of data from NCDC station #3276, Groveland, Essex County, MA

2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 

Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

BASED ON AN AVERAGE PARTICLE SIZE OF 50 MICRONS

NORTH NEW BEDFORD STATION

Removal Efficiency Adjustment
2
 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

BOSTON, MA

Unit Site Designation

CDS Treatment Capacity





CDS® Inspection and Maintenance Guide 

ENGINEERED SOLUTIONS



Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
and fall) however more frequent inspections may be necessary 
in climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas. Installations 
should also be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen.  
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system.  Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



 CDS Diameter Distance from Water Surface Sediment 
 Model to Top of Sediment Pile Storage Capacity

  ft m ft m yd3 m3

 CDS2015-4 4 1.2 3.0 0.9 0.9  0.7

 CDS2015 5 1.5 3.0 0.9 1.3  1.0

 CDS2020 5 1.5 3.5 1.1 1.3  1.0

 CDS2025 5 1.5 4.0 1.2 1.3  1.0

 CDS3020 6 1.8 4.0 1.2 2.1  1.6

 CDS3030 6 1.8 4.6 1.4 2.1  1.6

 CDS3035 6 1.8 5.0 1.5 2.1  1.6

 CDS4030 8 2.4 4.6 1.4 5.6  4.3

 CDS4040 8 2.4 5.7 1.7 5.6  4.3

 CDS4045 8 2.4 6.2 1.9 5.6  4.3

 CDS5640 10 3.0 6.3 1.9 8.7  6.7

 CDS5653 10 3.0 7.7 2.3 8.7  6.7

 CDS5668 10 3.0 9.3 2.8 8.7  6.7

 CDS5678 10 3.0 10.3 3.1 8.7  6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

800.925.5240
www.ContechES.com

Support

•	Drawings	and	specifications	are	available	at	www.contechstormwater.com.
•	Site-specific	design	support	is	available	from	our	engineers.
©2014	Contech	Engineered	Solutions	LLC

Contech	Engineered	Solutions	LLC	provides	site	solutions	for	the	civil	engineering	industry.	
Contech’s	portfolio	includes	bridges,	drainage,	sanitary	sewer,	stormwater,	earth	stabilization	
and	wastewater	treament	products.	For	information,	visit	www.ContechES.com	or	call	
800.338.1122

NOTHING	IN	THIS	CATALOG	SHOULD	BE	CONSTRUED	AS	AN	EXPRESSED	WARRANTY	OR	AN	
IMPLIED	WARRANTY	OF	MERCHANTABILITY	OR	FITNESS	FOR	ANY	PARTICULAR		PURPOSE.	SEE	
THE	CONTECH	STANDARD	CONDITION	OF	SALES	(VIEWABLE	AT	WWW.CONTECHES.COM/
COS)	FOR	MORE	INFORMATION.

The	product(s)	described	may	be	protected	by	one	or	more	of	the	following	US	patents:		
5,322,629;	5,624,576;	5,707,527;	5,759,415;	5,788,848;	5,985,157;	6,027,639;	6,350,374;	
6,406,218;	6,641,720;	6,511,595;	6,649,048;	6,991,114;	6,998,038;	7,186,058;	7,296,692;	
7,297,266;	7,517,450	related	foreign	patents	or	other	patents	pending.
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CDS Inspection & Maintenance Log

CDS	Model:	 	 Location:	

	 	 Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth	to	 Layer	 Maintenance	
Personnel

	 Comments

	 	 sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note:	to	avoid	underestimating	the	volume	of	sediment	in	the	chamber,	
the	measuring	device	must	be	carefully	lowered	to	the	top	of	the	sediment	pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.
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Test Report Details

Back to Summary Page | Back to Profile

CDS Inline Unit :: A product from CONTECH STORMWATER SOLUTIONS, INC. :: 

General Information:

This report describes a laboratory study that evaluated the performance of a CDS model PMSU20_20_6 with a special configuration, 

involving an enlarged pipe diameter and a sediment weir. This is an inverted oil baffle that extends several inches above the outlet invert. 

This reconfigured unit is sold in NJ and NY. Anyone considering this unit with expectations of sediment removal performance comparable 
to this study should ensure that a unit with the sediment weir, and with a 2400 micron screen is obtained. A 4700 screen is also available – 

solids removal would be adversely affected with the larger mesh screen. A particularly fine sediment mix (Sil-Col-Sil 106, pre-washed to 
remove all particles > 100 microns), which created rigorous testing conditions for sediment removal. It tested a rather narrow range of 

influent sediment concentration (164 – 203 mg/l, average 184), but this is within the NJDEP-recommended 100-300 mg/l range. For the 
most part, the study tested NJ-recommended operating rates; except that no tests at 125% operating rate were conducted. 0% credit for 

sediment removal at this rate was given when calculating the overall performance of 73.7% removal. The report states that this figure may 
be conservative because of the 0% credit at 125% operating rate. However, this assertion cannot be substantiated, because no scour tests 

were conducted. No discussion of quality control. MASTEP Rating 3: This study has some scientific merit. Significant caveats exist 
regarding use of the study information.

