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

Checklist for Stormwater Report 

A. Introduction

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

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

The Stormwater Report must include: 

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

• Applicant/Project Name

• Project Address

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

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

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

• Operation and Maintenance Plan required by Standard 9

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

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

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

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

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

http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 B. Stormwater Checklist and Certification 

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

 

 

 

 

 

 Registered Professional Engineer’s Certification 

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

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

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

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 

  

10/3/24
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

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

 
 No disturbance to any Wetland Resource Areas 

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

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

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

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

 Proprietary Water Quality Unit 
 

 
 

 
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. 

 
 

 
 



  
 

MAA240136.00_MA Stormwater Checklist.doc • 04/01/08 Stormwater Report Checklist • Page 4 of 8 

 

 

 

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 2:  Peak Rate Attenuation 

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

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

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

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

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

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

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

 
  Static   Simple Dynamic   Dynamic Field1 

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

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

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

 

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

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

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

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

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

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

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

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

 
  

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 3: Recharge (continued) 

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

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

 

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

  
Standard 4: Water Quality 

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

• Good housekeeping practices;  

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

• Vehicle washing controls; 

• Requirements for routine inspections and maintenance of stormwater BMPs;  

• Spill prevention and response plans;  

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

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

• Pet waste management provisions;  

• Provisions for operation and management of septic systems;  

• Provisions for solid waste management; 

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

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

• Street sweeping schedules; 

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

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

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

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

 

 

 

 

 

 

 

 

 

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

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

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

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

 
  involves runoff from land uses with higher potential pollutant loads. 

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

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 4: Water Quality (continued) 

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

 
  The ½” or 1” Water Quality Volume or 

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

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

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

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

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

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

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

  All exposure has been eliminated. 

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

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

 Standard 6: Critical Areas 

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

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

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

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

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

Practicable as a: 

   Limited Project 

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

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

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

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

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

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

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

 
 The project involves redevelopment and a description of all measures that have been taken to 

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

 

 

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

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

• Narrative; 

• Construction Period Operation and Maintenance Plan; 

• Names of Persons or Entity Responsible for Plan Compliance; 

• Construction Period Pollution Prevention Measures; 

• Erosion and Sedimentation Control Plan Drawings; 

• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 

• Vegetation Planning; 

• Site Development Plan; 

• Construction Sequencing Plan; 

• Sequencing of Erosion and Sedimentation Controls; 

• Operation and Maintenance of Erosion and Sedimentation Controls; 

• Inspection Schedule; 

• Maintenance Schedule; 

• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

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

the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

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

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

 

 

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

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

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

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

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

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

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

  An Illicit Discharge Compliance Statement is attached; 

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

any stormwater to post-construction BMPs. 

 



 

 
 

APPENDIX B: PROJECT LOCATION MAPS 

➢ USGS MAP 

➢ FEMA FIRMETTE 
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APPENDIX C: SOIL INFORMATION 

➢ NCRS CUSTOM SOIL RESOURCE REPORT  

➢ SOIL LOGS 
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Hydrologic Soil Group

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

102C Chatfield-Hollis-Rock 
outcrop complex, 0 to 
15 percent slopes

B 0.8 16.7%

602 Urban land 3.9 83.3%

Totals for Area of Interest 4.7 100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—Worcester County, Massachusetts, Northeastern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/1/2024
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Worcester County, Massachusetts, Northeastern Part
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APPENDIX D: EXISTING CONDITIONS HYDROLOGIC ANALYSIS 

➢ EXISTING CONDITIONS DRAINAGE MAP 

➢ EXISTING CONDITIONS HYDROCAD COMPUTATIONS 
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-Year Type III 24-hr Default 24.00 1 3.87 2

2 10-Year Type III 24-hr Default 24.00 1 6.02 2

3 25-Year Type III 24-hr Default 24.00 1 7.74 2

4 100-Year Type III 24-hr Default 24.00 1 10.60 2
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.031 61 >75% Grass cover, Good, HSG B  (ED1A)

0.304 80 >75% Grass cover, Good, HSG D  (ED1A, ED1B)

0.025 98 Paved parking, HSG B  (ED1A, ED1B)

0.688 98 Paved parking, HSG D  (ED1A, ED1B)

0.160 98 Roofs, HSG D  (ED1A)

1.208 93 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.056 HSG B ED1A, ED1B

0.000 HSG C

1.152 HSG D ED1A, ED1B

0.000 Other

1.208 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.031 0.000 0.304 0.000 0.335 >75% Grass cover, Good ED1A, 

ED1B

0.000 0.025 0.000 0.688 0.000 0.714 Paved parking ED1A, 

ED1B

0.000 0.000 0.000 0.160 0.000 0.160 Roofs ED1A

0.000 0.056 0.000 1.152 0.000 1.208 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=50,339 sf   74.82% Impervious   Runoff Depth=3.09"Subcatchment ED1A: 
   Tc=6.0 min   CN=93   Runoff=3.9 cfs  0.298 af

Runoff Area=2,289 sf   16.95% Impervious   Runoff Depth=2.17"Subcatchment ED1B: 
   Tc=6.0 min   CN=83   Runoff=0.1 cfs  0.010 af

   Inflow=4.0 cfs  0.307 afLink DP1: Lincoln Street Drainage System
   Primary=4.0 cfs  0.307 af

   Inflow=3.9 cfs  0.298 afLink DP1A: Exist. 12" pipe
   Primary=3.9 cfs  0.298 af

   Inflow=0.1 cfs  0.010 afLink DP1B: Lincoln Street
   Primary=0.1 cfs  0.010 af

Total Runoff Area = 1.208 ac   Runoff Volume = 0.307 af   Average Runoff Depth = 3.05"
27.70% Pervious = 0.335 ac     72.30% Impervious = 0.874 ac
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Summary for Subcatchment ED1A: 

Runoff = 3.9 cfs @ 12.09 hrs,  Volume= 0.298 af,  Depth= 3.09"
     Routed to Link DP1A : Exist. 12" pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.87"

Area (sf) CN Description

29,648 98 Paved parking, HSG D
1,045 98 Paved parking, HSG B

11,320 80 >75% Grass cover, Good, HSG D
1,357 61 >75% Grass cover, Good, HSG B
6,969 98 Roofs, HSG D

50,339 93 Weighted Average
12,677 25.18% Pervious Area
37,662 74.82% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment ED1B: 

Runoff = 0.1 cfs @ 12.09 hrs,  Volume= 0.010 af,  Depth= 2.17"
     Routed to Link DP1B : Lincoln Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.87"

