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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  
 

 B. Stormwater Checklist and Certification 

 The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.   
 
Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination. 
 
A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report. 

 

 

 

 

 

 Registered Professional Engineer’s Certification 

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

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

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

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 

  



  
 

Stormwater Checklist.doc • 04/01/08 Stormwater Report Checklist • Page 3 of 8 

 

 

 

 

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

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

 
 No disturbance to any Wetland Resource Areas 

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

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

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

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

       
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

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

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 2:  Peak Rate Attenuation 

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

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

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

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

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

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

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

 
  Static   Simple Dynamic   Dynamic Field1 

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

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

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

 

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

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

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

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

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

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

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

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

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 3: Recharge (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

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

  
Standard 4: Water Quality 

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

• Good housekeeping practices;  

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

• Vehicle washing controls; 

• Requirements for routine inspections and maintenance of stormwater BMPs;  

• Spill prevention and response plans;  

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

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

• Pet waste management provisions;  

• Provisions for operation and management of septic systems;  

• Provisions for solid waste management; 

• Snow disposal and plowing plans relative to Wetland Resource Areas; 

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

• Street sweeping schedules; 

• Provisions for prevention of illicit discharges to the stormwater management system; 

• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 
event of a spill or discharges to or near critical areas or from LUHPPL; 

• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  

• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

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

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

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

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

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

 
 

 
 



  
 

Stormwater Checklist.doc • 04/01/08 Stormwater Report Checklist • Page 6 of 8 

 

 

 

 

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). This report also demonstrates 

compliance with the City of New Bedford rules and regulations for stormwater 

design and mitigation.  

Project Description 

MassDOT is proposing to construct an overnight commuter rail layover facility at a 

location known as Wamsutta, situated on a previously developed parcel adjacent to 

216 Herman Melville Boulevard in New Bedford, Massachusetts along the New 

Bedford Main Line (the Project). The Project proposes six layover tracks, a paved 

driveway and access aisle around the layover tracks, ancillary landscape 

improvements, 33 parking spaces, one supply shed for maintenance equipment, one 

power substation, and one crew quarters building along with utility connections to 

support this use.  

The Project is considered a Land Use with Higher Potential Pollutant Loads 

(LUHPPL) as defined in 3.10 CMR 10.04 and 314 CMR 9.02 because the use is 

regulated under the NPDES Multi-Sector General Permit. 

Site Description 

The Site is an approximately 11-acre parcel of land located at the end of the New 

Bedford Main Line in New Bedford, Massachusetts (Figure 1). It is located near the 

intersection of Wamsutta Street and Herman Melville Boulevard, near the southern 

terminus of the New Bedford Main Line, immediately north of the proposed Whale’s 

Tooth Station. The Site is on the east side of the railroad right-of-way (ROW), opposite 

the proposed Whale’s Tooth Station platform and adjacent to an existing freight rail 

yard. New Bedford Harbor lies to the east, just beyond the existing freight yard and 

Herman Melville Boulevard. The Site is ideally suited for a terminal storage/ layover 

facility since it is located in an industrial area adjacent to a freight rail yard and is at 

the end of the railroad line, limiting deadhead moves. 

The former freight rail yard comprising the Site was managed as a voluntary 

“Brownfields” redevelopment site. Soils near the center of the Site contained elevated 

concentrations of polychlorinated biphenyls (PCB), arsenic, lead, and polycyclic 



 

 

 

 

 

Notice of Intent 
Stormwater Report 
Wamsutta Layover Facility 

 

\\vhb\proj\Boston\12815.00 SCR PM & 
CM\Engineering\Civil\Stations\Stormwater\NOI 
Reports\Wamsutta\Stormwater 
Report\STORMWATER REPORT-11-28-
2017.docx 

2  

 

aromatic hydrocarbons (PAHs) with the perimeter soils having lower concentrations 

of these contaminants. An agreement was reached with the Massachusetts 

Department of Environmental Protection (MassDEP) and US Environmental 

Protection Agency (EPA) based on the financial infeasibility of remediating 

contamination at the Site. The contamination was proposed to be left in place with 

proper engineering controls, such as a soil geotextile composition cap and land use 

restrictions consisting of an Activity and Use Limitation (AUL) in the areas exhibiting 

the highest concentrations of contamination above the Upper Concentration Limits.  

Since contaminated soil was left in place, there are potential human health impacts 

related to exposure during future soil disturbance at the Site during construction 

related to the South Coast Rail Project. 

 

There is no Wetland Resource Area located on the Site, but the proposed layover 

facility is within the 100-foot buffer zone of a jurisdictional wetland just north of the 

Site, along Wamsutta Street. Hydrologic Soil Group (HSG) data is not available from 

National Resources Conservation Service (NRCS) for this site.  

 

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

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

Community Panel Number 0393G dated July 16, 2014. This map is included in Figure 

2. The proposed layover facility is located entirely within the coastal zone associated 

with New Bedford Inner Harbor but is not within the New Bedford/Fairhaven 

Designated Port Area (DPA). 

 

 

 

Existing Drainage Conditions 

The majority of the Site is currently situated on an engineered cap. The cap consists of 

a permeable geotextile material that is covered with a layer of soil and crushed stone, 

which varies in depth from 1 to 3 feet. Vegetation has grown in a swath along the 

easternmost freight yard track that was left without the crushed stone layer. When it 

rains, water seeps into the crushed stone layer and pools above the cap to a depth just 

a few inches below the top of the crushed stone. Some water flows through the 

crushed stone and to the vegetated area, where water also pools. In peak storm 

events, water flows off the Site and into the municipal storm drain system which 

discharges into the stream to the north of the Site and ultimately to the harbor.  
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Proposed Drainage Conditions 

The Project is a redevelopment of the Site, so as stated in Standard 7 of the 

Massachusetts Stormwater Standards, it is subject to Standards 2, 3, 4, 5, and 6 to the 

maximum extent practicable. The Site is subject to coastal storm flowage as defined in 

310 CMR 10.04, so it is not subject Standard 2. An overview of planned drainage is 

provided. Runoff would be split between three drainage areas. 

 

In the northern part of the Site, the access roads will be collected via catch basins and 

piped through water quality inlet tanks to the track yard ballast stone which will act 

as a subsurface infiltration best management practice (BMP) with perforated pipe 

located in between tracks to balance the water level within the ballast stone.  This 

stone BMP will overflow to the downstream closed system via an overflow weir 

located within the outlet drain manhole. Two grass channels adjacent to the 

outermost tracks on the east and west side of the Site will also collect some drainage 

overflow. The closed drainage system collects the stormwater for the employees 

parking lot and support buildings. The stormwater flows through a reinforced 

concrete pipe to a water quality manhole. Finally, a concrete pipe connects the water 

quality manhole with the municipal drainage system in Wamsutta Street. 

 

The stormwater for the southern part of the Site would be captured by a swale and 

perforated pipe adjacent to the outermost tracks.  The system has been designed to 

accommodate a future station platform and transition plaza drainage. Drip pans are 

propsed in the track where locomotives will be stored overnight to collect higher potential 

pollution loads and channel any runoff into the closed drainage system. The drip pans 

first channel flow to an oil gas separator prior to combining flows from the drainage 

system into a single water quality manhole located on the southern side of the site. From 

the water quality manhole, the stormwater flows through a concrete pipe south to tie into 

the municipal system near proposed Whales Tooth Station parking area. 

 

The Site has been designed with a comprehensive stormwater management system to 

the maximum extent practicable that has been developed in accordance with the 

Massachusetts Stormwater Standards.  

Environmentally Sensitive and Low Impact 
Development (LID) Techniques 

 

Low Impact Development (LID) techniques and stormwater Best Management 

Practices (BMPs) implemented into the site design include: 

 

� Grass Channel: Runoff from portions of the proposed rail layover yard will be 

directed to grass channels which will discharge to the closed drainage system. 

 



 

 

 

 

 

Notice of Intent 
Stormwater Report 
Wamsutta Layover Facility 

 

\\vhb\proj\Boston\12815.00 SCR PM & 
CM\Engineering\Civil\Stations\Stormwater\NOI 
Reports\Wamsutta\Stormwater 
Report\STORMWATER REPORT-11-28-
2017.docx 

4  

 

Stormwater runoff from all impervious surfaces in proposed conditions will receive 

treatment for stormwater quality prior to discharge to the existing design points. 

Under existing conditions no such treatment is provided for stormwater runoff. 

 
Figure 1: Site Locus Map 
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Figure 2: FEMA 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 fully 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. 

 

Standard 2: Peak Rate Attenuation 

 

Though the project is a redevelopment, it has been designed to comply with Standard 

2 to account for the proposed increase in impervious area on the site.  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.  

 

Drainage areas used in the analyses are shown on Figures 3 and 4. The HydroCAD 

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

Formulation Hydrology. Detailed printouts of the HydroCAD analyses are included 

in Appendix D. Table 3 presents a summary of the existing and proposed conditions 

peak discharge rates. 
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Table 3 
Peak Discharge Rates (cfs*) 
 

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

DP-1:     
Existing 13.07 22.05 29.06 43.01 

Proposed 12.54 21.42 28.07 41.23 
DP-2:     

Existing 10.54 17.80 23.50 34.82 
Proposed 8.05 14.44 19.52 29.88 

DP-3:     
Existing 6.08 9.97 12.99 18.98 

Proposed 6.08 9.97 12.99 18.98 
DP-4:     

Existing 3.68 6.63 8.97 13.68 
Proposed 3.68 6.63 8.97 13.68 

     

*  Expressed in cubic feet per second 

 

The results of the analysis indicate that there is no increase in peak discharge rates 

between the pre- and post-development  

 

 

Standard 3: Stormwater Recharge 

 

Though the project is a redevelopment, the Project has been designed to comply with 

Standard 3 to the extent that groundwater recharge is provided to account for the 

increase in impervious surface proposed in the Project. Appendix E contains detailed 

calculations documenting compliance with Standard 3. 

Standard 4: Water Quality 

 

The Project has been designed to fully comply with Standard 4. 

The proposed stormwater management system implements a treatment train of BMPs 

that has been designed to provide 80% TSS removal of stormwater runoff from all 

proposed impervious surfaces. 

 

Computations and supporting information, including the Long-Term Pollution 

Prevention Plan, are included in Appendix A, C, and G. 