Report title Author Agency conducting study Funding source for study

NJCAT Technology Verification 
Addendum Report High 

Efficiency Continuous Deflective 
Separators 

- Portland State U, for NJCAT - 

Report date Date system installed Study start date Study end date

12/01/2004 - - - 

Name, location of test site Watershed where test site 
exists 

% impervious surface in 
test watershed 

Size of BMP drainage area 
(acres)

- - - - 

Performance claims statement used for this study:

A 500 GPM unit (Model PMSU20_20_5) with a 2400 micron screen opening and a reconfigured outlet for best sediment control, operating 
with an average influent TSS concentration of 184 mg/L and zero initial sediment loading, has been shown to have a total mass TSS 

removal efficiency of 73.7% (per NJDEP treatment efficiency calculation methodology) for silica sand particles < 100 microns (d50 particle 
size of 63 microns) in laboratory studies using simulated stormwater. 

Rating /Verification given by agency conducting study:

Based on the evaluation of the results from the Portland State University sub-100 micron particle testing studies, sufficient data is available 
to support the CDS Technologies Claim: A 500 GPM unit (Model PMSU20_20_5) with a 2400 micron screen opening and a reconfigured 

outlet for best sediment control, operating with an average influent TSS concentration of 184mg/l and zero initial sediment loading, has 
been shown to have a total mass TSS removal efficiency of 73.7% (per NJDEP treatment efficiency calculation methodology) for silica sand 

particles <100 microns (d50 particle size of 63 microns) in laboratory studies using simulated stormwater. 

Average annual number of storms in 
test watershed 

Average annual rainfall at test site 
(inches)

Average monthly rainfall during test 
period (inches)

- - - 

% of total annual rainfall monitored 

during study 

Number of storms that occurred during 

study period

Number of storm events that were 

monitored during the study

Page 1 of 2Performance Evaluation

11/20/2015http://www.mastep.net/database/d_eval_details.cfm?studyID=1592&recID=812&vID=10



- - - 

Dates, precipitation amounts of storm events occurring 

during study

Dates of storm events that were monitored during study 

- - 

Qualifying event minimum storm 

depth (inches) 
Maximum event recurrence interval

(years) 

Was bypass monitored?

- - No 

Type of samples 

collected 

Parameters measured Analytical methods 

used

Statistical methods 

used

Pollution removal 

efficiency calculation 
methods

- - - - 9 

Return to the Home Page

© 2004 University of Massachusetts Amherst. Site Policies. This site is maintained by MaSTEP. Comments to: webmaster.
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Description 

retain-it ® is a subsurface Storm Water Management system constructed of precast 

concrete structures. They are installed in a side by side configuration creating a 

continuous internal flow channel integrated throughout the system. Systems are 

constructed with designated inlet and outlet modules, some with multiple inlets and 

outlets depending on the site storm water system layout. Infiltration systems typically 

have an inlet and sidewalls/ base constructed on a stone infiltration blanket with 

geofabric installed at the native soil interface. Other systems incorporate outlet flow 

control devices. Detention systems are typically lined with a watertight membrane and  

have inlet and outlet control devices.   

The retain-it ® system can consist of multiple varying layouts, with no two the same. 

Given this, it should be noted that the operation and maintenance requirements are very 

similar regardless of the intended layout. It is important that the end user know the 

specific elements of each system so as to understand how best to optimize it’s 

operation.   

 

Installation per Design: Operation is simple to follow where the installation was 

performed in accordance with the design specifications, drawings and calculations. 

Specifics shall be identified in the design drawings. As-built drawings will benefit the 

locating of specific design modules where the system has been buried below a parking 

lot area. Optional access manholes or removable grates may be installed above every 

inlet/outlet pipe and at critical design elements designated by the design. 

 

Daily Operation and Long Term Maintenance: In general, daily usage of the system 

is self sufficient and will operate without requiring any outside assistance, except for 

periodic inspection to verify optimal performance and maintenance for removal of 

collected pollutants. A longer term maintenance program should incorporate a more 

thorough inspection of the all elements of the system to verify proper operating 

condition. This is more important with the infiltration type of systems where the soil 

infiltration surface may become restricted due to fine particle build up. Long term 

maintenance should include provisions for cleaning and removal of collected solids, oils 

and debris from the system. 

System Operation: The system operational function is initiated according to rainfall 

runoff flows entering the structure. Internally, the runoff flows in a set pattern or 

sequence throughout the module layout in accordance with the hydraulic design 

conditions. The flows primarily operate on system head derived from the changes in 
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elevation from the internal water surface and the outlet invert elevation. Some designs 

incorporate internal flow controls to satisfy hydraulic conditions that enhance water 

quality treatment or other intended purposes. Modified systems may incorporate a 

pump, but in general there are no mechanical apparatus required.  

End user operations primarily consist of inspection and maintenance of the system over 

time. 