Area (sf) CN Description

331 98 Paved parking, HSG D
57 98 Paved parking, HSG B

1,901 80 >75% Grass cover, Good, HSG D

2,289 83 Weighted Average
1,901 83.05% Pervious Area

388 16.95% Impervious Area

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

6.0 Direct Entry, 

Summary for Link DP1: Lincoln Street Drainage System

Inflow Area = 1.208 ac, 72.30% Impervious,  Inflow Depth = 3.05"    for  2-Year event
Inflow = 4.0 cfs @ 12.09 hrs,  Volume= 0.307 af
Primary = 4.0 cfs @ 12.09 hrs,  Volume= 0.307 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Summary for Link DP1A: Exist. 12" pipe

Inflow Area = 1.156 ac, 74.82% Impervious,  Inflow Depth = 3.09"    for  2-Year event
Inflow = 3.9 cfs @ 12.09 hrs,  Volume= 0.298 af
Primary = 3.9 cfs @ 12.09 hrs,  Volume= 0.298 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1B: Lincoln Street

Inflow Area = 0.053 ac, 16.95% Impervious,  Inflow Depth = 2.17"    for  2-Year event
Inflow = 0.1 cfs @ 12.09 hrs,  Volume= 0.010 af
Primary = 0.1 cfs @ 12.09 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=50,339 sf   74.82% Impervious   Runoff Depth=5.20"Subcatchment ED1A: 
   Tc=6.0 min   CN=93   Runoff=6.4 cfs  0.501 af

Runoff Area=2,289 sf   16.95% Impervious   Runoff Depth=4.11"Subcatchment ED1B: 
   Tc=6.0 min   CN=83   Runoff=0.2 cfs  0.018 af

   Inflow=6.6 cfs  0.519 afLink DP1: Lincoln Street Drainage System
   Primary=6.6 cfs  0.519 af

   Inflow=6.4 cfs  0.501 afLink DP1A: Exist. 12" pipe
   Primary=6.4 cfs  0.501 af

   Inflow=0.2 cfs  0.018 afLink DP1B: Lincoln Street
   Primary=0.2 cfs  0.018 af

Total Runoff Area = 1.208 ac   Runoff Volume = 0.519 af   Average Runoff Depth = 5.15"
27.70% Pervious = 0.335 ac     72.30% Impervious = 0.874 ac
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Summary for Subcatchment ED1A: 

Runoff = 6.4 cfs @ 12.09 hrs,  Volume= 0.501 af,  Depth= 5.20"
     Routed to Link DP1A : Exist. 12" pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=6.02"

Area (sf) CN Description

29,648 98 Paved parking, HSG D
1,045 98 Paved parking, HSG B

11,320 80 >75% Grass cover, Good, HSG D
1,357 61 >75% Grass cover, Good, HSG B
6,969 98 Roofs, HSG D

50,339 93 Weighted Average
12,677 25.18% Pervious Area
37,662 74.82% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment ED1B: 

Runoff = 0.2 cfs @ 12.09 hrs,  Volume= 0.018 af,  Depth= 4.11"
     Routed to Link DP1B : Lincoln Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=6.02"

Area (sf) CN Description

331 98 Paved parking, HSG D
57 98 Paved parking, HSG B

1,901 80 >75% Grass cover, Good, HSG D

2,289 83 Weighted Average
1,901 83.05% Pervious Area

388 16.95% Impervious Area

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

6.0 Direct Entry, 

Summary for Link DP1: Lincoln Street Drainage System

Inflow Area = 1.208 ac, 72.30% Impervious,  Inflow Depth = 5.15"    for  10-Year event
Inflow = 6.6 cfs @ 12.09 hrs,  Volume= 0.519 af
Primary = 6.6 cfs @ 12.09 hrs,  Volume= 0.519 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Summary for Link DP1A: Exist. 12" pipe

Inflow Area = 1.156 ac, 74.82% Impervious,  Inflow Depth = 5.20"    for  10-Year event
Inflow = 6.4 cfs @ 12.09 hrs,  Volume= 0.501 af
Primary = 6.4 cfs @ 12.09 hrs,  Volume= 0.501 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1B: Lincoln Street

Inflow Area = 0.053 ac, 16.95% Impervious,  Inflow Depth = 4.11"    for  10-Year event
Inflow = 0.2 cfs @ 12.09 hrs,  Volume= 0.018 af
Primary = 0.2 cfs @ 12.09 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=50,339 sf   74.82% Impervious   Runoff Depth=6.90"Subcatchment ED1A: 
   Tc=6.0 min   CN=93   Runoff=8.3 cfs  0.665 af

Runoff Area=2,289 sf   16.95% Impervious   Runoff Depth=5.73"Subcatchment ED1B: 
   Tc=6.0 min   CN=83   Runoff=0.3 cfs  0.025 af

   Inflow=8.7 cfs  0.690 afLink DP1: Lincoln Street Drainage System
   Primary=8.7 cfs  0.690 af

   Inflow=8.3 cfs  0.665 afLink DP1A: Exist. 12" pipe
   Primary=8.3 cfs  0.665 af

   Inflow=0.3 cfs  0.025 afLink DP1B: Lincoln Street
   Primary=0.3 cfs  0.025 af

Total Runoff Area = 1.208 ac   Runoff Volume = 0.690 af   Average Runoff Depth = 6.85"
27.70% Pervious = 0.335 ac     72.30% Impervious = 0.874 ac
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Summary for Subcatchment ED1A: 

Runoff = 8.3 cfs @ 12.09 hrs,  Volume= 0.665 af,  Depth= 6.90"
     Routed to Link DP1A : Exist. 12" pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.74"

Area (sf) CN Description

29,648 98 Paved parking, HSG D
1,045 98 Paved parking, HSG B

11,320 80 >75% Grass cover, Good, HSG D
1,357 61 >75% Grass cover, Good, HSG B
6,969 98 Roofs, HSG D

50,339 93 Weighted Average
12,677 25.18% Pervious Area
37,662 74.82% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment ED1B: 

Runoff = 0.3 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth= 5.73"
     Routed to Link DP1B : Lincoln Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.74"

Area (sf) CN Description

331 98 Paved parking, HSG D
57 98 Paved parking, HSG B

1,901 80 >75% Grass cover, Good, HSG D

2,289 83 Weighted Average
1,901 83.05% Pervious Area

388 16.95% Impervious Area

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

6.0 Direct Entry, 

Summary for Link DP1: Lincoln Street Drainage System

Inflow Area = 1.208 ac, 72.30% Impervious,  Inflow Depth = 6.85"    for  25-Year event
Inflow = 8.7 cfs @ 12.09 hrs,  Volume= 0.690 af
Primary = 8.7 cfs @ 12.09 hrs,  Volume= 0.690 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Summary for Link DP1A: Exist. 12" pipe

Inflow Area = 1.156 ac, 74.82% Impervious,  Inflow Depth = 6.90"    for  25-Year event
Inflow = 8.3 cfs @ 12.09 hrs,  Volume= 0.665 af
Primary = 8.3 cfs @ 12.09 hrs,  Volume= 0.665 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1B: Lincoln Street