Standard 5: Land Uses with Higher Potential Pollutant 
Loads (LUHPPLs) 
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The Project is considered a LUHPPL and therefore has been designed with suitable 

BMPs sized to treat the 1-inch Water Quality Volume. Proposed source controls and 

pollution prevention measures have been identified in the Long-Term Pollution 

Prevention Plan included in Appendix C. 

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 

Though the Project is a redevelopment, it has been designed to comply with 

Stormwater Management Standards 2-6 to the extent of accounting for the increase in 

impervious surfaces on the Project site. Standards 8-10 have been met completely. 

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

 

The Project will disturb approximately 11 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 B. 

 

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 C as part of the Long Term Pollution Prevention Plan. 

Standard 10: Prohibition of Illicit Discharges 

 
Sanitary sewer and storm drainage structures which were part of the previous 
development on this site are to be completely removed during the site redevelopment. 
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. 
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Appendix A 

Standard 4 Water Quality 

Supporting Information 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Water Quality Volume Calculations

Project Name: Wamsutta Proj. No.: 12815.02

Layover Facility Date: 3/25/2016

Project Location: New Bedford, MA Calculated by:  JIR

WQU 1

Total Impervious Area = 2.63 Acres

Required:

Required Required

 Volume (c.f.)  Volume (gal)

Water Quality Volume 9,547 71,416

Provided:

WQU 2 (OGS)

Total Impervious Area = 750 SF

Required:

Duration Required

(min)  Volume (gal)

Water Quality Volume 5 156 Per Pan

6 Pans

935

Min Requirement 1500

Provided: Detail Dimensions

L W D

5 10 4.1 205 1,534

WQU 3 

Total Impervious Area = 0.32 Acres

Required:

Required Required

 Volume (c.f.)  Volume (gal)

Water Quality Volume 1,162 8,689

Provided:

1

See Attached Calculations

Runoff Depth to

be Treated (in.)

Rainfall

1

See Attached Calculations

Instensity (in/hr)

4

Runoff Depth to

be Treated (in.)

Sheet1\\MABOS\projects\12815.00 SCR PM & CM\PEandPermits\Civil\Stations\Stormwater\NOI 

Reports\Wamsutta\Appendicies\Appendix A_Standard 4 Computations and Supporting Calculations\Water Quality 

Volume Analysis



Project Information & Location
Project Name Wamsutta Project Number 668

City State/ Province Massachusetts

Country United States of America Date 3/25/2016

 Designer Information  EOR Information (optional)

Name Jon Ralphs Name  

Company VHB Company

Phone # 617-603-1591 Phone #

Email jralphs@vhb.com Email

Stormwater Treatment Recommendation
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Brief Stormceptor Sizing Report - WQU 1

Site Name WQU 1

Target TSS Removal (%) 80

TSS Removal (%) Provided

Recommended Stormceptor Model STC 4800

              Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 62

STC 900 73

STC 1200 73

STC 1800 73

STC 2400 78

STC 3600 79

STC 4800 82

STC 6000 83

STC 7200 85

STC 11000 88

STC 13000 89

STC 16000 90

Stormceptor MAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected practicle size distribution.

Stormceptor Brief Sizing Report – Page 1 of 2

shock
Text Box
617-607-1591



Notes

• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA 
Rainfall and Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) 
removal defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for 
further design assistance.

Drainage Area

Total Area (acres) 2.63

Imperviousness % 100.0

Water Quality Objective

TSS Removal (%) 80.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS)

Rainfall 

Station Name HYANNIS

State/Province Massachusetts

Station ID # 3821

Years of Records 14

Latitude 41°24'0"N

Longitude 70°10'47"W

Up Stream Storage

Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution 

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion

Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Project Information & Location
Project Name Wamsutta Project Number 668

City State/ Province Massachusetts

Country United States of America Date 3/25/2016

 Designer Information  EOR Information (optional)

Name Jon Ralphs Name  

Company VHB Company

Phone # 617-603-1591 Phone #

Email jralphs@vhb.com Email

Stormwater Treatment Recommendation
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Brief Stormceptor Sizing Report - WQU 3

Site Name WQU 3

Target TSS Removal (%) 80

TSS Removal (%) Provided

Recommended Stormceptor Model STC 450i

              Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 81

STC 900 86

STC 1200 86

STC 1800 86

STC 2400 88

STC 3600 88

STC 4800 90

STC 6000 90

STC 7200 92

STC 11000 94

STC 13000 94

STC 16000 95

Stormceptor MAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected practicle size distribution.

Stormceptor Brief Sizing Report – Page 1 of 2

shock
Text Box
617-607-1591



Notes

• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA 
Rainfall and Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) 
removal defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for 
further design assistance.

Drainage Area

Total Area (acres) 0.32

Imperviousness % 100.0

Water Quality Objective

TSS Removal (%) 80.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS)

Rainfall 

Station Name HYANNIS

State/Province Massachusetts

Station ID # 3821

Years of Records 14

Latitude 41°24'0"N

Longitude 70°10'47"W

Up Stream Storage

Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution 

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion

Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



 

 

 

 

 

Notice of Intent 
Stormwater Report 
Wamsutta Layover Facility 

 

\\vhb\proj\Boston\12815.00 SCR PM & 
CM\Engineering\Civil\Stations\Stormwater\NOI 
Reports\Wamsutta\Stormwater 
Report\STORMWATER REPORT-11-28-
2017.docx 

10  

 

TSS Removal Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TSS Removal Calculation Worksheet

Project Name: Wamsutta Layover Facility Sheet: 1 of 2

Project Number: 12815.00 Date: 14-Nov-2017

Location: New Bedford Computed by: RLG

Discharge Point: 1 Checked by: HF

Drainage Area(s): PR5

A B C D E

BMP* TSS Removal Rate* Starting TSS Load**
Amount Removed 

(C*D)

Remaining Load    (D-

E)

Water Quality Inlet Tank 25% 1.00 0.25 0.75

Subsurface Infiltration 

Structure
80% 0.75 0.60 0.15

0% 0.15 0.00 0.15

0% 0.15 0.00 0.15

0% 0.15 0.00 0.15

Treatment Train 

TSS Removal =
85%

* 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)

*** Stormceptor sizing calculation gives a TSS removal rate of 87%. To be conservative, 

80% removal is used for this calculation (Change name of device and the claimed removal 

rate shown on the calc. sheet. Remove this sentence if not applicable.

VHB, Inc..
101 Walnut Street

Post Office Box 9151

Watertown, MA 02471

P 617.924.1770

\\vhb\proj\Boston\12815.00 SCR PM & CM\Engineering\Civil\Stations\Stormwater\NOI Reports\Wamsutta\Stormwater Calculations\TSS Removal Worksheet1.xlsx



TSS Removal Calculation Worksheet

Project Name: Wamsutta Layover Facility Sheet: 2 of 2

Project Number: 12815.00 Date: 14-Nov-2017

Location: New Bedford Computed by: RLG

Discharge Point: 2 Checked by: HF

Drainage Area(s): PR1

A B C D E

BMP* TSS Removal Rate* Starting TSS Load**
Amount Removed 

(C*D)

Remaining Load    (D-

E)

StormCeptor 80% 1.00 0.80 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

0% 0.20 0.00 0.20

Treatment Train 

TSS Removal =
80%

* 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)

*** Stormceptor sizing calculation gives a TSS removal rate of 87%. To be conservative, 80% 

removal is used for this calculation (Change name of device and the claimed removal rate 

shown on the calc. sheet. Remove this sentence if not applicable.

VHB, Inc..
101 Walnut Street

Post Office Box 9151

Watertown, MA 02471

P 617.924.1770

\\vhb\proj\Boston\12815.00 SCR PM & CM\Engineering\Civil\Stations\Stormwater\NOI Reports\Wamsutta\Stormwater Calculations\TSS Removal Worksheet1.xlsx
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Water Quality Inlet Sizing Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project Name: Wamsutta Layover Facility Proj. No.: 12815.00

Date: 11/21/2017

Project Location: New Bedford, MA Calculated by: RLG/SJH

Total Contributing Impervious Area (sq.ft.) = 21,176

Water Quality Inlet WQV:

Required:

194                 

Provided: 3,000 gallon tank.  (First chamber 1500 gallons)

Total Contributing Impervious Area (sq.ft.) = 21,944

Water Quality Inlet WQV:

Required:

202                 

Provided: 3,000 gallon tank.  (First chamber 1600 gallons)

Water Quality Inlet Tank 2

First Chamber must have 400 c.f. 

per acre of contributing impervious.

First Chamber 

Required 

Volume (cu.ft.)

First Chamber must have 400 c.f. 

per acre of contributing impervious.

First Chamber 

Required 

Volume (cu.ft.)

Water Quality Inlet Tank Sizing Calculations

Water Quality Inlet Tank 1

Sheet1\\vhb\proj\Boston\12815.00 SCR PM & CM\Engineering\Civil\Stations\Stormwater\NOI 

Reports\Wamsutta\Stormwater Calculations\Water Quality Inlet Sizing Calculations.xls



Project Name: Wamsutta Layover Facility Proj. No.: 12815.00

Date: 11/21/2017

Project Location: New Bedford, MA Calculated by: RLG/SJH

Water Quality Inlet Tank Sizing Calculations

Total Contributing Impervious Area (sq.ft.) = 39,935

Water Quality Inlet WQV:

Required:

367                 

Provided: 4,000 gallon tank.  (First chamber 2,800 gallons)

Water Quality Inlet Tank 3

First Chamber must have 400 c.f. 

per acre of contributing impervious.

First Chamber 

Required 

Volume (cu.ft.)

Sheet1\\vhb\proj\Boston\12815.00 SCR PM & CM\Engineering\Civil\Stations\Stormwater\NOI 

Reports\Wamsutta\Stormwater Calculations\Water Quality Inlet Sizing Calculations.xls
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Appendix B 

Erosion and Sedimentation 

Control Measures 
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 Appendix B: Standard 8 Supporting Information 

 

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. 

Hay Bale Barriers 

Hay bale barriers will be placed to trap sediment transported by runoff before it 

reaches the drainage system or leaves the construction site. Bales will be set at least 

four inches into the existing ground to minimize undercutting by runoff. 

Silt Fencing 

In areas where high runoff velocities or high sediment loads are expected, hay bale 

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 hay 

bale barrier will be replaced as determined by periodic field inspections. 