Periodic Inspection: Important note - All storm water management systems react 

differently depending on the conditions that are characteristic to the contributing water 

shed. Variables such as storm intensity, runoff flow rates, site geology, surface 

stabilization and pollution load will affect the system operation. As does the inspection 

and maintenance frequency to ensure optimum effectiveness.   

Inspections should be done periodically, with a greater number scheduled during the 

system start up and less frequently as the operator becomes familiar with the system 

performance characteristics. It is recommended that the end user keep records of the 

performance using the inspection log record sheet found in the back of this manual. 

These records shall identify the cycle of maintenance “system calibration” required for 

the specific applications based on the contributing water shed variables operating under 

“normal” conditions.  

Please note that immediate maintenance may be required during “non-normal” events 

such as during adverse weather conditions or emergency fuel spills. See information on 

emergency spills in this manual. 

Visual inspection of all assessable components shall be performed throughout the 

lifetime of the system. Access has been supplied at critical points to monitor hydraulic 

performance and removed pollutants buildup. 

Standard Maintenance:  

After construction has been completed and all disturbed surfaces have been stabilized 

by means of vegetation, asphalt or concrete surfaces, and all drainage system 

components have been constructed and are free of construction debris and sediments;  

then the storm water management system can be considered in an operational status.   

Periodic visual inspections will help to identify issues of concern.The usual indicators 

are signs of slow flows, backed up water, visible oil, trash and debris or an excessive 

amount of sediment in the storage area. 

Normal operational flows can be observed to flow freely at the predicted design 

elevations, from the inlet to the outlet module, following a serpintine path thru the 

storage and attenuation modules. Note that some modules are designed to permanently 
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retain water where others may hold water and slowly release it over a typical 24 hour 

period. During a storm water event, the flows and water surface elevations will fluctuate 

from a low flow to a high flow/ storage status. The storage modules should fill during the 

event and drain down within a 24 hour period after the event has stopped. All pipes, 

orifices, weirs and standpipes should pass flows freely and at optimum capacity. 

Standard maintenance is performed using a vacuum truck to suction the accumulated 

sediments, oils and greases and trash and debris from the system. Whereas an on-site 

maintenance staff can remove these items by hand, it is preferred that the vacuum truck 

be used as dictated by specific system conditions. When a specialized module designed 

to have a permanent water level is used, the vacuum truck should pump the liquid level 

down to inspect the below water elevation structures and sump storage areas. 

Oils and greases can be handled by on-site staff by utilizing absorbent products that 

soak up the oils (and not) converting the oils from a liquid into a manageable solid form. 

These oil soaked absorbent materials should be disposed of in an approved manner. 

Sediments, trash and debris shall be removed and disposed of in an approved manner. 

Any indications of hazardous material, determined by visual inspection, testing, smell or 

abnormality, should be reported and handled per appropriate regulations. 

Flow Conditions 

System operators should familiarize themselves with proper hydraulic flow condition 

indicators, acceptable depths of sedimentation, debris and trash build up, and 

concentrations of oils and greases.   

Hydraulic flow conditions are those that are established by the design as either a 

flow/storage or as a water quality treatment function. Both have performance 

characteristics that can be visually identified so as to determine the effective and 

efficient operation of the system.  

The engineering design drawings should note the various expected water surface level 

elevations that are achieved during different design storms within the various modules. 

Since it is difficult for a visual inspection to coincide with the exact time given water 

elevations are predicted, the following guidelines are given for evaluation. 

Visual Inspection Guide: 

Internal Flow Evaluation 

Low flow: water should flow freely from the inlet to the outlet, travelling the intended 

attenuation path thru the system with the water surface elevation below the structure 
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beam height (12” deep), the system should drain completely 24 hours after a storm 

event, 

Medium flow: the system should hold and maintain a water level during the 24 hour 

storm event and yet continually fill as the storm increases or drain downward as the 

event recedes. Flow within the system should occur freely from inlet to outlet only being 

restricted when a flow control structure has been integrally designed in place. Flow 

control devices may result in a water level backing up either temporarily or permanently; 

noting devices such as water quality modules may require a permanent water level to 

operate properly (see water quality treatment). Other system applications should drain 

completely 24 hours after a storm event.    

High flow: the system should fill to the maximum design storm water level elevation 

(hydraulic grade line) per design. In most cases, that is the highest storage elevation 

available in the system, at the underside of the module top slab, or the invert of the 

overflow pipe. As the storm event recedes, the water level should begin to drain down 

via flow thru the system and discharge. The system should drain completely within 24 

hours after a storm event. 

Pollutant Storage Capacities      

Oil and Grease 

Oil and Grease Collection (with optional Oil water separator module specified) - Oil and 

grease accumulation is generally a function related to vehicle parking lot and drive 

areas, oil generating land uses or emergency spill conditions. It is important to maintain 

the system from accumulating excessive volumes of oils in that they may wash over into 

other sections of the system potentially clogging and reducing the infiltration capacity, 

blocking control devices and contaminating the overall system. The following standards 

apply. 