Inflow Area = 0.053 ac, 16.95% Impervious,  Inflow Depth = 5.73"    for  25-Year event
Inflow = 0.3 cfs @ 12.09 hrs,  Volume= 0.025 af
Primary = 0.3 cfs @ 12.09 hrs,  Volume= 0.025 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=50,339 sf   74.82% Impervious   Runoff Depth=9.75"Subcatchment ED1A: 
   Tc=6.0 min   CN=93   Runoff=11.6 cfs  0.939 af

Runoff Area=2,289 sf   16.95% Impervious   Runoff Depth=8.48"Subcatchment ED1B: 
   Tc=6.0 min   CN=83   Runoff=0.5 cfs  0.037 af

   Inflow=12.1 cfs  0.976 afLink DP1: Lincoln Street Drainage System
   Primary=12.1 cfs  0.976 af

   Inflow=11.6 cfs  0.939 afLink DP1A: Exist. 12" pipe
   Primary=11.6 cfs  0.939 af

   Inflow=0.5 cfs  0.037 afLink DP1B: Lincoln Street
   Primary=0.5 cfs  0.037 af

Total Runoff Area = 1.208 ac   Runoff Volume = 0.976 af   Average Runoff Depth = 9.69"
27.70% Pervious = 0.335 ac     72.30% Impervious = 0.874 ac
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Summary for Subcatchment ED1A: 

Runoff = 11.6 cfs @ 12.09 hrs,  Volume= 0.939 af,  Depth= 9.75"
     Routed to Link DP1A : Exist. 12" pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=10.60"

Area (sf) CN Description

29,648 98 Paved parking, HSG D
1,045 98 Paved parking, HSG B

11,320 80 >75% Grass cover, Good, HSG D
1,357 61 >75% Grass cover, Good, HSG B
6,969 98 Roofs, HSG D

50,339 93 Weighted Average
12,677 25.18% Pervious Area
37,662 74.82% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment ED1B: 

Runoff = 0.5 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 8.48"
     Routed to Link DP1B : Lincoln Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=10.60"

Area (sf) CN Description

331 98 Paved parking, HSG D
57 98 Paved parking, HSG B

1,901 80 >75% Grass cover, Good, HSG D

2,289 83 Weighted Average
1,901 83.05% Pervious Area

388 16.95% Impervious Area

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

6.0 Direct Entry, 

Summary for Link DP1: Lincoln Street Drainage System

Inflow Area = 1.208 ac, 72.30% Impervious,  Inflow Depth = 9.69"    for  100-Year event
Inflow = 12.1 cfs @ 12.09 hrs,  Volume= 0.976 af
Primary = 12.1 cfs @ 12.09 hrs,  Volume= 0.976 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs



EX HydroCAD
Type III 24-hr  100-Year Rainfall=10.60"MAA240136_Existing

  Printed  10/2/2024Prepared by Bohler
Page 17HydroCAD® 10.20-4a  s/n 03478  © 2023 HydroCAD Software Solutions LLC

Summary for Link DP1A: Exist. 12" pipe

Inflow Area = 1.156 ac, 74.82% Impervious,  Inflow Depth = 9.75"    for  100-Year event
Inflow = 11.6 cfs @ 12.09 hrs,  Volume= 0.939 af
Primary = 11.6 cfs @ 12.09 hrs,  Volume= 0.939 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1B: Lincoln Street

Inflow Area = 0.053 ac, 16.95% Impervious,  Inflow Depth = 8.48"    for  100-Year event
Inflow = 0.5 cfs @ 12.09 hrs,  Volume= 0.037 af
Primary = 0.5 cfs @ 12.09 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs



 

 
 

APPENDIX E: PROPOSED CONDITIONS HYDROLOGIC ANALYSIS 

➢ PROPOSED CONDITIONS DRAINAGE MAP 

➢ PROPOSED CONDITIONS HYDROCAD CALCULATIONS 
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-Year Type III 24-hr Default 24.00 1 3.87 2

2 10-Year Type III 24-hr Default 24.00 1 6.02 2

3 25-Year Type III 24-hr Default 24.00 1 7.74 2

4 100-Year Type III 24-hr Default 24.00 1 10.60 2
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.028 61 >75% Grass cover, Good, HSG B  (PD1A, PD1B)

0.358 80 >75% Grass cover, Good, HSG D  (PD1A, PD1B)

0.028 98 Paved parking, HSG B  (PD1A, PD1B)

0.710 98 Paved parking, HSG D  (PD1A, PD1B)

0.084 98 Roofs, HSG D  (PD1A)

1.208 92 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.056 HSG B PD1A, PD1B

0.000 HSG C

1.152 HSG D PD1A, PD1B

0.000 Other

1.208 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.028 0.000 0.358 0.000 0.386 >75% Grass cover, Good PD1A, 

PD1B

0.000 0.028 0.000 0.710 0.000 0.737 Paved parking PD1A, 

PD1B

0.000 0.000 0.000 0.084 0.000 0.084 Roofs PD1A

0.000 0.056 0.000 1.152 0.000 1.208 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=49,116 sf   71.20% Impervious   Runoff Depth=2.99"Subcatchment PD1A: 
   Tc=6.0 min   CN=92   Runoff=3.7 cfs  0.281 af

Runoff Area=3,483 sf   23.31% Impervious   Runoff Depth=2.26"Subcatchment PD1B: 
   Tc=6.0 min   CN=84   Runoff=0.2 cfs  0.015 af

   Inflow=3.9 cfs  0.296 afLink DP1: Lincoln Street Drainage System
   Primary=3.9 cfs  0.296 af

   Inflow=3.7 cfs  0.281 afLink DP1A: Prop. 15" pipe
   Primary=3.7 cfs  0.281 af

   Inflow=0.2 cfs  0.015 afLink DP1B: Lincoln Street
   Primary=0.2 cfs  0.015 af

Total Runoff Area = 1.208 ac   Runoff Volume = 0.296 af   Average Runoff Depth = 2.94"
31.97% Pervious = 0.386 ac     68.03% Impervious = 0.821 ac
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Summary for Subcatchment PD1A: 

Runoff = 3.7 cfs @ 12.09 hrs,  Volume= 0.281 af,  Depth= 2.99"
     Routed to Link DP1A : Prop. 15" pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.87"

Area (sf) CN Description

30,357 98 Paved parking, HSG D
955 98 Paved parking, HSG B

12,963 80 >75% Grass cover, Good, HSG D
1,181 61 >75% Grass cover, Good, HSG B
3,660 98 Roofs, HSG D

49,116 92 Weighted Average
14,144 28.80% Pervious Area
34,972 71.20% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment PD1B: 