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.  
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 Appendix B: Standard 8 Supporting Information 

 

 

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 

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. 
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 Appendix B: Standard 8 Supporting Information 

 

� 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. 

 

The sedimentation and erosion control plan is included in project plan set; a reduced 

version and Erosion Control Maintenance checklist is included here for quick 

reference. 
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Appendix C 

Long Term Stormwater Operation 

and Maintenance Measures 
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1 Wamsutta Layover Facility – New Bedford, MA: Long Term Pollution Prevention 

Plan 

 

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, annually, monthly, 

etc.] with a commercial cleaning unit and dispose of removed material. 

� Check loading docks and dumpster areas frequently for spillage and/or 

pavement staining and clean as necessary 

� 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. 
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2 Wamsutta Layover Facility – New Bedford, MA: Long Term Pollution Prevention 

Plan 

 

� 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 three and four inches. 

� 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. 
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3 Wamsutta Layover Facility – New Bedford, MA: Long Term Pollution Prevention 

Plan 

 

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: 

 

� 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 [engineer to identify] should be 

designated as no and/or reduced salt areas. 

� Alternate materials [list alternate materials] should be used in place of standard 

salt and deicing chemicals in specific environmentally sensitive areas [engineer 

to identify].  

� 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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Plan 

 

 

 Spill Prevention and Response Plan 

Spill prevention equipment and training will be provided by the property 

management company 

 

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:  

 Northeast Region – Woburn Office:  

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  
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Additional comments:   
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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 

Wamsutta Layover Facility 

Intersection of Wamsutta St and Herman Melville Blvd. 

New Bedford, Massachusetts 

Owner 

Massachusetts Department of Transportation 

10 Park Plaza 

Boston, Massachusetts 

 

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. 

 

Structural Water Quality Devices  

� Check specific manufacturing instructions on O&M requirements and 

methodology. 

� Inspect devices monthly for the first three months after construction. 

� After initial three month period, all water quality units are to be inspected at 

least four times per year and cleaned a minimum of at least once per year or 

when sediment reaches 8” in depth. 

� Follow manufacturer instructions for inspection and cleaning and contact 

manufacturer if system is malfunctioning.  

Roof Drain Leaders 

� Perform routine roof inspections quarterly. 

� Keep roofs clean and free of debris. 

� Keep roof drainage systems clear. 
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� Keep roof access limited to authorized personnel. 

� Clean inlets draining to the subsurface bed twice per year as necessary. 

�  
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11. Stormceptor Construction Sequence 
The concrete Stormceptor is installed in sections in the following sequence: 

1. Aggregate base 
2. Base slab 
3. Lower chamber sections 
4. Upper chamber section with fiberglass insert 
5. Connect inlet and outlet pipes 
6. Assembly of fiberglass insert components (drop tee, riser pipe, oil cleanout port 

and orifice plate 
7. Remainder of upper chamber 
8. Frame and access cover 

 
The precast base should be placed level at the specified grade. The entire base should be in 
contact with the underlying compacted granular material. Subsequent sections, complete with 
joint seals, should be installed in accordance with the precast concrete manufacturer’s 
recommendations. 
 
Adjustment of the Stormceptor can be performed by lifting the upper sections free of the 
excavated area, re-leveling the base and re-installing the sections. Damaged sections and 
gaskets should be repaired or replaced as necessary. Once the Stormceptor has been 
constructed, any lift holes must be plugged with mortar. 
 

12. Maintenance  

12.1. Health and Safety 
The Stormceptor System has been designed considering safety first. It is recommended that 
confined space entry protocols be followed if entry to the unit is required. In addition, the 
fiberglass insert has the following health and safety features: 
 

• Designed to withstand the weight of personnel 
• A safety grate is located over the 24 inch (600 mm) riser pipe opening 
• Ladder rungs can be provided for entry into the unit, if required 

12.2. Maintenance Procedures 
Maintenance of the Stormceptor system is performed using vacuum trucks. No entry into the 
unit is required for maintenance (in most cases). The vacuum service industry is a well-
established sector of the service industry that cleans underground tanks, sewers and catch 
basins. Costs to clean a Stormceptor will vary based on the size of unit and transportation 
distances. 
 
The need for maintenance can be determined easily by inspecting the unit from the surface. 
The depth of oil in the unit can be determined by inserting a dipstick in the oil 
inspection/cleanout port. 
 
Similarly, the depth of sediment can be measured from the surface without entry into the 
Stormceptor via a dipstick tube equipped with a ball valve. This tube would be inserted 
through the riser pipe. Maintenance should be performed once the sediment depth exceeds 
the guideline values provided in the Table 4. 
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Table 4.  Sediment Depths indicating required servicing. 

 
Sediment Depths Indicating Required Servicing * 

Model Sediment Depth 
inches (mm) 

450i 8 (200) 
900 8 (200) 

1200 10 (250) 
1800 15 (381) 
2400 12 (300) 
3600 17 (430) 
4800 15 (380) 
6000 18 (460) 
7200 15 (381) 
11000 17 (380) 
13000 20 (500) 
16000 17 (380) 

* based on 15% of the Stormceptor unit’s total storage 
 
Although annual servicing is recommended, the frequency of maintenance may need to be 
increased or reduced based on local conditions (i.e. if the unit is filling up with sediment more 
quickly than projected, maintenance may be required semi-annually; conversely once the site 
has stabilized maintenance may only be required every two or three years). 
 
Oil is removed through the oil inspection/cleanout port and sediment is removed through the 
riser pipe. Alternatively oil could be removed from the 24 inches (600 mm) opening if water is 
removed from the lower chamber to lower the oil level below the drop pipes.  
 
The following procedures should be taken when cleaning out Stormceptor: 
 

1. Check for oil through the oil cleanout port 
2. Remove any oil separately using a small portable pump 
3. Decant the water from the unit to the sanitary sewer, if permitted by the local 

regulating authority, or into a separate containment tank 
4. Remove the sludge from the bottom of the unit using the vacuum truck 
5. Re-fill Stormceptor with water where required by the local jurisdiction 

 

12.3. Submerged Stormceptor 
Careful attention should be paid to maintenance of the Submerged Stormceptor System. In 
cases where the storm drain system is submerged, there is a requirement to plug both the 
inlet and outlet pipes to economically clean out the unit.  
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12.4. Hydrocarbon Spills 
The Stormceptor is often installed in areas where the potential for spills is great. The 
Stormceptor System should be cleaned immediately after a spill occurs by a licensed liquid 
waste hauler. 
 

12.5. Disposal 
Requirements for the disposal of material from the Stormceptor System are similar to that of 
any other stormwater Best Management Practice (BMP) where permitted. Disposal options 
for the sediment may range from disposal in a sanitary trunk sewer upstream of a sewage 
treatment plant, to disposal in a sanitary landfill site. Petroleum waste products collected in 
the Stormceptor (free oil/chemical/fuel spills) should be removed by a licensed waste 
management company. 
 

12.6. Oil Sheens 
With a steady influx of water with high concentrations of oil, a sheen may be noticeable at the 
Stormceptor outlet. This may occur because a rainbow or sheen can be seen at very small oil 
concentrations (<10 mg/L). Stormceptor will remove over 98% of all free oil spills from storm 
sewer systems for dry weather or frequently occurring runoff events.  
 
The appearance of a sheen at the outlet with high influent oil concentrations does not mean 
the unit is not working to this level of removal. In addition, if the influent oil is emulsified the 
Stormceptor will not be able to remove it. The Stormceptor is designed for free oil removal 
and not emulsified conditions.
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Appendix D 

Standard 2: Hydrologic Analysis 
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HydroCAD Analysis: Existing Conditions 
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Wamsutta Layover Facility
Type III 24-hr  2-Year Rainfall=3.28"Wamsutta-EX

  Printed  11/27/2017Prepared by VHB
Page 2HydroCAD® 10.00-18  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment EX1: EX1

Runoff = 13.07 cfs @ 12.20 hrs,  Volume= 1.224 af,  Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (ac) CN Description

3.715 94 Fallow, bare soil, HSG D
0.765 84 50-75% Grass cover, Fair, HSG D

* 1.512 84 Freight Yard Ballast HSG D
1.126 77 Brush, Fair, HSG D

7.118 88 Weighted Average
7.118 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.2 700 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.7 750 Total

Subcatchment EX1: EX1

Runoff

Hydrograph

Time  (hours)
242220181614121086420
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0

Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=7.118 ac

Runoff Volume=1.224 af

Runoff Depth>2.06"

Flow Length=750'

Tc=14.7 min

CN=88

13.07 cfs
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Type III 24-hr  2-Year Rainfall=3.28"Wamsutta-EX
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Summary for Subcatchment EX2: EX2

Runoff = 10.54 cfs @ 12.38 hrs,  Volume= 1.283 af,  Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (ac) CN Description

2.917 94 Fallow, bare soil, HSG D
3.231 84 50-75% Grass cover, Fair, HSG D

* 1.332 84 Freigth Yard Ballast, HSG D

7.480 88 Weighted Average
7.480 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

20.5 1,400 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

28.0 1,450 Total

Subcatchment EX2: EX2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=7.480 ac

Runoff Volume=1.283 af

Runoff Depth>2.06"

Flow Length=1,450'

Tc=28.0 min

CN=88

10.54 cfs
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Summary for Subcatchment EX3: EX3

Runoff = 6.08 cfs @ 12.22 hrs,  Volume= 0.591 af,  Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (ac) CN Description

1.907 94 Fallow, bare soil, HSG D
1.264 84 50-75% Grass cover, Fair, HSG D

3.171 90 Weighted Average
3.171 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.3 500 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.2 150 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

16.0 700 Total

Subcatchment EX3: EX3

Runoff

Hydrograph

Time  (hours)
242220181614121086420
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Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=3.171 ac

Runoff Volume=0.591 af

Runoff Depth>2.24"

Flow Length=700'

Tc=16.0 min

CN=90

6.08 cfs
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Summary for Subcatchment EX4: EX4

Runoff = 3.68 cfs @ 12.33 hrs,  Volume= 0.415 af,  Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (ac) CN Description

* 1.321 84 Rail Ballast, HSG D
1.541 84 50-75% Grass cover, Fair, HSG D

2.862 84 Weighted Average
2.862 100.00% Pervious Area

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

3.9 50 0.0050 0.21 Sheet Flow, sheet flow on the track base
Fallow   n= 0.050   P2= 3.40"