Oil should not accumulate more than a visible sheen on the water surface in the oil 

water separation module only.  A sheen is described as a fine, thin oil layer on the water 

surface identified by the glossy rainbow colors. A dipstick (dry wooden stick) can be 

used as a probe to determine the thickness of oil on the surface. 

Accumulated oils could be associated with insufficient maintenance or a potential large 

volume oil resource. Any accumulation of oil should be promptly maintained by an 

experienced waste handler. Emergency spills such as those generated by an accidental 

spill shall be contained and removed immediately before the next storm event. Spills 

shall be handled in accordance with local environmental regulations. See spill and 

accumulated oil maintenance procedures. 
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Sediments      

Sediments (with optional primary grit module or sedimentation modules specified) - 

Sediments shall be periodically removed from the system as they accumulate within the 

designated storage modules. The inlet modules are generally equipped with a sediment 

storage sump located in the base of the inlet structure. Inspection should be performed 

after major storm events or a minimum of annually, unless a different inspection cycle 

has been determined to be sufficient. Inspection shall consist of using a probe to 

determine the presence of and depth of the accumulated solids. Access is via the 24” 

manhole.   

Note that excessive volumes of sediments will reduce the performance and efficiency of 

the system. Regional accumulations of solids such as those associated with ice and 

snow, may result in large springtime volumes of sand and gravels used for traction and 

ice control.  

Trash and Debris 

Trash and Debris (with optional trash and debris module specified) - Trash and debris 

accumulates in the inlet module in three forms; floating debris, neutrally buoyant, and 

heavy material. The floating debris is visible from the access manhole floating on the 

water surface in the form of but not limited to wood, paper, plastic, foam, bottles and 

cans. The neutrally buoyant material resides below the surface and combines with the 

natural flow regime of the system. It is hard to detect and can only be recognized when 

at a high concentration appears as a thickening of the water viscosity. Heavier material 

will simply settle to the sump base and combine with the sediments. 

Note that trash and debris typically cause the most problems when they become lodged 

in a flow control device such as an outlet elbow, riser pipe, and orifice or weir structure. 

This can be detected visibly when the system is pumped down during maintenance. It 

can also be evaluated as a condition when flow is impeded and the water level backs up 

higher than the design elevations. 

 

Emergency Spill Conditions (with optional emergency spill control module 
specified): 

Emergency spill conditions are defined as an excessive accumulation of hydrocarbons 

such as oil, gasoline, diesel fuel, transmission oil or antifreeze usually resulting from an 

accidental discharge. Excessive accumulation is described as any amount larger than a 

thin “sheen” visible on the water surface. 
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Care should be given in handling these types of fluids. The incident should be reported 

to the appropriate authorities and should be mitigated by a hazardous waste consultant 

approved for such matters. 
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Note the following conditions: 

Inlet Module 

Outlet Module 

Water Quality Module 

Oil Elbow 

Oil Accumulation 

Sedimentation Accumulation 

Trash and Debris Quantity 

Flow Conditions 

Flow Control Outlet Structure 

Overflow Pipe 
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retain-it ®                                      

Specifications 

Storm Water Management Systems 

Detention, Retention and Infiltration Systems 

 

Structures 

• All precast concrete structures and components shall be manufactured in 

accordance with the approved design shop drawings.  

• Contractor shall supply shop drawings for review and approval prior to 

installation. Drawings shall include dimensions, elevations and configuration of 

the system, including any internal flow controls; attenuation channels, weirs, 

baffles, orifices and overflow devices. They shall also include inlet splash pads, 

sumps and outlet control structures. The drawings shall identify and detail all roof 

access openings and inlet/outlet pipe openings. 

 

Precast Concrete 

• Precast concrete shall be manufactured by a NPCA certified plant. 

• Precast vendor shall submit structural calculations prepared by a licensed 

Professional Engineer licensed in the state of installation. 

• Precast concrete shall be a minimum of 5000psi @ 28 days. 

• Reinforcing shall conform to latest ASTM A615. 

• Design shall conform to H-20 Loading conditions per AASHTO HS-20-44. 

• Precast vendor shall supply sufficient lifting devices cast into the structures 

capable of supporting structure. 

 

Structural Design 

• Soil strength shall be verified to be a minimum of 3000 psf soil bearing capacity. 

Soil density is assumed to be 120 PCF.  

• Subgrade soils shall be compacted to a 95% density. 

• Water table level shall be verified to be below the system structural section for 

structural and buoyancy conditions. If ground water elevation is higher than the 

structure base, buoyancy calculations shall be submitted.  
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• Structural buoyancy calculations shall assume the concrete density to be 150 psi. 

Soils above units (structural column) can be considered in the calculations 

assuming soil density to 120 psi. The effects of sidewall friction shall not be used 

in calculation.  

 

Installation 

• retain-it ® installation shall be in accordance with the approved engineering 

drawings, specifications and calculations. Location, dimensions, elevations, pipe 

sizes and access manholes shall be per plan.  