Runoff = 0.2 cfs @ 12.09 hrs,  Volume= 0.015 af,  Depth= 2.26"
     Routed to Link DP1B : Lincoln Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.87"

Area (sf) CN Description

562 98 Paved parking, HSG D
250 98 Paved parking, HSG B

2,634 80 >75% Grass cover, Good, HSG D
37 61 >75% Grass cover, Good, HSG B

3,483 84 Weighted Average
2,671 76.69% Pervious Area

812 23.31% Impervious Area

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

6.0 Direct Entry, 
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Summary for Link DP1: Lincoln Street Drainage System

Inflow Area = 1.208 ac, 68.03% Impervious,  Inflow Depth = 2.94"    for  2-Year event
Inflow = 3.9 cfs @ 12.09 hrs,  Volume= 0.296 af
Primary = 3.9 cfs @ 12.09 hrs,  Volume= 0.296 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1A: Prop. 15" pipe

Inflow Area = 1.128 ac, 71.20% Impervious,  Inflow Depth = 2.99"    for  2-Year event
Inflow = 3.7 cfs @ 12.09 hrs,  Volume= 0.281 af
Primary = 3.7 cfs @ 12.09 hrs,  Volume= 0.281 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1B: Lincoln Street

Inflow Area = 0.080 ac, 23.31% Impervious,  Inflow Depth = 2.26"    for  2-Year event
Inflow = 0.2 cfs @ 12.09 hrs,  Volume= 0.015 af
Primary = 0.2 cfs @ 12.09 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=49,116 sf   71.20% Impervious   Runoff Depth=5.09"Subcatchment PD1A: 
   Tc=6.0 min   CN=92   Runoff=6.2 cfs  0.478 af

Runoff Area=3,483 sf   23.31% Impervious   Runoff Depth=4.22"Subcatchment PD1B: 
   Tc=6.0 min   CN=84   Runoff=0.4 cfs  0.028 af

   Inflow=6.5 cfs  0.506 afLink DP1: Lincoln Street Drainage System
   Primary=6.5 cfs  0.506 af

   Inflow=6.2 cfs  0.478 afLink DP1A: Prop. 15" pipe
   Primary=6.2 cfs  0.478 af

   Inflow=0.4 cfs  0.028 afLink DP1B: Lincoln Street
   Primary=0.4 cfs  0.028 af

Total Runoff Area = 1.208 ac   Runoff Volume = 0.506 af   Average Runoff Depth = 5.03"
31.97% Pervious = 0.386 ac     68.03% Impervious = 0.821 ac
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Summary for Subcatchment PD1A: 

Runoff = 6.2 cfs @ 12.09 hrs,  Volume= 0.478 af,  Depth= 5.09"
     Routed to Link DP1A : Prop. 15" pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=6.02"

Area (sf) CN Description

30,357 98 Paved parking, HSG D
955 98 Paved parking, HSG B

12,963 80 >75% Grass cover, Good, HSG D
1,181 61 >75% Grass cover, Good, HSG B
3,660 98 Roofs, HSG D

49,116 92 Weighted Average
14,144 28.80% Pervious Area
34,972 71.20% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment PD1B: 

Runoff = 0.4 cfs @ 12.09 hrs,  Volume= 0.028 af,  Depth= 4.22"
     Routed to Link DP1B : Lincoln Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=6.02"

Area (sf) CN Description

562 98 Paved parking, HSG D
250 98 Paved parking, HSG B

2,634 80 >75% Grass cover, Good, HSG D
37 61 >75% Grass cover, Good, HSG B

3,483 84 Weighted Average
2,671 76.69% Pervious Area

812 23.31% Impervious Area

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

6.0 Direct Entry, 



PR HydroCAD
Type III 24-hr  10-Year Rainfall=6.02"MAA240136_Proposed

  Printed  10/2/2024Prepared by Bohler
Page 11HydroCAD® 10.20-4a  s/n 03478  © 2023 HydroCAD Software Solutions LLC

Summary for Link DP1: Lincoln Street Drainage System

Inflow Area = 1.208 ac, 68.03% Impervious,  Inflow Depth = 5.03"    for  10-Year event
Inflow = 6.5 cfs @ 12.09 hrs,  Volume= 0.506 af
Primary = 6.5 cfs @ 12.09 hrs,  Volume= 0.506 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1A: Prop. 15" pipe

Inflow Area = 1.128 ac, 71.20% Impervious,  Inflow Depth = 5.09"    for  10-Year event
Inflow = 6.2 cfs @ 12.09 hrs,  Volume= 0.478 af
Primary = 6.2 cfs @ 12.09 hrs,  Volume= 0.478 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1B: Lincoln Street

Inflow Area = 0.080 ac, 23.31% Impervious,  Inflow Depth = 4.22"    for  10-Year event
Inflow = 0.4 cfs @ 12.09 hrs,  Volume= 0.028 af
Primary = 0.4 cfs @ 12.09 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=49,116 sf   71.20% Impervious   Runoff Depth=6.79"Subcatchment PD1A: 
   Tc=6.0 min   CN=92   Runoff=8.1 cfs  0.638 af

Runoff Area=3,483 sf   23.31% Impervious   Runoff Depth=5.85"Subcatchment PD1B: 
   Tc=6.0 min   CN=84   Runoff=0.5 cfs  0.039 af

   Inflow=8.6 cfs  0.677 afLink DP1: Lincoln Street Drainage System
   Primary=8.6 cfs  0.677 af

   Inflow=8.1 cfs  0.638 afLink DP1A: Prop. 15" pipe
   Primary=8.1 cfs  0.638 af

   Inflow=0.5 cfs  0.039 afLink DP1B: Lincoln Street
   Primary=0.5 cfs  0.039 af

Total Runoff Area = 1.208 ac   Runoff Volume = 0.677 af   Average Runoff Depth = 6.72"
31.97% Pervious = 0.386 ac     68.03% Impervious = 0.821 ac
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Summary for Subcatchment PD1A: 

Runoff = 8.1 cfs @ 12.09 hrs,  Volume= 0.638 af,  Depth= 6.79"
     Routed to Link DP1A : Prop. 15" pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.74"

Area (sf) CN Description

30,357 98 Paved parking, HSG D
955 98 Paved parking, HSG B

12,963 80 >75% Grass cover, Good, HSG D
1,181 61 >75% Grass cover, Good, HSG B
3,660 98 Roofs, HSG D

49,116 92 Weighted Average
14,144 28.80% Pervious Area
34,972 71.20% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment PD1B: 

Runoff = 0.5 cfs @ 12.09 hrs,  Volume= 0.039 af,  Depth= 5.85"
     Routed to Link DP1B : Lincoln Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=7.74"