19.6 1,250 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.5 1,300 Total

Subcatchment EX4: EX4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=2.862 ac

Runoff Volume=0.415 af

Runoff Depth>1.74"

Flow Length=1,300'

Slope=0.0050 '/'

Tc=23.5 min

CN=84

3.68 cfs



Wamsutta Layover Facility
Type III 24-hr  2-Year Rainfall=3.28"Wamsutta-EX

  Printed  11/27/2017Prepared by VHB
Page 6HydroCAD® 10.00-18  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Link DP1: DP1

Inflow Area = 7.118 ac, 0.00% Impervious,  Inflow Depth > 2.06"    for  2-Year event
Inflow = 13.07 cfs @ 12.20 hrs,  Volume= 1.224 af
Primary = 13.07 cfs @ 12.20 hrs,  Volume= 1.224 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP1: DP1

Inflow
Primary

Hydrograph

Time  (hours)
242220181614121086420

F
lo

w
  
(c

fs
)

14

12

10

8

6

4

2

0

Inflow Area=7.118 ac

13.07 cfs
13.07 cfs
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Summary for Link DP2: DP2

Inflow Area = 7.480 ac, 0.00% Impervious,  Inflow Depth > 2.06"    for  2-Year event
Inflow = 10.54 cfs @ 12.38 hrs,  Volume= 1.283 af
Primary = 10.54 cfs @ 12.38 hrs,  Volume= 1.283 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP2: DP2
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Inflow Area=7.480 ac

10.54 cfs
10.54 cfs
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Summary for Link DP3: DP3

Inflow Area = 3.171 ac, 0.00% Impervious,  Inflow Depth > 2.24"    for  2-Year event
Inflow = 6.08 cfs @ 12.22 hrs,  Volume= 0.591 af
Primary = 6.08 cfs @ 12.22 hrs,  Volume= 0.591 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP3: DP3
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Inflow Area=3.171 ac
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Summary for Link DP4: DP4

Inflow Area = 2.862 ac, 0.00% Impervious,  Inflow Depth > 1.74"    for  2-Year event
Inflow = 3.68 cfs @ 12.33 hrs,  Volume= 0.415 af
Primary = 3.68 cfs @ 12.33 hrs,  Volume= 0.415 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP4: DP4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.862 ac

3.68 cfs
3.68 cfs
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Summary for Subcatchment EX1: EX1

Runoff = 22.05 cfs @ 12.20 hrs,  Volume= 2.098 af,  Depth> 3.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (ac) CN Description

3.715 94 Fallow, bare soil, HSG D
0.765 84 50-75% Grass cover, Fair, HSG D

* 1.512 84 Freight Yard Ballast HSG D
1.126 77 Brush, Fair, HSG D

7.118 88 Weighted Average
7.118 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.2 700 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.7 750 Total

Subcatchment EX1: EX1

Runoff
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=7.118 ac

Runoff Volume=2.098 af

Runoff Depth>3.54"

Flow Length=750'

Tc=14.7 min

CN=88

22.05 cfs



Wamsutta Layover Facility
Type III 24-hr  10-Year Rainfall=4.87"Wamsutta-EX

  Printed  11/27/2017Prepared by VHB
Page 11HydroCAD® 10.00-18  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment EX2: EX2

Runoff = 17.80 cfs @ 12.38 hrs,  Volume= 2.200 af,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (ac) CN Description

2.917 94 Fallow, bare soil, HSG D
3.231 84 50-75% Grass cover, Fair, HSG D

* 1.332 84 Freigth Yard Ballast, HSG D

7.480 88 Weighted Average
7.480 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

20.5 1,400 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

28.0 1,450 Total

Subcatchment EX2: EX2

Runoff
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=7.480 ac

Runoff Volume=2.200 af

Runoff Depth>3.53"

Flow Length=1,450'

Tc=28.0 min

CN=88

17.80 cfs
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Summary for Subcatchment EX3: EX3

Runoff = 9.97 cfs @ 12.21 hrs,  Volume= 0.989 af,  Depth> 3.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (ac) CN Description

1.907 94 Fallow, bare soil, HSG D
1.264 84 50-75% Grass cover, Fair, HSG D

3.171 90 Weighted Average
3.171 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.3 500 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.2 150 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

16.0 700 Total

Subcatchment EX3: EX3
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=3.171 ac

Runoff Volume=0.989 af

Runoff Depth>3.74"

Flow Length=700'

Tc=16.0 min

CN=90

9.97 cfs
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Summary for Subcatchment EX4: EX4

Runoff = 6.63 cfs @ 12.32 hrs,  Volume= 0.749 af,  Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (ac) CN Description

* 1.321 84 Rail Ballast, HSG D
1.541 84 50-75% Grass cover, Fair, HSG D

2.862 84 Weighted Average
2.862 100.00% Pervious Area

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

3.9 50 0.0050 0.21 Sheet Flow, sheet flow on the track base
Fallow   n= 0.050   P2= 3.40"

19.6 1,250 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.5 1,300 Total

Subcatchment EX4: EX4

Runoff
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=2.862 ac

Runoff Volume=0.749 af

Runoff Depth>3.14"

Flow Length=1,300'

Slope=0.0050 '/'

Tc=23.5 min

CN=84

6.63 cfs



Wamsutta Layover Facility
Type III 24-hr  10-Year Rainfall=4.87"Wamsutta-EX

  Printed  11/27/2017Prepared by VHB
Page 14HydroCAD® 10.00-18  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Link DP1: DP1

Inflow Area = 7.118 ac, 0.00% Impervious,  Inflow Depth > 3.54"    for  10-Year event
Inflow = 22.05 cfs @ 12.20 hrs,  Volume= 2.098 af
Primary = 22.05 cfs @ 12.20 hrs,  Volume= 2.098 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP1: DP1
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Inflow Area=7.118 ac
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Summary for Link DP2: DP2

Inflow Area = 7.480 ac, 0.00% Impervious,  Inflow Depth > 3.53"    for  10-Year event
Inflow = 17.80 cfs @ 12.38 hrs,  Volume= 2.200 af
Primary = 17.80 cfs @ 12.38 hrs,  Volume= 2.200 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP2: DP2
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Inflow Area=7.480 ac
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Summary for Link DP3: DP3

Inflow Area = 3.171 ac, 0.00% Impervious,  Inflow Depth > 3.74"    for  10-Year event
Inflow = 9.97 cfs @ 12.21 hrs,  Volume= 0.989 af
Primary = 9.97 cfs @ 12.21 hrs,  Volume= 0.989 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP3: DP3
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Inflow Area=3.171 ac
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Summary for Link DP4: DP4

Inflow Area = 2.862 ac, 0.00% Impervious,  Inflow Depth > 3.14"    for  10-Year event
Inflow = 6.63 cfs @ 12.32 hrs,  Volume= 0.749 af
Primary = 6.63 cfs @ 12.32 hrs,  Volume= 0.749 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP4: DP4
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Inflow Area=2.862 ac
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Summary for Subcatchment EX1: EX1

Runoff = 29.06 cfs @ 12.20 hrs,  Volume= 2.801 af,  Depth> 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (ac) CN Description

3.715 94 Fallow, bare soil, HSG D
0.765 84 50-75% Grass cover, Fair, HSG D

* 1.512 84 Freight Yard Ballast HSG D
1.126 77 Brush, Fair, HSG D

7.118 88 Weighted Average
7.118 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.2 700 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.7 750 Total

Subcatchment EX1: EX1

Runoff
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=7.118 ac

Runoff Volume=2.801 af

Runoff Depth>4.72"

Flow Length=750'

Tc=14.7 min

CN=88

29.06 cfs
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Summary for Subcatchment EX2: EX2

Runoff = 23.50 cfs @ 12.37 hrs,  Volume= 2.936 af,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (ac) CN Description

2.917 94 Fallow, bare soil, HSG D
3.231 84 50-75% Grass cover, Fair, HSG D

* 1.332 84 Freigth Yard Ballast, HSG D

7.480 88 Weighted Average
7.480 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

20.5 1,400 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

28.0 1,450 Total

Subcatchment EX2: EX2

Runoff
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=7.480 ac

Runoff Volume=2.936 af

Runoff Depth>4.71"

Flow Length=1,450'

Tc=28.0 min

CN=88

23.50 cfs
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Summary for Subcatchment EX3: EX3

Runoff = 12.99 cfs @ 12.21 hrs,  Volume= 1.306 af,  Depth> 4.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (ac) CN Description

1.907 94 Fallow, bare soil, HSG D
1.264 84 50-75% Grass cover, Fair, HSG D

3.171 90 Weighted Average
3.171 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.3 500 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.2 150 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

16.0 700 Total

Subcatchment EX3: EX3

Runoff

Hydrograph
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=3.171 ac

Runoff Volume=1.306 af

Runoff Depth>4.94"

Flow Length=700'

Tc=16.0 min

CN=90

12.99 cfs
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Summary for Subcatchment EX4: EX4

Runoff = 8.97 cfs @ 12.32 hrs,  Volume= 1.021 af,  Depth> 4.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (ac) CN Description

* 1.321 84 Rail Ballast, HSG D
1.541 84 50-75% Grass cover, Fair, HSG D

2.862 84 Weighted Average
2.862 100.00% Pervious Area

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

3.9 50 0.0050 0.21 Sheet Flow, sheet flow on the track base
Fallow   n= 0.050   P2= 3.40"

19.6 1,250 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.5 1,300 Total

Subcatchment EX4: EX4

Runoff
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=2.862 ac

Runoff Volume=1.021 af

Runoff Depth>4.28"

Flow Length=1,300'

Slope=0.0050 '/'

Tc=23.5 min

CN=84

8.97 cfs
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Summary for Link DP1: DP1

Inflow Area = 7.118 ac, 0.00% Impervious,  Inflow Depth > 4.72"    for  25-Year event
Inflow = 29.06 cfs @ 12.20 hrs,  Volume= 2.801 af
Primary = 29.06 cfs @ 12.20 hrs,  Volume= 2.801 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP1: DP1

Inflow
Primary

Hydrograph
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Inflow Area=7.118 ac

29.06 cfs
29.06 cfs
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Summary for Link DP2: DP2

Inflow Area = 7.480 ac, 0.00% Impervious,  Inflow Depth > 4.71"    for  25-Year event
Inflow = 23.50 cfs @ 12.37 hrs,  Volume= 2.936 af
Primary = 23.50 cfs @ 12.37 hrs,  Volume= 2.936 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP2: DP2
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Inflow Area=7.480 ac
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Summary for Link DP3: DP3