• Contractor shall obtain and be familiar with product installation guide.  

• Contractor shall excavate the installation area to the specified subgrade 

elevation. Subgrade soils shall be graded to a consistent level bed, free from 

deleterious materials such as organics, trash and debris. Subgrades shall be 

compacted to a 95% density. 

• For detention/retention systems, contractor shall place a waterproof membrane 

(PPL-24, 24mil containment membrane supplied by Carthage Mills, or approved 

equal)) sandwiched between fabric pads (803 PROPEX 801 non-woven 

geotextile by Carthage Mills or approved equal) over complete base and sides of 

the excavation walls.  Membrane / fabric pads shall be wrapped so as to contain 

the required crushed stone base section specified and to isolate the exterior 

perimeter of the structures from the native material backfill. Fabric shall be 

wrapped over the top of the retain-it ® structures a minimum of 4’. Fabric shall be 

installed in such fashion so as to create a waterproof wrap whereas the corner 

folds overlap and are folding into an upward position to prevent water from 

entering. ConSeal CS-212 “ribbon tape” may be used to adhere and keep 

membrane/fabric materials in place during excavation and backfill operations. 

• A minimum of 6” of ¾”+ crushed stone base placed in a 95% compacted level 

grade shall be installed on top of the filter fabric in the bottom of the excavation. 

• Precast concrete (or cast in place) inlet splash pads shall be installed to the 

specified grade and locations per plan.  

• retain-it ® structures shall be installed in a level and plumb fashion so as to 

minimize the gap between structures to no more than an average of ¼” and no 

greater than ½” gap. Unless noted, all structure bottom and top elevations shall 

be equal to within ½”. 

• Exterior top joints shall be sealed with ConSeal CS-212 (.065 thick x 6” wide) 

“ribbon tape”, or approved equal. “Ribbon tape” shall be applied to a clean dry 

surface that may require surface preparation to apply per the manufactures 
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recommendations. “Ribbon tape” shall be applied in a continuous length; 

although when required, a minimum of a 12” overlay can be utilized. 

• All pipe inverts shall be installed per specified elevation. Installation of the 

inlet/outlet pipes with a membrane system shall incorporate a watertight rubber 

boot and flange gasket kit supplied by the vender. The rubber boot shall be 

installed inside the pipe hole cut into the structure wall. Hole shall be clean and 

smooth and free of loose or foreign material. The rubber boot should fit tightly 

and snug against the receiving concrete wall section. The internal metal 

expansion ring should be tightened to the manufactures recommended torque. 

The pipe should be slipped into the rubber boot and the external metal pipe 

clamp should be tightened down to the manufactures recommended torque. 

When using corrugated pipe, a pipe adapter may be supplied by the pipe vendor 

to fill the cavity and produce a flat surface to connect the pipe boot to. Those 

materials may be a Conseal CS-102 “rope tar” or ConSeal CS- 212 “ribbon tape” 

material or a watertight caulking such as Sikaflex 1a construction sealant.   

• Watertight detention systems will require the installation of a flanged gasket plate 

sealing the membrane against the wall of the concrete structure. The flange plate 

consists of a flange ring with an inside hole dimensioned larger than the pipe OD, 

and predrilled holes to insert the Power-Studs through.. Contractor shall place a 

minimum of one layer in a continuous band of ConSeal CS-212 “ribbon tape” 

applied against a clean smooth structure outside wall. The membrane shall have 

a hole cut large enough to fit the OD of the pipe thru at the location of the pipe 

protrusion. The membrane can then be pressed against the band of the CS-212, 

compressing and adhering to the band to the membrane. The flange ring can 

then be placed around the opening in the membrane, pressed into place and 

then fastened by Power-Stud threaded expanded fastener. Use minimum 

number #4 for smaller diameters and as many as required to ensure ring seats in 

a flat watertight fit. Torque down nuts to hold in place. Note that any wall 

perforation holes that are visible between the ID of the ring and the OD of the 

pipe shall be filled with a waterproof grout mix.  

• For infiltration systems a masonry grout filled pipe hole is sufficient. 

• For internal piping configurations, a rubber boot system or masonry grout filled 

pipe hole is sufficient.    
• Internal flow control structure shall be installed per plan specifications. 

• Contractor shall install manhole access structures per plan specifications. 

• Backfill around and on top of structures shall consist of select native material, 

structural fill or structural stone per plan specifications. Fills shall be placed in 9” 

lifts at 95% compaction. All fill should not contain any deleterious materials or 

stones larger than 3” diameter within 6” of system top. 
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Description 

retain-it ® is a subsurface Storm Water Management system constructed of precast 

concrete structures. They are installed in a side by side configuration creating a 

continuous internal flow channel integrated throughout the system. Systems are 

constructed with designated inlet and outlet modules, some with multiple inlets and 

outlets depending on the site storm water system layout. Infiltration systems typically 

have an inlet and sidewalls/ base constructed on a stone infiltration blanket with 

geofabric installed at the native soil interface. Other systems incorporate outlet flow 

control devices. Detention systems are typically lined with a watertight membrane and  

have inlet and outlet control devices.   