Area (sf) CN Description

562 98 Paved parking, HSG D
250 98 Paved parking, HSG B

2,634 80 >75% Grass cover, Good, HSG D
37 61 >75% Grass cover, Good, HSG B

3,483 84 Weighted Average
2,671 76.69% Pervious Area

812 23.31% Impervious Area

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

6.0 Direct Entry, 
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Summary for Link DP1: Lincoln Street Drainage System

Inflow Area = 1.208 ac, 68.03% Impervious,  Inflow Depth = 6.72"    for  25-Year event
Inflow = 8.6 cfs @ 12.09 hrs,  Volume= 0.677 af
Primary = 8.6 cfs @ 12.09 hrs,  Volume= 0.677 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1A: Prop. 15" pipe

Inflow Area = 1.128 ac, 71.20% Impervious,  Inflow Depth = 6.79"    for  25-Year event
Inflow = 8.1 cfs @ 12.09 hrs,  Volume= 0.638 af
Primary = 8.1 cfs @ 12.09 hrs,  Volume= 0.638 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1B: Lincoln Street

Inflow Area = 0.080 ac, 23.31% Impervious,  Inflow Depth = 5.85"    for  25-Year event
Inflow = 0.5 cfs @ 12.09 hrs,  Volume= 0.039 af
Primary = 0.5 cfs @ 12.09 hrs,  Volume= 0.039 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=49,116 sf   71.20% Impervious   Runoff Depth=9.62"Subcatchment PD1A: 
   Tc=6.0 min   CN=92   Runoff=11.2 cfs  0.904 af

Runoff Area=3,483 sf   23.31% Impervious   Runoff Depth=8.61"Subcatchment PD1B: 
   Tc=6.0 min   CN=84   Runoff=0.8 cfs  0.057 af

   Inflow=12.0 cfs  0.962 afLink DP1: Lincoln Street Drainage System
   Primary=12.0 cfs  0.962 af

   Inflow=11.2 cfs  0.904 afLink DP1A: Prop. 15" pipe
   Primary=11.2 cfs  0.904 af

   Inflow=0.8 cfs  0.057 afLink DP1B: Lincoln Street
   Primary=0.8 cfs  0.057 af

Total Runoff Area = 1.208 ac   Runoff Volume = 0.962 af   Average Runoff Depth = 9.56"
31.97% Pervious = 0.386 ac     68.03% Impervious = 0.821 ac
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Summary for Subcatchment PD1A: 

Runoff = 11.2 cfs @ 12.09 hrs,  Volume= 0.904 af,  Depth= 9.62"
     Routed to Link DP1A : Prop. 15" pipe

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=10.60"

Area (sf) CN Description

30,357 98 Paved parking, HSG D
955 98 Paved parking, HSG B

12,963 80 >75% Grass cover, Good, HSG D
1,181 61 >75% Grass cover, Good, HSG B
3,660 98 Roofs, HSG D

49,116 92 Weighted Average
14,144 28.80% Pervious Area
34,972 71.20% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment PD1B: 

Runoff = 0.8 cfs @ 12.09 hrs,  Volume= 0.057 af,  Depth= 8.61"
     Routed to Link DP1B : Lincoln Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=10.60"

Area (sf) CN Description

562 98 Paved parking, HSG D
250 98 Paved parking, HSG B

2,634 80 >75% Grass cover, Good, HSG D
37 61 >75% Grass cover, Good, HSG B

3,483 84 Weighted Average
2,671 76.69% Pervious Area

812 23.31% Impervious Area

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

6.0 Direct Entry, 
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Summary for Link DP1: Lincoln Street Drainage System

Inflow Area = 1.208 ac, 68.03% Impervious,  Inflow Depth = 9.56"    for  100-Year event
Inflow = 12.0 cfs @ 12.09 hrs,  Volume= 0.962 af
Primary = 12.0 cfs @ 12.09 hrs,  Volume= 0.962 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1A: Prop. 15" pipe

Inflow Area = 1.128 ac, 71.20% Impervious,  Inflow Depth = 9.62"    for  100-Year event
Inflow = 11.2 cfs @ 12.09 hrs,  Volume= 0.904 af
Primary = 11.2 cfs @ 12.09 hrs,  Volume= 0.904 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Link DP1B: Lincoln Street

Inflow Area = 0.080 ac, 23.31% Impervious,  Inflow Depth = 8.61"    for  100-Year event
Inflow = 0.8 cfs @ 12.09 hrs,  Volume= 0.057 af
Primary = 0.8 cfs @ 12.09 hrs,  Volume= 0.057 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link DP1 : Lincoln Street Drainage System

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs



 

 
 

APPENDIX F: STORMWATER CALCULATIONS 

➢ MA STANDARD #4 – WATER QUALITY AND TSS REMOVAL  

➢ PIPE SIZING  

➢ DRAINAGE INLET MAP 

➢ NOAA RAINFALL DATA 

  



BMP  Treatment Train:

A B C D E

TSS Removal Starting TSS Amount Remaining

BMP Rate Load* Removed (B*C) Load (C-D)

Deep Sump Hooded Catch 

Basin
0.25 1.00 0.25 0.75

Proprietary Water Quality 

Unit
0.80 0.75 0.60 0.15

   

   

Total TSS Removal = 85%

*Equals remaining load from previous BMP (E) which enters BMP

MA DEP Standard 4: TSS Removal Calculation Worksheet

CB --> WQU (Treatment)

Proposed Restaurant with Drive-Thru (Raising Cane's)

494 Lincoln Street

Worcester, MA

Bohler Job Number: MAA240136.00

October 3, 2024

Prepared By: 
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(508) 480-9900 10/2/2024



Compute Water Quality Flow with the following Equation

WQF = (qu)(A)(WQV)

Site Plan Callout
qu 

(from 1" - qu Table)

Impervious

 Area (SF)

Ai 

(sq/mi)

WQV 

(inches) WQF (cfs)

WQU A-30
=

774 31312 0.001123 1 = 0.87

Water Quality Flow Rate = WQF

Water Quality Volume = WQV*

Unit peak discharge (csm/in) = qu**

Impervious Area in watershed (square miles) = Ai

*WQV is expressed in watershed inches (you must use 1.0-inches in all cases with this method and not 0.5-inches)

** calculate the qu based on the time of concentration (see 1" - qu Table)

1" Water Quality Volume to Flow Rate Calculation Sheet

Proposed Restaurant with Drive-Thru (Raising Cane's)
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Worcester, MA

Bohler Job Number: MAA240136.00

October 3, 2024
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25 Year 11 in/hr