Inflow Area = 3.171 ac, 0.00% Impervious,  Inflow Depth > 4.94"    for  25-Year event
Inflow = 12.99 cfs @ 12.21 hrs,  Volume= 1.306 af
Primary = 12.99 cfs @ 12.21 hrs,  Volume= 1.306 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP3: DP3

Inflow
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Inflow Area=3.171 ac
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Summary for Link DP4: DP4

Inflow Area = 2.862 ac, 0.00% Impervious,  Inflow Depth > 4.28"    for  25-Year event
Inflow = 8.97 cfs @ 12.32 hrs,  Volume= 1.021 af
Primary = 8.97 cfs @ 12.32 hrs,  Volume= 1.021 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP4: DP4

Inflow
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Inflow Area=2.862 ac
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Summary for Subcatchment EX1: EX1

Runoff = 43.01 cfs @ 12.20 hrs,  Volume= 4.236 af,  Depth> 7.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (ac) CN Description

3.715 94 Fallow, bare soil, HSG D
0.765 84 50-75% Grass cover, Fair, HSG D

* 1.512 84 Freight Yard Ballast HSG D
1.126 77 Brush, Fair, HSG D

7.118 88 Weighted Average
7.118 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.2 700 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.7 750 Total

Subcatchment EX1: EX1

Runoff
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=7.118 ac

Runoff Volume=4.236 af

Runoff Depth>7.14"

Flow Length=750'

Tc=14.7 min

CN=88

43.01 cfs
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Summary for Subcatchment EX2: EX2

Runoff = 34.82 cfs @ 12.37 hrs,  Volume= 4.441 af,  Depth> 7.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (ac) CN Description

2.917 94 Fallow, bare soil, HSG D
3.231 84 50-75% Grass cover, Fair, HSG D

* 1.332 84 Freigth Yard Ballast, HSG D

7.480 88 Weighted Average
7.480 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

20.5 1,400 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

28.0 1,450 Total

Subcatchment EX2: EX2
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=7.480 ac

Runoff Volume=4.441 af

Runoff Depth>7.13"

Flow Length=1,450'

Tc=28.0 min

CN=88

34.82 cfs
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Summary for Subcatchment EX3: EX3

Runoff = 18.98 cfs @ 12.21 hrs,  Volume= 1.950 af,  Depth> 7.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (ac) CN Description

1.907 94 Fallow, bare soil, HSG D
1.264 84 50-75% Grass cover, Fair, HSG D

3.171 90 Weighted Average
3.171 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.3 500 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.2 150 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

16.0 700 Total

Subcatchment EX3: EX3
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=3.171 ac

Runoff Volume=1.950 af

Runoff Depth>7.38"

Flow Length=700'

Tc=16.0 min

CN=90

18.98 cfs
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Summary for Subcatchment EX4: EX4

Runoff = 13.68 cfs @ 12.31 hrs,  Volume= 1.586 af,  Depth> 6.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (ac) CN Description

* 1.321 84 Rail Ballast, HSG D
1.541 84 50-75% Grass cover, Fair, HSG D

2.862 84 Weighted Average
2.862 100.00% Pervious Area

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

3.9 50 0.0050 0.21 Sheet Flow, sheet flow on the track base
Fallow   n= 0.050   P2= 3.40"

19.6 1,250 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.5 1,300 Total

Subcatchment EX4: EX4
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=2.862 ac

Runoff Volume=1.586 af

Runoff Depth>6.65"

Flow Length=1,300'

Slope=0.0050 '/'

Tc=23.5 min

CN=84

13.68 cfs
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Summary for Link DP1: DP1

Inflow Area = 7.118 ac, 0.00% Impervious,  Inflow Depth > 7.14"    for  100-Year event
Inflow = 43.01 cfs @ 12.20 hrs,  Volume= 4.236 af
Primary = 43.01 cfs @ 12.20 hrs,  Volume= 4.236 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP1: DP1
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Inflow Area=7.118 ac

43.01 cfs
43.01 cfs
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Summary for Link DP2: DP2

Inflow Area = 7.480 ac, 0.00% Impervious,  Inflow Depth > 7.13"    for  100-Year event
Inflow = 34.82 cfs @ 12.37 hrs,  Volume= 4.441 af
Primary = 34.82 cfs @ 12.37 hrs,  Volume= 4.441 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP2: DP2
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Inflow Area=7.480 ac
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Summary for Link DP3: DP3

Inflow Area = 3.171 ac, 0.00% Impervious,  Inflow Depth > 7.38"    for  100-Year event
Inflow = 18.98 cfs @ 12.21 hrs,  Volume= 1.950 af
Primary = 18.98 cfs @ 12.21 hrs,  Volume= 1.950 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP3: DP3
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Inflow Area=3.171 ac
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Summary for Link DP4: DP4

Inflow Area = 2.862 ac, 0.00% Impervious,  Inflow Depth > 6.65"    for  100-Year event
Inflow = 13.68 cfs @ 12.31 hrs,  Volume= 1.586 af
Primary = 13.68 cfs @ 12.31 hrs,  Volume= 1.586 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP4: DP4
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Inflow Area=2.862 ac

13.68 cfs
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Summary for Subcatchment PR1: PR1

Runoff = 10.20 cfs @ 12.21 hrs,  Volume= 0.953 af,  Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (ac) CN Description

0.661 98 Paved parking, HSG D
3.345 84 50-75% Grass cover, Fair, HSG D

* 1.512 84 Freight Yard Ballast HSG D
1.035 77 Brush, Fair, HSG D

6.553 84 Weighted Average
5.892 89.91% Pervious Area
0.661 10.09% Impervious Area

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

9.5 50 0.0050 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

5.2 500 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.7 550 Total

Subcatchment PR1: PR1
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Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=6.553 ac

Runoff Volume=0.953 af

Runoff Depth>1.74"

Flow Length=550'

Tc=14.7 min

CN=84

10.20 cfs
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Summary for Subcatchment PR2: PR2

Runoff = 8.05 cfs @ 12.18 hrs,  Volume= 0.723 af,  Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (ac) CN Description

2.569 84 50-75% Grass cover, Fair, HSG D
* 2.381 84 Freigth Yard Ballast, HSG D

0.019 98 Paved parking, HSG D

4.969 84 Weighted Average
4.950 99.62% Pervious Area
0.019 0.38% Impervious Area

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

9.5 50 0.0050 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

3.5 380 0.0130 1.84 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.0 430 Total

Subcatchment PR2: PR2
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Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=4.969 ac

Runoff Volume=0.723 af

Runoff Depth>1.75"

Flow Length=430'

Tc=13.0 min

CN=84

8.05 cfs
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Summary for Subcatchment PR3: PR3

Runoff = 6.08 cfs @ 12.22 hrs,  Volume= 0.591 af,  Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (sf) CN Description

83,051 94 Fallow, bare soil, HSG D
55,074 84 50-75% Grass cover, Fair, HSG D

138,125 90 Weighted Average
138,125 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.3 500 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.2 150 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

16.0 700 Total

Subcatchment PR3: PR3
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Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=138,125 sf

Runoff Volume=0.591 af

Runoff Depth>2.24"

Flow Length=700'

Tc=16.0 min

CN=90

6.08 cfs
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Summary for Subcatchment PR4: PR4

Runoff = 3.68 cfs @ 12.33 hrs,  Volume= 0.415 af,  Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (sf) CN Description

* 57,552 84 Rail Ballast, HSG D
67,142 84 50-75% Grass cover, Fair, HSG D

124,694 84 Weighted Average
124,694 100.00% Pervious Area

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

3.9 50 0.0050 0.21 Sheet Flow, sheet flow on the track base
Fallow   n= 0.050   P2= 3.40"

19.6 1,250 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.5 1,300 Total

Subcatchment PR4: PR4
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Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=124,694 sf

Runoff Volume=0.415 af

Runoff Depth>1.74"

Flow Length=1,300'

Slope=0.0050 '/'

Tc=23.5 min

CN=84

3.68 cfs
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Summary for Subcatchment PR5: PR5

Runoff = 8.60 cfs @ 12.09 hrs,  Volume= 0.646 af,  Depth> 2.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.28"

Area (ac) CN Description

1.905 98 Paved parking, HSG D
* 1.171 84 Ballast, HSG D

3.076 93 Weighted Average
1.171 38.07% Pervious Area
1.905 61.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR5: PR5
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Type III 24-hr

2-Year Rainfall=3.28"

Runoff Area=3.076 ac

Runoff Volume=0.646 af

Runoff Depth>2.52"

Tc=6.0 min

CN=93

8.60 cfs
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Summary for Pond 1P: Ballast Yard Stone

Inflow Area = 3.076 ac, 61.93% Impervious,  Inflow Depth > 2.52"    for  2-Year event
Inflow = 8.60 cfs @ 12.09 hrs,  Volume= 0.646 af
Outflow = 2.96 cfs @ 12.37 hrs,  Volume= 0.520 af,  Atten= 66%,  Lag= 17.0 min
Discarded = 0.53 cfs @ 11.90 hrs,  Volume= 0.092 af
Primary = 2.44 cfs @ 12.37 hrs,  Volume= 0.428 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.39' @ 12.37 hrs   Surf.Area= 3.075 ac   Storage= 0.246 af

Plug-Flow detention time= 128.7 min calculated for 0.520 af (80% of inflow)
Center-of-Mass det. time= 54.5 min ( 845.8 - 791.3 )

Volume Invert Avail.Storage Storage Description

#1 9.00' 0.107 af 3.00'W x 950.00'L x 2.30'H Prismatoid  x 2
0.301 af Overall - 0.034 af Embedded = 0.267 af  x 40.0% Voids

#2 9.30' 0.034 af 12.0"  Round Pipe Storage  x 2  Inside #1
L= 950.0'  S= 0.0010 '/'

#3 11.30' 1.178 af 135.00'W x 950.00'L x 1.00'H Prismatoid
2.944 af Overall  x 40.0% Voids

1.319 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 9.00' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 9.80' 12.0"  Round Culvert   

L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 9.80' / 8.90'   S= 0.0281 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 2 11.00' 3.0' long x 3.00' rise Sharp-Crested Rectangular Weir   
2 End Contraction(s)   1.0' Crest Height   