The retain-it ® system can consist of multiple varying layouts, with no two the same. 

Given this, it should be noted that the operation and maintenance requirements are very 

similar regardless of the intended layout. It is important that the end user know the 

specific elements of each system so as to understand how best to optimize it’s 

operation.   

 

 

 

 

 

 

 

 

 

 

Engineering Design Specifications 

The maintenance staff should be familiar with the engineering design specifications. 

Staff should obtain the approved drawings, specifications and calculations for review. 

Although, most systems are similar in design and installation, some have design 

specifics that may require special operation and maintenance procedures.  
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System components 

The systems are broken down into modules designed for various applications. The 

following generally describes the basic modules and related functions. See plan for 

system layout. 

 

 

 

 

 

 

 

 

 

 

 

Standard Structure modules: consist of varying configurations of a similar precast 

concrete structure. In general, the footprint of all modules is 8’ x 8’.  The height is 

determined by the hydraulic design requirements and is manufactured in 3’, 4’ & 5’ or 

custom ordered sizes (inside height dimension) increments. The roof/base is an H-20 

loading, 8” thick (roof)/6” thick (base), in some cases cast into the legs (walls) of the 

structure. In other cases, the unit will be specified to be installed “upside down” with a 

separate 8” thick slab applied as a roof section. It is not uncommon for an access hole 

to be specified in the units’ roof sections. Wall sections typically include some 

combination of solid or perforated sections with beams, weirs, orifices or an open 

window section developing internal flow channels within the system. Depending on the 

design, any possible combination can be found, and shall be referenced on the design 

drawing. 

Typically, the modules are placed on 6” of structural stone leveling pad wrapped in a 

Mirafi 140 N (or 160 N) geofabric. Detention systems require a minimum of a 30 mil 

HDPE water tight liner with padded material to protect against rips or tears.   
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Inlet/Outlet modules: consist of a modified standard structure designed to receive the 

on-site drain pipes, directing flows into or out of the system. They may also consist of a 

structure with an inlet grate installed on top of the roof slab. In some cases the module 

shall be installed “upside down” with a separate roof slab. 

Depending on the design application, the modules may specify additional “sump” depths 

at a lower elevation than the rest of the system or the installation of precast concrete 

splash pads, outlet elbows and tees, or flow splitter devices. Other modules may have a 

trash rack grate or filter installed. Outlet modules typically have flow control devices 

such as riser pipes with orifices and overflow weirs. Some have connections to under 

drain systems installed in the stone base. 

Typically the inlet/outlet pipes will be installed in precast holes with size, location and 

elevation as determined by design. On watertight systems (detention) a rubber boot 

shall be supplied for a watertight connection between the structures, the water tight 

membrane and the pipe. On recharge systems (infiltration) a hole will be supplied and a 

masonry filled joint will suffice. On internal elbows and tees a hole will be supplied per 

specification and a masonry filled joint or an optional rubber boot may be used for 

installing pipes. Additional pipe straps may be specified.   

These modules generally are supplied with a minimum 24” diameter access manhole to 

grade for inspection and maintenance purposes. Design options may specify alternative 

access methods, including larger diameter manholes, hatchways, ladders and safety 

features. Please note that entering a completed system is considered a “confined 

space” governed by all pertinent OSHA requirements for entry.   
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Storage and Attenuation Channel modules: consist of a standard structure with 

varying configurations of solid/perforated walls, internal beams, weirs, and open 

“windows” as per design specification. All internal flow control devices’ sizes, locations, 

shapes, elevations and general configurations shall be per design specifications. 

Internal flow channel configuration shall be per hydraulic design. Storage modules 

number and size are designed to contain a given volume, whereas the schematic  

layout configuration determines the hydraulic flow routing. 

In general, the storage and attenuation channel modules dictate the average module 

height. Note that the “base” of the system is thus designated as the bottom of the 

module structure, where addition depth below the “base” indicates the structural stone 

leveling layer with the fabric wrap and shall be credited for additional storage volume. 

All elevations above the “base” describe the module storage volume, the structure 

column and cover requirements to finish grade. 
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Treatment and Specialized modules: consist of standard structures that have been 

modified to perform some form of water quality treatment or the conditioning of flow 

characteristics for a specific application. Configurations including elevation and 

dimensional specific locations, hydraulically sized control piping, under drains, pumps, 

flow control devices, or solids/liquid storage areas specified to design. 

In storm water management applications, treatment units are used for oil and water 

separation, trash and debris collection or suspended solids separation. But 

configurations for advance treatment may incorporate chemical additive pumps, 

recirculation pumps, screens, filters, absorbent pads, sand or media filters or other 

design specifications. 

Others system types include pumps for water harvesting, sumps, flow splitters, velocity 

reduction inducers or other configurations per design specification.    