LOCATION IMPERVIOUS OTHER

CB A51 DMH A50 0.31 0.95 0.29 0.18 0.30 0.05 0.35 6 11 3.83 12 0.007 PVC 0.010 3.88 4.93

AD A43 DMH A50 0.01 0.95 0.01 0.00 0.30 0.00 0.01 6 11 0.10 12 0.020 PVC 0.010 6.55 8.34

DMH A50 DMH A40 0.32 0.95 0.30 0.18 0.30 0.05 0.36 6 11 3.94 15 0.005 HDPE 0.012 4.95 4.03

CB A41 DMH A40 0.09 0.95 0.09 0.01 0.30 0.00 0.09 6 11 0.96 8 0.020 PVC 0.010 2.22 6.36

CB A42 DMH A40 0.10 0.95 0.10 0.01 0.30 0.00 0.10 6 11 1.08 8 0.010 PVC 0.010 1.57 4.50

DMH A40 WQU A30 0.51 0.95 0.48 0.20 0.30 0.06 0.54 6 11 5.97 15 0.009 HDPE 0.012 6.64 5.41

CB A31 WQU A30 0.30 0.95 0.29 0.13 0.30 0.04 0.32 6 11 3.56 12 0.020 PVC 0.010 6.55 8.34

WQU A30 DMH A20 0.81 0.95 0.77 0.33 0.30 0.10 0.87 6 11 9.54 15 0.020 HDPE 0.012 9.90 8.06

DMH A20 EX DMH A10 0.81 0.95 0.77 0.33 0.30 0.10 0.87 6 11 9.54 15 0.020 HDPE 0.012 9.90 8.06

 

*Rainfall intesity provided by NOAA Atlas 14, Volume 10, Version 2 on 10/2/24

V Full 

(fps)C CAA
Matieral n

Q Full 

(cfs)

Design Period Storm: Design Period Intensity*

SUM    CA
Tc      

(min)

I       

(in/hr)

Q        

(cfs)

D          

(in)

S        

(ft/ft)

Rational Pipe and Grate Sizing Calculations

FROM TO A C CA

Proposed Restaurant with Drive-Thru (Raising Cane's)

494 Lincoln Street

Worcester, MA

Bohler Job Number: MAA240136.00

October 3, 2024

Prepared By: 
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(508) 480-9900 10/2/2024
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APPENDIX G: OPERATION AND MAINTENANCE 

➢ STORMWATER OPERATION AND MAINTENANCE PLAN 

➢ INSPECTION REPORT 

➢ INSPECTION AND MAINTENANCE LOG FORM 

➢ LONG-TERM POLLUTION PREVENTION PLAN 

➢ ILLICIT DISCHARGE STATEMENT 

➢ SPILL PREVENTION 

➢ MANUFACTURER’S INSPECTION AND MAINTENANCE MANUALS  

 



 

 

STORMWATER OPERATION AND MAINTENANCE PLAN 

Proposed Restaurant with Drive-Thru (Raising Cane’s) 
494 Lincoln Street 

Worcester, MA 01605 

RESPONSIBLE PARTY DURING CONSTRUCTION: 

Raising Cane’s Chicken Fingers 
6800 Bishop Road 
Plano, TX 75024 

RESPONSIBLE PARTY POST CONSTRUCTION: 

Raising Cane’s Chicken Fingers 
494 Lincoln Street 

Worcester, MA 01605 

Construction Phase 

During the construction phase, all erosion control devices and measures shall be maintained in 
accordance with the final record plans, local/state approvals and conditions, the EPA 
Construction General Permit and the Stormwater Pollution Prevention Plan (SWPPP) if 
applicable.  Additionally, the maintenance of all erosion / siltation control measures during 
construction shall be the responsibility of the general contractor. Contact information of the 
OWNER and CONTRACTOR shall be listed in the SWPPP for this site. The SWPPP also 
includes information regarding construction period allowable and illicit discharges, 
housekeeping and emergency response procedures. Upon proper notice to the property owner, 
the City or its authorized designee shall be allowed to enter the property at a reasonable time 
and in a reasonable manner for the purposes of inspection. 

Post Development Controls 

Once construction is completed, the post development stormwater controls are to be operated 
and maintained in compliance with the following permanent procedures (note that the continued 
implementation of these procedures shall be the responsibility of the Owner or its assignee): 

1. Parking lots and on-site driveways: Sweep at least two (2) times per year and on a more 
frequent basis depending on sanding operations. Swept areas shall include all parking, 
drive aisles, and access aisles. All resulting sweepings shall be collected and properly 
disposed of offsite in accordance with MADEP and other applicable requirements.  

2. Catch basins, area drains, manholes and piping: Inspect two (2) times per year and at the 
end of foliage and snow-removal seasons. These features shall be cleaned two (2) times 
per year or whenever the depth of deposits is greater than or equal to one half the depth 
from the bottom of the invert of the lowest pipe in the catch basin or underground system. 
Accumulated sediment and hydrocarbons present must be removed and properly 
disposed of off-site in accordance with MADEP and other applicable requirements.  



 

 

3. Water Quality Unit (Proprietary Separator): Follow manufacturer’s recommendations 
(attached). 

All components of the stormwater system will be accessible by the owner or their assignee.   



 

 

STORMWATER MANAGEMENT SYSTEM 

POST-CONSTRUCTION INSPECTION REPORT 

LOCATION: 

Raising Cane’s Chicken Fingers 
494 Lincoln Street 

Worcester, MA 01605 

RESPONSIBLE PARTY: 

Raising Cane’s Chicken Fingers 
494 Lincoln Street 

Worcester, MA 01605 

NAME OF INSPECTOR: 
 

INSPECTION DATE: 

Note Condition of the Following (sediment depth, debris, standing water, damage, etc.): 

Catch Basins/Area Drain: 
 

Storm Water Quality Unit: 

Other: 
 

Other: 
 

Other: 
 
 
 
 
 
 
 



 

 

Note Recommended Actions to be taken on the Following (sediment and/or debris removal, repairs, etc.): 

Catch Basins/Area Drain: 
 
 

Storm Water Quality Unit: 

Other: 
 

Other: 
 

Other: 

Comments: 

 
 

 

  



 

 

STORMWATER INSPECTION AND MAINTENANCE LOG FORM 

Raising Cane’s Chicken Fingers 
494 Lincoln Street – Worcester, MA 01605 

Stormwater Management 
Practice 

Responsible 
Party 

Date 
Maintenance Activity 
Performed 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    



 

 

LONG-TERM POLLUTION PREVENTION PLAN 

Raising Cane’s Chicken Fingers 
494 Lincoln Street 

Worcester, MA 01605 

RESPONSIBLE PARTY DURING CONSTRUCTION: 

Raising Cane’s Chicken Fingers 
6800 Bishop Road 
Plano, TX 75024 

RESPONSIBLE PARTY POST CONSTRUCTION: 

Raising Cane’s Chicken Fingers 
494 Lincoln Street 

Worcester, MA 01605 

For this site, the Long-Term Pollution Prevention Plan will consist of the following: 

• The property owner shall be responsible for “good housekeeping” including 
proper periodic maintenance of building and pavement areas, curbing, 
landscaping, etc. 