Discarded OutFlow  Max=0.53 cfs @ 11.90 hrs  HW=11.30'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.53 cfs)

Primary OutFlow  Max=2.43 cfs @ 12.37 hrs  HW=11.39'   (Free Discharge)
2=Culvert  (Passes 2.43 cfs of 3.12 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 2.43 cfs @ 2.14 fps)
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Pond 1P: Ballast Yard Stone
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Inflow Area=3.076 ac

Peak Elev=11.39'

Storage=0.246 af
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2.96 cfs

0.53 cfs

2.44 cfs



Type III 24-hr  2-Year Rainfall=3.28"Wamsutta-PR
  Printed  11/28/2017Prepared by VHB

Page 9HydroCAD® 10.00-18  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Link DP1: DP1

Inflow Area = 9.629 ac, 26.65% Impervious,  Inflow Depth > 1.72"    for  2-Year event
Inflow = 12.54 cfs @ 12.21 hrs,  Volume= 1.380 af
Primary = 12.54 cfs @ 12.21 hrs,  Volume= 1.380 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP1: DP1
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Summary for Link DP2: DP2

Inflow Area = 4.969 ac, 0.38% Impervious,  Inflow Depth > 1.75"    for  2-Year event
Inflow = 8.05 cfs @ 12.18 hrs,  Volume= 0.723 af
Primary = 8.05 cfs @ 12.18 hrs,  Volume= 0.723 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP2: DP2
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Summary for Link DP3: DP3

Inflow Area = 3.171 ac, 0.00% Impervious,  Inflow Depth > 2.24"    for  2-Year event
Inflow = 6.08 cfs @ 12.22 hrs,  Volume= 0.591 af
Primary = 6.08 cfs @ 12.22 hrs,  Volume= 0.591 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP3: DP3
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Inflow Area=3.171 ac
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Summary for Link DP4: DP4

Inflow Area = 2.863 ac, 0.00% Impervious,  Inflow Depth > 1.74"    for  2-Year event
Inflow = 3.68 cfs @ 12.33 hrs,  Volume= 0.415 af
Primary = 3.68 cfs @ 12.33 hrs,  Volume= 0.415 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP4: DP4
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Summary for Subcatchment PR1: PR1

Runoff = 18.30 cfs @ 12.20 hrs,  Volume= 1.717 af,  Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (ac) CN Description

0.661 98 Paved parking, HSG D
3.345 84 50-75% Grass cover, Fair, HSG D

* 1.512 84 Freight Yard Ballast HSG D
1.035 77 Brush, Fair, HSG D

6.553 84 Weighted Average
5.892 89.91% Pervious Area
0.661 10.09% Impervious Area

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

9.5 50 0.0050 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

5.2 500 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.7 550 Total

Subcatchment PR1: PR1
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=6.553 ac

Runoff Volume=1.717 af

Runoff Depth>3.14"

Flow Length=550'

Tc=14.7 min

CN=84

18.30 cfs
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Summary for Subcatchment PR2: PR2

Runoff = 14.44 cfs @ 12.18 hrs,  Volume= 1.302 af,  Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (ac) CN Description

2.569 84 50-75% Grass cover, Fair, HSG D
* 2.381 84 Freigth Yard Ballast, HSG D

0.019 98 Paved parking, HSG D

4.969 84 Weighted Average
4.950 99.62% Pervious Area
0.019 0.38% Impervious Area

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

9.5 50 0.0050 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

3.5 380 0.0130 1.84 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.0 430 Total

Subcatchment PR2: PR2

Runoff
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=4.969 ac

Runoff Volume=1.302 af

Runoff Depth>3.14"

Flow Length=430'

Tc=13.0 min

CN=84

14.44 cfs
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Summary for Subcatchment PR3: PR3

Runoff = 9.97 cfs @ 12.21 hrs,  Volume= 0.989 af,  Depth> 3.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (sf) CN Description

83,051 94 Fallow, bare soil, HSG D
55,074 84 50-75% Grass cover, Fair, HSG D

138,125 90 Weighted Average
138,125 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.3 500 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.2 150 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

16.0 700 Total

Subcatchment PR3: PR3

Runoff
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=138,125 sf

Runoff Volume=0.989 af

Runoff Depth>3.74"

Flow Length=700'

Tc=16.0 min

CN=90

9.97 cfs
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Summary for Subcatchment PR4: PR4

Runoff = 6.63 cfs @ 12.32 hrs,  Volume= 0.749 af,  Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (sf) CN Description

* 57,552 84 Rail Ballast, HSG D
67,142 84 50-75% Grass cover, Fair, HSG D

124,694 84 Weighted Average
124,694 100.00% Pervious Area

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

3.9 50 0.0050 0.21 Sheet Flow, sheet flow on the track base
Fallow   n= 0.050   P2= 3.40"

19.6 1,250 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.5 1,300 Total

Subcatchment PR4: PR4
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=124,694 sf

Runoff Volume=0.749 af

Runoff Depth>3.14"

Flow Length=1,300'

Slope=0.0050 '/'

Tc=23.5 min

CN=84

6.63 cfs
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Summary for Subcatchment PR5: PR5

Runoff = 13.50 cfs @ 12.09 hrs,  Volume= 1.043 af,  Depth> 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.87"

Area (ac) CN Description

1.905 98 Paved parking, HSG D
* 1.171 84 Ballast, HSG D

3.076 93 Weighted Average
1.171 38.07% Pervious Area
1.905 61.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR5: PR5

Runoff
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Type III 24-hr

10-Year Rainfall=4.87"

Runoff Area=3.076 ac

Runoff Volume=1.043 af

Runoff Depth>4.07"

Tc=6.0 min

CN=93

13.50 cfs
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Summary for Pond 1P: Ballast Yard Stone

Inflow Area = 3.076 ac, 61.93% Impervious,  Inflow Depth > 4.07"    for  10-Year event
Inflow = 13.50 cfs @ 12.09 hrs,  Volume= 1.043 af
Outflow = 3.77 cfs @ 12.43 hrs,  Volume= 0.915 af,  Atten= 72%,  Lag= 20.7 min
Discarded = 0.53 cfs @ 11.70 hrs,  Volume= 0.138 af
Primary = 3.25 cfs @ 12.43 hrs,  Volume= 0.777 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.50' @ 12.43 hrs   Surf.Area= 3.075 ac   Storage= 0.371 af

Plug-Flow detention time= 110.0 min calculated for 0.915 af (88% of inflow)
Center-of-Mass det. time= 54.3 min ( 832.9 - 778.6 )

Volume Invert Avail.Storage Storage Description

#1 9.00' 0.107 af 3.00'W x 950.00'L x 2.30'H Prismatoid  x 2
0.301 af Overall - 0.034 af Embedded = 0.267 af  x 40.0% Voids

#2 9.30' 0.034 af 12.0"  Round Pipe Storage  x 2  Inside #1
L= 950.0'  S= 0.0010 '/'

#3 11.30' 1.178 af 135.00'W x 950.00'L x 1.00'H Prismatoid
2.944 af Overall  x 40.0% Voids

1.319 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 9.00' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 9.80' 12.0"  Round Culvert   

L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 9.80' / 8.90'   S= 0.0281 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 2 11.00' 3.0' long x 3.00' rise Sharp-Crested Rectangular Weir   
2 End Contraction(s)   1.0' Crest Height   

Discarded OutFlow  Max=0.53 cfs @ 11.70 hrs  HW=11.30'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.53 cfs)

Primary OutFlow  Max=3.26 cfs @ 12.43 hrs  HW=11.49'   (Free Discharge)
2=Culvert  (Inlet Controls 3.26 cfs @ 4.16 fps)

3=Sharp-Crested Rectangular Weir  (Passes 3.26 cfs of 3.50 cfs potential flow)
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Pond 1P: Ballast Yard Stone
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Inflow Area=3.076 ac

Peak Elev=11.50'

Storage=0.371 af

13.50 cfs

3.77 cfs

0.53 cfs

3.25 cfs
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Summary for Link DP1: DP1

Inflow Area = 9.629 ac, 26.65% Impervious,  Inflow Depth > 3.11"    for  10-Year event
Inflow = 21.42 cfs @ 12.20 hrs,  Volume= 2.494 af
Primary = 21.42 cfs @ 12.20 hrs,  Volume= 2.494 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP1: DP1
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Inflow Area=9.629 ac
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21.42 cfs
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Summary for Link DP2: DP2

Inflow Area = 4.969 ac, 0.38% Impervious,  Inflow Depth > 3.14"    for  10-Year event
Inflow = 14.44 cfs @ 12.18 hrs,  Volume= 1.302 af
Primary = 14.44 cfs @ 12.18 hrs,  Volume= 1.302 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP2: DP2
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Inflow Area=4.969 ac
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Summary for Link DP3: DP3

Inflow Area = 3.171 ac, 0.00% Impervious,  Inflow Depth > 3.74"    for  10-Year event
Inflow = 9.97 cfs @ 12.21 hrs,  Volume= 0.989 af
Primary = 9.97 cfs @ 12.21 hrs,  Volume= 0.989 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP3: DP3
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Inflow Area=3.171 ac
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Summary for Link DP4: DP4

Inflow Area = 2.863 ac, 0.00% Impervious,  Inflow Depth > 3.14"    for  10-Year event
Inflow = 6.63 cfs @ 12.32 hrs,  Volume= 0.749 af
Primary = 6.63 cfs @ 12.32 hrs,  Volume= 0.749 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP4: DP4
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Inflow Area=2.863 ac
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Summary for Subcatchment PR1: PR1

Runoff = 24.75 cfs @ 12.20 hrs,  Volume= 2.342 af,  Depth> 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (ac) CN Description

0.661 98 Paved parking, HSG D
3.345 84 50-75% Grass cover, Fair, HSG D

* 1.512 84 Freight Yard Ballast HSG D
1.035 77 Brush, Fair, HSG D

6.553 84 Weighted Average
5.892 89.91% Pervious Area
0.661 10.09% Impervious Area

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

9.5 50 0.0050 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

5.2 500 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.7 550 Total

Subcatchment PR1: PR1
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=6.553 ac

Runoff Volume=2.342 af

Runoff Depth>4.29"

Flow Length=550'

Tc=14.7 min

CN=84

24.75 cfs
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Summary for Subcatchment PR2: PR2