These modules shall all be equipped with a minimum 24” diameter access manhole for 

inspection and maintenance.   
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General Operations Guide 

Installation per Design: Operation is simple to follow where the installation was 

performed in accordance with the design specifications, drawings and calculations. 

Specifics shall be identified in the design drawings. As-built drawings will benefit the 

locating of specific design modules where the system has been buried below a parking 

lot area. Optional access manholes or removable grates may be installed above every 

inlet/outlet pipe and at critical design elements designated by the design. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Daily Operation and Long Term Maintenance: In general, daily usage of the system 

is self sufficient and will operate without requiring any outside assistance, except for 

periodic inspection to verify optimal performance and maintenance for removal of 

collected pollutants. A longer term maintenance program should incorporate a more 

thorough inspection of the all elements of the system to verify proper operating 

condition. This is more important with the infiltration type of systems where the soil 

infiltration surface may become restricted due to fine particle build up. Long term 

maintenance should include provisions for cleaning and removal of collected solids, oils 

and debris from the system. 
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System Operation: The system operational function is initiated according to rainfall 

runoff flows entering the structure. Internally, the runoff flows in a set pattern or 

sequence throughout the module layout in accordance with the hydraulic design 

conditions. The flows primarily operate on system head derived from the changes in 

elevation from the internal water surface and the outlet invert elevation. Some designs 

incorporate internal flow controls to satisfy hydraulic conditions that enhance water 

quality treatment or other intended purposes. Modified systems may incorporate a 

pump, but in general there are no mechanical apparatus required.  

End user operations primarily consist of inspection and maintenance of the system over 

time. 

Periodic Inspection: Important note - All storm water management systems react 

differently depending on the conditions that are characteristic to the contributing water 

shed. Variables such as storm intensity, runoff flow rates, site geology, surface 

stabilization and pollution load will affect the system operation. As does the inspection 

and maintenance frequency to ensure optimum effectiveness.   

Inspections should be done periodically, with a greater number scheduled during the 

system start up and less frequently as the operator becomes familiar with the system 

performance characteristics. It is recommended that the end user keep records of the 

performance using the inspection log record sheet found in the back of this manual. 

These records shall identify the cycle of maintenance “system calibration” required for 

the specific applications based on the contributing water shed variables operating under 

“normal” conditions.  

Please note that immediate maintenance may be required during “non-normal” events 

such as during adverse weather conditions or emergency fuel spills. See information on 

emergency spills in this manual. 

Visual inspection of all assessable components shall be performed throughout the 

lifetime of the system. Access has been supplied at critical points to monitor hydraulic 

performance and removed pollutants buildup. 
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Standard Maintenance:  

After construction has been completed and all disturbed surfaces have been stabilized 

by means of vegetation, asphalt or concrete surfaces, and all drainage system 

components have been constructed and are free of construction debris and sediments;  

then the storm water management system can be considered in an operational status.   

Periodic visual inspections will help to identify issues of concern.The usual indicators 

are signs of slow flows, backed up water, visible oil, trash and debris or an excessive 

amount of sediment in the storage area. 

Normal operational flows can be observed to flow freely at the predicted design 

elevations, from the inlet to the outlet module, following a serpintine path thru the 

storage and attenuation modules. Note that some modules are designed to permanently 

retain water where others may hold water and slowly release it over a typical 24 hour 

period. During a storm water event, the flows and water surface elevations will fluctuate 

from a low flow to a high flow/ storage status. The storage modules should fill during the 

event and drain down within a 24 hour period after the event has stopped. All pipes, 

orifices, weirs and standpipes should pass flows freely and at optimum capacity. 

Standard maintenance is performed using a vacuum truck to suction the accumulated 

sediments, oils and greases and trash and debris from the system. Whereas an on-site 

maintenance staff can remove these items by hand, it is preferred that the vacuum truck 

be used as dictated by specific system conditions. When a specialized module designed 

to have a permanent water level is used, the vacuum truck should pump the liquid level 

down to inspect the below water elevation structures and sump storage areas. 

Oils and greases can be handled by on-site staff by utilizing absorbent products that 

soak up the oils (and not) converting the oils from a liquid into a manageable solid form. 

These oil soaked absorbent materials should be disposed of in an approved manner. 

Sediments, trash and debris shall be removed and disposed of in an approved manner. 

Any indications of hazardous material, determined by visual inspection, testing, smell or 

abnormality, should be reported and handled per appropriate regulations. 

 

 

 



10 
 

Flow Conditions 

System operators should familiarize themselves with proper hydraulic flow condition 

indicators, acceptable depths of sedimentation, debris and trash build up, and 

concentrations of oils and greases.   

Hydraulic flow conditions are those that are established by the design as either a 

flow/storage or as a water quality treatment function. Both have performance 

characteristics that can be visually identified so as to determine the effective and 

efficient operation of the system.  

The engineering design drawings should note the various expected water surface level 

elevations that are achieved during different design storms within the various modules. 