• Proper storage and removal of solid waste (dumpsters). 

• Sweeping of parking lots, drive aisles and access aisles a minimum of twice per 
year with a commercial cleaning unit. Any sediment removed shall be disposed 
of in accordance with applicable local and state requirements.   

• Regular inspections and maintenance of Stormwater Management System as 
noted in the “O&M Plan”. 

• Snow removal shall be the responsibility of the property owner.  

• Trash and other debris shall be removed from all areas of the site at least twice 
yearly. 

• Salting and/or sanding of pavement / walkway areas during winter conditions 
shall only be done in accordance with all state/local requirements and approvals. 

• Snow piles shall be located adjacent to or on pervious surfaces in upland areas. 
This will allow snow melt water to filter into the soil, leaving behind sand and debris 
which can be removed in the springtime.  

• If necessary, stockpiled snow will be removed from the Site and disposed of at an 
off-site location in accordance with all local, state and federal regulations. 



 

 

• The amount of sand and deicing chemicals shall be kept at the minimum amount 
required to provide safe pedestrian and vehicle travel. 

• Deicing chemicals are recommended as a pretreatment to storm events to 
minimize the amount of applied sand.  

• Sand and deicing chemicals should be stockpiled under covered storage facilities 
that prevent precipitation and adjacent runoff from coming in contact with the 
deicing materials. Stockpile areas shall be located outside resource areas. 



 

 

OPERATON AND MAINTENANCE TRAINING PROGRAM 

The Owner will coordinate an annual in-house training session to discuss the Operations 
and Maintenance Plan, the Long-Term Pollution Prevention Plan, and the Spill Prevention 
Plan and response procedures.  Annual training will include the following: 

Discuss the Operations and Maintenance Plan 

• Explain the general operations of the stormwater management system and 
its BMPs 

• Identify potential sources of stormwater pollution and measures / methods 
of reducing or eliminating that pollution 

• Emphasize good housekeeping measures 

Discuss the Spill Prevention and Response Procedures 

• Explain the process in the event of a spill 

• Identify potential sources of spills and procedures for cleanup and /or 
reporting and notification 

• Complete a yearly inventory or Materials Safety Data sheets of all tenants 
and confirm that no potentially harmful chemicals are in use. 

  



 

 

SPILL PREVENTION AND RESPONSE PROCEDURES 

(POST CONSTRUCTION) 

In order to prevent or minimize the potential for a spill of Hazardous Substances or Oil or come 
into contact with stormwater, the following steps will be implemented: 

1. All Hazardous Substances or Oil (such as pesticides, petroleum products, fertilizers, 
detergents, acids, paints, paint solvents, cleaning solvents, etc.) will be stored in a secure 
location, with their lids on, preferably under cover, when not in use. 

2. The minimum practical quantity of all such materials will be kept on site. 

3. A spill control and containment kit (containing, for example, absorbent materials, acid 
neutralizing powder, brooms, dust pans, mops, rags, gloves, goggles, plastic and metal 
trash containers, etc.) will be provided on site. 

4. Manufacturer's recommended methods for spill cleanup will be clearly posted and site 
personnel will be trained regarding these procedures and the location of the information 
and cleanup supplies. 

5. It is the OWNER’s responsibility to ensure that all Hazardous Waste on site is disposed of 
properly by a licensed hazardous material disposal company. The OWNER is responsible 
for not exceeding Hazardous Waste storage requirements mandated by the EPA or state 
and local authorities. 

In the event of a spill of Hazardous Substances or Oil, the following procedures should be 
followed: 

1. All measures should be taken to contain and abate the spill and to prevent the discharge 
of the Hazardous Substance or Oil to stormwater or off-site. (The spill area should be kept 
well ventilated and personnel should wear appropriate protective clothing to prevent injury 
from contact with the Hazardous Substances.) 

2. For spills of less than five (5) gallons of material, proceed with source control and 
containment, clean-up with absorbent materials or other applicable means unless an 
imminent hazard or other circumstances dictate that the spill should be treated by a 
professional emergency response contractor. 

3. For spills greater than five (5) gallons of material immediately contact the MADEP at the 
toll-free 24-hour statewide emergency number: 1-888-304-1133, the local fire department 
(9-1-1) and an approved emergency response contractor. Provide information on the type 
of material spilled, the location of the spill, the quantity spilled, and the time of the spill to 
the emergency response contractor or coordinator, and proceed with prevention, 
containment and/or clean-up if so desired. (Use the form provided, or similar). 

4. If there is a Reportable Quantity (RQ) release, then the National Response Center should 
be notified immediately at (800) 424-8802; within 14 days a report should be submitted to 
the EPA regional office describing the release, the date and circumstances of the release 
and the steps taken to prevent another release. This Pollution Prevention Plan should be 
updated to reflect any such steps or actions taken and measures to prevent the same from 
reoccurring. 



 

 

SPILL PREVENTION CONTROL AND COUNTERMEASURE FORM 

Raising Cane’s Chicken Fingers 

494 Lincoln Street 

Worcester, MA 01605 

 
Where a release containing a hazardous substance occurs, the following steps shall be taken by the 
facility manager and/or supervisor: 

1. Immediately notify the Worcester Fire Department (at 9-1-1) 

2. All measures must be taken to contain and abate the spill and to prevent the discharge of 
the pollutant(s) to off-site locations, receiving waters, wetlands and/or resource areas. 

3. Notify the City of Worcester Health Department at (508) 799-8531 and the City of 
Worcester Conservation Commission at (508) 799-1400. 

4. Provide documentation from licensed contractor showing disposal and cleanup 
procedures were completed as well as details on chemicals that were spilled to the City 
of Worcester Health Department and the City of Worcester Conservation Commission.  

Date of spill:    Time:   Reported By:     

Weather Conditions:      

 

  

Material Spilled Location of 
Spill 

Approximate 
Quantity of Spill  
(in gallons) 

Agency(s) Notified Date of 
Notification 

     

     

     

     

     

     

     



 

 

Cause of Spill:            
               

 

Measures Taken to Clean up Spill:          
               

 

Type of equipment:     Make:     Size:    

License or S/N:     

 

Location and Method of Disposal          
               

 

Procedures, method, and precautions instituted to prevent a similar occurrence from recurring:  
              
               

 

Additional Contact Numbers: 

• DEPARTMENT OF ENVIRONMENTAL PROTECTION (DEP) EMERGENCY 
PHONE: 1-888-304-1133 

• NATIONAL RESPONSE CENTER PHONE: (800) 424-8802 

• U.S. ENVIRONMENTAL PROTECTION AGENCY PHONE: (888) 372-7341 

 



Cascade Separator® Inspection and 
Maintenance Guide
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Maintenance
The Cascade Separator® system should be inspected at regular 
intervals and maintained when necessary to ensure optimum 
performance. The rate at which the system collects sediment 
and debris will depend upon on-site activities and site pollutant 
characteristics. For example, unstable soils or heavy winter sanding 
will cause the sediment storage sump to fill more quickly but 
regular sweeping of paved surfaces will slow accumulation. 