Runoff = 19.52 cfs @ 12.18 hrs,  Volume= 1.777 af,  Depth> 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (ac) CN Description

2.569 84 50-75% Grass cover, Fair, HSG D
* 2.381 84 Freigth Yard Ballast, HSG D

0.019 98 Paved parking, HSG D

4.969 84 Weighted Average
4.950 99.62% Pervious Area
0.019 0.38% Impervious Area

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

9.5 50 0.0050 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

3.5 380 0.0130 1.84 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.0 430 Total

Subcatchment PR2: PR2
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=4.969 ac

Runoff Volume=1.777 af

Runoff Depth>4.29"

Flow Length=430'

Tc=13.0 min

CN=84

19.52 cfs
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Summary for Subcatchment PR3: PR3

Runoff = 12.99 cfs @ 12.21 hrs,  Volume= 1.306 af,  Depth> 4.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

83,051 94 Fallow, bare soil, HSG D
55,074 84 50-75% Grass cover, Fair, HSG D

138,125 90 Weighted Average
138,125 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.3 500 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.2 150 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

16.0 700 Total

Subcatchment PR3: PR3
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=138,125 sf

Runoff Volume=1.306 af

Runoff Depth>4.94"

Flow Length=700'

Tc=16.0 min

CN=90

12.99 cfs
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Summary for Subcatchment PR4: PR4

Runoff = 8.97 cfs @ 12.32 hrs,  Volume= 1.022 af,  Depth> 4.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (sf) CN Description

* 57,552 84 Rail Ballast, HSG D
67,142 84 50-75% Grass cover, Fair, HSG D

124,694 84 Weighted Average
124,694 100.00% Pervious Area

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

3.9 50 0.0050 0.21 Sheet Flow, sheet flow on the track base
Fallow   n= 0.050   P2= 3.40"

19.6 1,250 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.5 1,300 Total

Subcatchment PR4: PR4
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=124,694 sf

Runoff Volume=1.022 af

Runoff Depth>4.28"

Flow Length=1,300'

Slope=0.0050 '/'

Tc=23.5 min

CN=84

8.97 cfs
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Summary for Subcatchment PR5: PR5

Runoff = 17.29 cfs @ 12.09 hrs,  Volume= 1.355 af,  Depth> 5.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.11"

Area (ac) CN Description

1.905 98 Paved parking, HSG D
* 1.171 84 Ballast, HSG D

3.076 93 Weighted Average
1.171 38.07% Pervious Area
1.905 61.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR5: PR5
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Type III 24-hr

25-Year Rainfall=6.11"

Runoff Area=3.076 ac

Runoff Volume=1.355 af

Runoff Depth>5.29"

Tc=6.0 min

CN=93

17.29 cfs
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Summary for Pond 1P: Ballast Yard Stone

Inflow Area = 3.076 ac, 61.93% Impervious,  Inflow Depth > 5.29"    for  25-Year event
Inflow = 17.29 cfs @ 12.09 hrs,  Volume= 1.355 af
Outflow = 3.92 cfs @ 12.49 hrs,  Volume= 1.227 af,  Atten= 77%,  Lag= 24.0 min
Discarded = 0.53 cfs @ 11.65 hrs,  Volume= 0.173 af
Primary = 3.39 cfs @ 12.49 hrs,  Volume= 1.055 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.59' @ 12.49 hrs   Surf.Area= 3.075 ac   Storage= 0.482 af

Plug-Flow detention time= 103.8 min calculated for 1.225 af (90% of inflow)
Center-of-Mass det. time= 57.7 min ( 829.7 - 772.0 )

Volume Invert Avail.Storage Storage Description

#1 9.00' 0.107 af 3.00'W x 950.00'L x 2.30'H Prismatoid  x 2
0.301 af Overall - 0.034 af Embedded = 0.267 af  x 40.0% Voids

#2 9.30' 0.034 af 12.0"  Round Pipe Storage  x 2  Inside #1
L= 950.0'  S= 0.0010 '/'

#3 11.30' 1.178 af 135.00'W x 950.00'L x 1.00'H Prismatoid
2.944 af Overall  x 40.0% Voids

1.319 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 9.00' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 9.80' 12.0"  Round Culvert   

L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 9.80' / 8.90'   S= 0.0281 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 2 11.00' 3.0' long x 3.00' rise Sharp-Crested Rectangular Weir   
2 End Contraction(s)   1.0' Crest Height   

Discarded OutFlow  Max=0.53 cfs @ 11.65 hrs  HW=11.30'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.53 cfs)

Primary OutFlow  Max=3.39 cfs @ 12.49 hrs  HW=11.59'   (Free Discharge)
2=Culvert  (Inlet Controls 3.39 cfs @ 4.32 fps)

3=Sharp-Crested Rectangular Weir  (Passes 3.39 cfs of 4.57 cfs potential flow)
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Pond 1P: Ballast Yard Stone
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Summary for Link DP1: DP1

Inflow Area = 9.629 ac, 26.65% Impervious,  Inflow Depth > 4.23"    for  25-Year event
Inflow = 28.07 cfs @ 12.20 hrs,  Volume= 3.397 af
Primary = 28.07 cfs @ 12.20 hrs,  Volume= 3.397 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Link DP2: DP2

Inflow Area = 4.969 ac, 0.38% Impervious,  Inflow Depth > 4.29"    for  25-Year event
Inflow = 19.52 cfs @ 12.18 hrs,  Volume= 1.777 af
Primary = 19.52 cfs @ 12.18 hrs,  Volume= 1.777 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Link DP3: DP3

Inflow Area = 3.171 ac, 0.00% Impervious,  Inflow Depth > 4.94"    for  25-Year event
Inflow = 12.99 cfs @ 12.21 hrs,  Volume= 1.306 af
Primary = 12.99 cfs @ 12.21 hrs,  Volume= 1.306 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP3: DP3
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Summary for Link DP4: DP4

Inflow Area = 2.863 ac, 0.00% Impervious,  Inflow Depth > 4.28"    for  25-Year event
Inflow = 8.97 cfs @ 12.32 hrs,  Volume= 1.022 af
Primary = 8.97 cfs @ 12.32 hrs,  Volume= 1.022 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP4: DP4
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Summary for Subcatchment PR1: PR1

Runoff = 37.71 cfs @ 12.20 hrs,  Volume= 3.636 af,  Depth> 6.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (ac) CN Description

0.661 98 Paved parking, HSG D
3.345 84 50-75% Grass cover, Fair, HSG D

* 1.512 84 Freight Yard Ballast HSG D
1.035 77 Brush, Fair, HSG D

6.553 84 Weighted Average
5.892 89.91% Pervious Area
0.661 10.09% Impervious Area

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

9.5 50 0.0050 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

5.2 500 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

14.7 550 Total

Subcatchment PR1: PR1
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=6.553 ac

Runoff Volume=3.636 af

Runoff Depth>6.66"

Flow Length=550'

Tc=14.7 min

CN=84

37.71 cfs
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Summary for Subcatchment PR2: PR2

Runoff = 29.88 cfs @ 12.17 hrs,  Volume= 2.758 af,  Depth> 6.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (ac) CN Description

2.569 84 50-75% Grass cover, Fair, HSG D
* 2.381 84 Freigth Yard Ballast, HSG D

0.019 98 Paved parking, HSG D

4.969 84 Weighted Average
4.950 99.62% Pervious Area
0.019 0.38% Impervious Area

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

9.5 50 0.0050 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

3.5 380 0.0130 1.84 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.0 430 Total

Subcatchment PR2: PR2
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=4.969 ac

Runoff Volume=2.758 af

Runoff Depth>6.66"

Flow Length=430'

Tc=13.0 min

CN=84

29.88 cfs
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Summary for Subcatchment PR3: PR3

Runoff = 18.98 cfs @ 12.21 hrs,  Volume= 1.950 af,  Depth> 7.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (sf) CN Description

83,051 94 Fallow, bare soil, HSG D
55,074 84 50-75% Grass cover, Fair, HSG D

138,125 90 Weighted Average
138,125 100.00% Pervious Area

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

7.5 50 0.0010 0.11 Sheet Flow, 
Fallow   n= 0.050   P2= 3.40"

7.3 500 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.2 150 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

16.0 700 Total

Subcatchment PR3: PR3
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=138,125 sf

Runoff Volume=1.950 af

Runoff Depth>7.38"

Flow Length=700'

Tc=16.0 min

CN=90

18.98 cfs



Type III 24-hr  100-Year Rainfall=8.60"Wamsutta-PR
  Printed  11/28/2017Prepared by VHB

Page 38HydroCAD® 10.00-18  s/n 01038  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment PR4: PR4

Runoff = 13.68 cfs @ 12.31 hrs,  Volume= 1.586 af,  Depth> 6.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (sf) CN Description

* 57,552 84 Rail Ballast, HSG D
67,142 84 50-75% Grass cover, Fair, HSG D

124,694 84 Weighted Average
124,694 100.00% Pervious Area

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

3.9 50 0.0050 0.21 Sheet Flow, sheet flow on the track base
Fallow   n= 0.050   P2= 3.40"

19.6 1,250 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.5 1,300 Total

Subcatchment PR4: PR4
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=124,694 sf

Runoff Volume=1.586 af

Runoff Depth>6.65"

Flow Length=1,300'

Slope=0.0050 '/'

Tc=23.5 min

CN=84

13.68 cfs
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Summary for Subcatchment PR5: PR5

Runoff = 24.82 cfs @ 12.09 hrs,  Volume= 1.987 af,  Depth> 7.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.60"

Area (ac) CN Description

1.905 98 Paved parking, HSG D
* 1.171 84 Ballast, HSG D

3.076 93 Weighted Average
1.171 38.07% Pervious Area
1.905 61.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment PR5: PR5
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Type III 24-hr

100-Year Rainfall=8.60"

Runoff Area=3.076 ac

Runoff Volume=1.987 af

Runoff Depth>7.75"

Tc=6.0 min

CN=93

24.82 cfs
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Summary for Pond 1P: Ballast Yard Stone

Inflow Area = 3.076 ac, 61.93% Impervious,  Inflow Depth > 7.75"    for  100-Year event
Inflow = 24.82 cfs @ 12.09 hrs,  Volume= 1.987 af
Outflow = 4.18 cfs @ 12.55 hrs,  Volume= 1.858 af,  Atten= 83%,  Lag= 28.1 min
Discarded = 0.53 cfs @ 11.30 hrs,  Volume= 0.249 af
Primary = 3.65 cfs @ 12.55 hrs,  Volume= 1.609 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 11.80' @ 12.55 hrs   Surf.Area= 3.075 ac   Storage= 0.727 af