Since it is difficult for a visual inspection to coincide with the exact time given water 

elevations are predicted, the following guidelines are given for evaluation. 
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Visual Inspection Guide: 

Internal Flow Evaluation 

Low flow: water should flow freely from the inlet to the outlet, travelling the intended 

attenuation path thru the system with the water surface elevation below the structure 

beam height (12” deep), the system should drain completely 24 hours after a storm 

event, 

Medium flow: the system should hold and maintain a water level during the 24 hour 

storm event and yet continually fill as the storm increases or drain downward as the 

event recedes. Flow within the system should occur freely from inlet to outlet only being 

restricted when a flow control structure has been integrally designed in place. Flow 

control devices may result in a water level backing up either temporarily or permanently; 

noting devices such as water quality modules may require a permanent water level to 

operate properly (see water quality treatment). Other system applications should drain 

completely 24 hours after a storm event.    

High flow: the system should fill to the maximum design storm water level elevation 

(hydraulic grade line) per design. In most cases, that is the highest storage elevation 

available in the system, at the underside of the module top slab, or the invert of the 

overflow pipe. As the storm event recedes, the water level should begin to drain down 

via flow thru the system and discharge. The system should drain completely within 24 

hours after a storm event. 
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Pollutant Storage Capacities      

Oil and Grease 

Oil and Grease Collection (with optional Oil water separator module specified) - Oil and 

grease accumulation is generally a function related to vehicle parking lot and drive 

areas, oil generating land uses or emergency spill conditions. It is important to maintain 

the system from accumulating excessive volumes of oils in that they may wash over into 

other sections of the system potentially clogging and reducing the infiltration capacity, 

blocking control devices and contaminating the overall system. The following standards 

apply. 

Oil should not accumulate more than a visible sheen on the water surface in the oil 

water separation module only.  A sheen is described as a fine, thin oil layer on the water 

surface identified by the glossy rainbow colors. A dipstick (dry wooden stick) can be 

used as a probe to determine the thickness of oil on the surface. 

Accumulated oils could be associated with insufficient maintenance or a potential large 

volume oil resource. Any accumulation of oil should be promptly maintained by an 

experienced waste handler. Emergency spills such as those generated by an accidental 

spill shall be contained and removed immediately before the next storm event. Spills 

shall be handled in accordance with local environmental regulations. See spill and 

accumulated oil maintenance procedures. 
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Sediments      

Sediments (with optional primary grit module or sedimentation modules specified) - 

Sediments shall be periodically removed from the system as they accumulate within the 

designated storage modules. The inlet modules are generally equipped with a sediment 

storage sump located in the base of the inlet structure. Inspection should be performed 

after major storm events or a minimum of annually, unless a different inspection cycle 

has been determined to be sufficient. Inspection shall consist of using a probe to 

determine the presence of and depth of the accumulated solids. Access is via the 24” 

manhole.   

Note that excessive volumes of sediments will reduce the performance and efficiency of 

the system. Regional accumulations of solids such as those associated with ice and 

snow, may result in large springtime volumes of sand and gravels used for traction and 

ice control.  

Trash and Debris 

Trash and Debris (with optional trash and debris module specified) - Trash and debris 

accumulates in the inlet module in three forms; floating debris, neutrally buoyant, and 

heavy material. The floating debris is visible from the access manhole floating on the 

water surface in the form of but not limited to wood, paper, plastic, foam, bottles and 

cans. The neutrally buoyant material resides below the surface and combines with the 

natural flow regime of the system. It is hard to detect and can only be recognized when 

at a high concentration appears as a thickening of the water viscosity. Heavier material 

will simply settle to the sump base and combine with the sediments. 

Note that trash and debris typically cause the most problems when they become lodged 

in a flow control device such as an outlet elbow, riser pipe, and orifice or weir structure. 

This can be detected visibly when the system is pumped down during maintenance. It 

can also be evaluated as a condition when flow is impeded and the water level backs up 

higher than the design elevations. 

 

Emergency Spill Conditions (with optional emergency spill control module 
specified): 

Emergency spill conditions are defined as an excessive accumulation of hydrocarbons 

such as oil, gasoline, diesel fuel, transmission oil or antifreeze usually resulting from an 

accidental discharge. Excessive accumulation is described as any amount larger than a 

thin “sheen” visible on the water surface. 
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Care should be given in handling these types of fluids. The incident should be reported 

to the appropriate authorities and should be mitigated by a hazardous waste consultant 

approved for such matters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15 
 

retain-it ®   

Maintenance Log 

Storm Water Management System 

Location:                                                                ID #: 

Date                                    Inspection Notes                                   Inspector 

 

 

 

 

 

 

Note the following conditions: 

Inlet Module 

Outlet Module 

Water Quality Module 

Oil Elbow 

Oil Accumulation 

Sedimentation Accumulation 

Trash and Debris Quantity 

Flow Conditions 

Flow Control Outlet Structure 

Overflow Pipe 