Inspection
Inspection is the key to effective maintenance and is easily 
performed. Pollutant transport and deposition may vary from year 
to year and regular inspections will help ensure that the system is 
cleaned out at the appropriate time. At a minimum, inspections 
should be performed twice per year (i.e. spring and fall). However, 
more frequent inspections may be necessary in climates where 
winter sanding operations may lead to rapid accumulations, or in 
equipment wash-down areas. Installations should also be inspected 
more frequently where excessive amounts of trash are expected.

A visual inspection should ascertain that the system components are 
in working order and that there are no blockages or obstructions 
in the inlet chamber, flumes or outlet channel. The inspection 
should also quantify the accumulation of hydrocarbons, trash and 
sediment in the system. Measuring pollutant accumulation can be 
done with a calibrated dipstick, tape measure or other measuring 
instrument. If absorbent material is used for enhanced removal of 
hydrocarbons, the level of discoloration of the sorbent material 
should also be identified during inspection. It is useful and often 
required as part of an operating permit to keep a record of each 
inspection. A simple form for doing so is provided in this Inspection 
and Maintenance Guide.

Access to the Cascade Separator unit is typically achieved through 
one manhole access cover. The opening allows for inspection and 
cleanout of the center chamber (cylinder) and sediment storage 
sump, as well as inspection of the inlet chamber and slanted 
skirt. For large units, multiple manhole covers allow access to the 
chambers and sump.

The Cascade Separator system should be cleaned before the level 
of sediment in the sump reaches the maximum sediment depth 
and/or when an appreciable level of hydrocarbons and trash has 
accumulated. If sorbent material is used, it must be replaced 
when significant discoloration has occurred. Performance may be 
impacted when maximum sediment storage capacity is exceeded. 
Contech recommends maintaining the system when sediment level 
reaches 50% of maximum storage volume. The level of sediment 
is easily determined by measuring the distance from the system 
outlet invert (standing water level) to the top of the sediment pile. 
To avoid underestimating the level of sediment in the chamber, the 
measuring device must be lowered to the top of the sediment pile 
carefully. Finer, silty particles at the top of the pile typically offer less 
resistance to the end of the rod than larger particles toward the 
bottom of the pile. Once this measurement is recorded, it should be 
compared to the chart in this document to determine if the height 
of the sediment pile off the bottom of the sump floor exceeds 50% 
of the maximum sediment storage.

Cleaning
Cleaning of a Cascade Separator system should be done during 
dry weather conditions when no flow is entering the system. 
The use of a vacuum truck is generally the most effective and 
convenient method of removing pollutants from the system. 
Simply remove the manhole cover and insert the vacuum tube 
down through the center chamber and into the sump. The 
system should be completely drained down and the sump fully 
evacuated of sediment. The areas outside the center chamber 
and the slanted skirt should also be washed off if pollutant build-
up exists in these areas.

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment. 
However, the system should be cleaned out immediately in the 
event of an oil or gasoline spill. Motor oil and other hydrocarbons 
that accumulate on a more routine basis should be removed 
when an appreciable layer has been captured. To remove these 
pollutants, it may be preferable to use absorbent pads since they 
are usually less expensive to dispose than the oil/water emulsion 
that may be created by vacuuming the oily layer. Trash and debris 
can be netted out to separate it from the other pollutants. Then 
the system should be power washed to ensure it is free of trash 
and debris.

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and to ensure proper safety precautions. Confined space entry 
procedures need to be followed if physical access is required. 
Disposal of all material removed from the Cascade Separator 
system must be done in accordance with local regulations. In 
many locations, disposal of evacuated sediments may be handled 
in the same manner as disposal of sediments removed from catch 
basins or deep sump manholes. Check your local regulations 
for specific requirements on disposal. If any components 
are damaged, replacement parts can be ordered from the 
manufacturer.



A vacuum truck excavates pollutants from the systems.A Cascade Separator unit can be easily cleaned 
in less than 30 minutes.

Model 
Number

Diameter
Distance from Water Surface to  

Top of Sediment Pile
Sediment Storage Capacity

ft m ft m y3 m3

CS-3 3 0.9 1.5 0.5 0.4 0.3

CS-4 4  1.2 2.5  0.8  0.7  0.5 

CS-5 5  1.3 3 0.9  1.1  0.8 

CS-6 6  1.8 3.5 1  1.6  1.2 

CS-8 8  2.4 4.8 1.4  2.8  2.1 

CS-10 10  3.0 6.2 1.9  4.4  3.3 

CS-12 12  3.6 7.5 2.3  6.3  4.8 

Note: The information in the chart is for standard units. Units may have been designed with non-standard sediment storage depth. 

Cascade Separator® Maintenance Indicators and Sediment Storage Capacities



800-925-5240
www.ContechES.com

SUPPORT

•	Drawings and specifications are available at www.ContechES.com.

•	Site-specific design support is available from our engineers.

©2021 Contech Engineered Solutions LLC, a QUIKRETE Company

Contech Engineered Solutions LLC provides site solutions for the civil engineering industry. Contech’s portfolio includes bridges, drainage, sanitary sewer, 
stormwater, and earth stabilization products. For information, visit www.ContechES.com or call 800.338.1122

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE 
THEIR OWN EVALUATIONS AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY APPLICATION. CONTECH MAKES 
NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL 
IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. 
SEE CONTECH’S CONDITIONS OF SALE (AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

Cascade Separator Maintenance 06/21

ENGINEERED SOLUTIONS

Cascade Separator® Inspection & Maintenance Log

Cascade Model: Location:

Date
Depth Below Invert 
to Top of Sediment1

Floatable Layer 
Thickness2

Describe 
Maintenance 

Performed

Maintenance 
Personnel

Comments

1.		The depth to sediment is determined by taking a measurement from the manhole outlet invert (standing water level) to the top of the sediment pile. 
Once this measurement is recorded, it should be compared to the chart in the maintenance guide to determine if the height of the sediment pile 
off the bottom of the sump floor exceeds 50% of the maximum sediment storage. Note: to avoid underestimating the volume of sediment in the 
chamber, the measuring device must be carefully lowered to the top of the sediment pile.

2.	For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In the 
event of an oil spill, the system should be cleaned immediately.