Plug-Flow detention time= 104.3 min calculated for 1.855 af (93% of inflow)
Center-of-Mass det. time= 69.2 min ( 832.4 - 763.1 )

Volume Invert Avail.Storage Storage Description

#1 9.00' 0.107 af 3.00'W x 950.00'L x 2.30'H Prismatoid  x 2
0.301 af Overall - 0.034 af Embedded = 0.267 af  x 40.0% Voids

#2 9.30' 0.034 af 12.0"  Round Pipe Storage  x 2  Inside #1
L= 950.0'  S= 0.0010 '/'

#3 11.30' 1.178 af 135.00'W x 950.00'L x 1.00'H Prismatoid
2.944 af Overall  x 40.0% Voids

1.319 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 9.00' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 9.80' 12.0"  Round Culvert   

L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 9.80' / 8.90'   S= 0.0281 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 2 11.00' 3.0' long x 3.00' rise Sharp-Crested Rectangular Weir   
2 End Contraction(s)   1.0' Crest Height   

Discarded OutFlow  Max=0.53 cfs @ 11.30 hrs  HW=11.30'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.53 cfs)

Primary OutFlow  Max=3.65 cfs @ 12.55 hrs  HW=11.80'   (Free Discharge)
2=Culvert  (Inlet Controls 3.65 cfs @ 4.65 fps)

3=Sharp-Crested Rectangular Weir  (Passes 3.65 cfs of 7.27 cfs potential flow)
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Pond 1P: Ballast Yard Stone
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Summary for Link DP1: DP1

Inflow Area = 9.629 ac, 26.65% Impervious,  Inflow Depth > 6.54"    for  100-Year event
Inflow = 41.23 cfs @ 12.20 hrs,  Volume= 5.245 af
Primary = 41.23 cfs @ 12.20 hrs,  Volume= 5.245 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP1: DP1
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Summary for Link DP2: DP2

Inflow Area = 4.969 ac, 0.38% Impervious,  Inflow Depth > 6.66"    for  100-Year event
Inflow = 29.88 cfs @ 12.17 hrs,  Volume= 2.758 af
Primary = 29.88 cfs @ 12.17 hrs,  Volume= 2.758 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP2: DP2
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Summary for Link DP3: DP3

Inflow Area = 3.171 ac, 0.00% Impervious,  Inflow Depth > 7.38"    for  100-Year event
Inflow = 18.98 cfs @ 12.21 hrs,  Volume= 1.950 af
Primary = 18.98 cfs @ 12.21 hrs,  Volume= 1.950 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP3: DP3
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Summary for Link DP4: DP4

Inflow Area = 2.863 ac, 0.00% Impervious,  Inflow Depth > 6.65"    for  100-Year event
Inflow = 13.68 cfs @ 12.31 hrs,  Volume= 1.586 af
Primary = 13.68 cfs @ 12.31 hrs,  Volume= 1.586 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link DP4: DP4
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Project Name: South Coast Rail Proj. No.: 12815.00

Wamsutta Layover Date: 11/28/2017

Project Location: New Bedford, MA Calculated by: RLG

Net Proposed Impervious Areas by Hydrologic Soil Group (HSG) in acres

Subcatchment HSG A HSG B HSG C HSG D Total Area

1 0.00 2.57 2.57

TOTAL 0.00 0.00 0.00 2.57 2.57

HSG Area Recharge Depth* Volume

(acres) (in.) (c.f.)

A 0.0 0.60 0

B 0.0 0.35 0

C 0.0 0.25 0

D 2.6 0.10 931

TOTAL 931

Assumptions:

*  Massachusetts DEP Infiltration requirement: HSG A = 0.60 in; HSG B = 0.35 in; HSG C = 0.25 in; HSG D = 0.10 in.

Required Recharge Volume 931  c.f.

Total Site Impervious Area 2.57                       acres

Total Site Impervious Area Draining to Recharge Facilities 1.91                       acres

Capture Area Adjustment Factor 1.35                       -

Adjusted Required Recharge Volume: 1,255                    c.f.

Required Recharge Volume (Cubic Feet)

Proposed Impervious Surface Summary

Recharge Calculations

Capture Area Adjustment

\\vhb\proj\Boston\12815.00 SCR PM & CM\Engineering\Civil\Stations\Stormwater\NOI Reports\Wamsutta\Stormwater 

Calculations\Recharge Drawdown Calculations.xlsx



Ballast Yard Stone/Pipe System (Recharge Volume and Drawdown Time)

Infiltration Volumes Provided in BMP below Overflow Weir at elevation 11.0

Basin Volume Below Overflow Weir

Elevation Area Cumulative Drawdown

(s.f.) Volume (c.f.) (hours)

9.00 5,700 0

11.00 5,700 5,445 67.4

TOTAL 5,445 67.4

Note:  Cumulative volume below lowest outlet consists of 1900 lf of 3'W x 2'H crushed stone trench embedded with

 1900 lf of perforated pipe.

Assumptions:

Recharge Rate: 0.17 in/hr* *Approximate Infiltration Rate, based on the slowest

 allowable by Stormwater Reg's (area requires geotech)

Total Drawdown Time: 67.4 hours

Total Recharge Volume: 5,445 c.f.

DRAINAGE AREA 1

Provided Recharge Volume (Cubic Feet) and Drawdown Times

\\vhb\proj\Boston\12815.00 SCR PM & CM\Engineering\Civil\Stations\Stormwater\NOI Reports\Wamsutta\Stormwater 

Calculations\Recharge Drawdown Calculations.xlsx
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Appendix F 

Hydraulic Analysis 
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Pipe Sizing Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project: South Coast Rail - Wamustta Project #: 12815.00
Location: New Bedford, MA Sheet: 1 of 1

Calculated By: RLG/SJH Date: 11/28/2017
Title: Pipe Sizing Calculations  25-Year Storm

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) (sf) (acres) (cfs) (cfs) (ft/s) (ft) (ft) (ft) (ft) (ft) (ft)

Grass Channel DMH-11 10.2 9.6 0.009 0.012 12 67.1 7.084 35,349 0.3 1.7 3.7 4.6 0.0 0.0 12.9 2.3 10.8 10.1
DMH-6 DMH-11 8.9 7.8 0.006 0.012 18 179.4 7.44 (N/A) (N/A) 3.5 8.9 4.7 13.3 2.9 12.9 3.6 9.6 9.0
DMH-4 DMH-60 5.6 4 0.012 0.012 18 134.8 6.72 (N/A) (N/A) 8.7 12.4 7.6 12.2 5.1 8.3 2.8 6.7 5.4

DMH-11 DMH-5 7.8 7 0.006 0.012 18 130.5 6.997 (N/A) (N/A) 7.5 8.9 5.7 12.9 3.6 15.3 6.8 8.9 8.3
DMH-5 DMH-4 7 5.6 0.009 0.012 18 155.6 6.86 (N/A) (N/A) 7.4 10.8 6.6 15.3 6.8 12.2 5.1 8.1 6.9

DMH-60 WQS-1 4 3.9 0.012 0.012 18 8.1 6.614 (N/A) (N/A) 9.3 12.6 7.8 8.3 2.8 8.0 2.6 5.2 5.2
WQS-1 IP-1 3.8 3 0.019 0.012 18 42.8 6.608 (N/A) (N/A) 9.3 15.7 9.3 8.0 2.7 7.7 3.2 5.0 3.9

CB-3 DMH-11 10 9.9 0.013 0.012 12 7.9 7.084 15,974 0.864 2.3 4.3 5.6 12.9 1.9 12.9 2.0 10.6 10.5
CB-1 DMH-4 8 7.6 0.026 0.012 12 15.3 7.084 12,797 0.686 1.4 6.2 6.5 12.2 3.2 12.2 3.6 8.5 8.0

CB-16 DMH-60 4.3 4 0.023 0.012 12 13 7.084 8,855 0.54 0.8 5.9 1.0 8.3 3.0 8.3 3.3 5.4 5.4
IP-1 IP-2 2.29 2.05 0.002 0.013 60x24 126.3 6.582 (N/A) (N/A) 25.2 39.8 4.3 7.7 3.4 5.0 1.0 3.5 3.3
IP-2 HEADWALL 2.05 1.95 0.001 0.013 60x24 84.7 6.407 (N/A) (N/A) 25.0 31.4 3.6 5.0 1.0 3.8 0.0 3.3 2.9

NOTE: This pipe sizing analysis is for the closed piping system downstream of the proposed rail layover yard piping system which which consists of perforated pipe within crushed stone trenches and 

a crushed stone bed/ballast above.  This pipe stone system effectively acts as an infilitration best management practice (BMP) and has been included in the post development hydroCAD analysis.  To 

retain runoff from the layover yard on-site and thus reduce flows to the Wamsutta Street drainage system, a control weir has been added within DMH-6.  Note that the outflow from DMH-6 and the 

BMP for the 25-year storm HydroCAD analysis (3.5 cfs) has been input into the pipe-sizing calculation above.
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Outfall Riprap Sizing Calculations 
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Computations

Project #: 12815.00

Project: SCR - Wamsutta Layover 

Location: Sudbury, MA

Calculated by: RLG Date: November 17, 2017

Checked by: HF Date: November 17, 2017

Title: Riprap Outlet Protection Sizing

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

Design Storm (yr): 25

Defined Channel (yes/no) Yes

Pipe Dia (D), in 42 *

Tail Water (Tw), ft Tw < 0.5D 

Flow (Q), cfs 24.7

Apron Width (outlet), ft 11

Apron Length, ft 25

Apron Width (end), ft 11

Median Stone Dia., ft 0.75

Median Stone Dia., in 9

Largest Stone Dia., ft 1.13

Largest Stone Dia., in 14

Apron Depth, ft 1.7

Apron Depth, in 20

*Note: 42in circulare pipe has similar flow characteristics to the proposed 

2' x 5' box outlet culvert.

Apron Depth

Apron Width @ 

Apron Length

Apron Width @ 

https://vhb-my.sharepoint.com/personal/rgagnon_vhb_com/Documents/Desktop/Outfall Riprap Calculation - new hampshire method.xls


