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EXECUTIVE SUMMARY 

This report examines the changes in drainage that can be expected as the result of the 

development of proposed fueling station improvements located on the easterly side of Worcester 

– Providence Turnpike (Route 146) in the Town of Sutton, Massachusetts.  The site, which 

contains approximately 9.98 acres of land, contains an existing convenience store with associated 

parking and drive aisles, fueling facilities, and existing drainage infrastructure. The remaining 

portion of the site is undeveloped consisting of wooded areas. 

The proposed project includes the construction of a new self-service diesel fueling position to the 

south of the existing convenience store along with new paved parking areas in the rear, 

landscaping, storm water management components and associated utilities. This report 

addresses a comparative analysis of the pre- and post-development site runoff conditions.  

Additionally, this report provides calculations documenting the design of the proposed stormwater 

conveyance/management system as illustrated within the accompanying Site Development Plans 

prepared by Bohler.  The project will also provide erosion and sedimentation controls during the 

demolition and construction periods, as well as long term stabilization of the site.  

For the purposes of this analysis the pre- and post-development drainage conditions were 

analyzed at two (2) “design points” where stormwater runoff currently drains to under existing 

conditions.    These design points are described in further detail in Section II below. A summary 

of the existing and proposed conditions peak runoff rates for the 2-, 10-, 25-, and 100-year storms 

can be found in Table 1.1 and Table 1.2 below. In addition, the project has been designed to 

meet or exceed the Stormwater Management Standards as detailed herein.  

Table 1.1: Design Point Peak Runoff Rate Summary 

Point of 
Analysis 

2-Year Storm 10-Year Storm 25-Year Storm 100-Year Storm 

Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ 

DP1 0.35 0.35 0.00 2.14 1.63 -0.51 3.58 2.90 -0.68 8.29 6.02 -2.27 

DP2 0.94 0.10 -0.84 2.65 0.65 -2.00 3.88 1.11 -2.77 5.90 1.92 -3.98 

*Flows are represented in cubic feet per second (cfs) 
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I. EXISTING SITE CONDITIONS 

Existing Site Description 

The site consists of approximately 9.98 acres of land located along the easterly side of Worcester 

– Providence Turnpike (Route 146) in the Town of Sutton, Massachusetts. The site contains an 

existing convenience store with associated parking and drive aisles, fueling facilities, and existing 

drainage infrastructure.  The remaining portion of the site is undeveloped consisting of wooded 

areas. 

On-Site Soil Information 

Soils within the analyzed area consist of the following as classified by the Natural Resource 

Conservation Service (NRCS): 

Table 2.1: Existing Soil Information 

Soil Unit Symbol Soil Name / Description 
Hydrologic Soil 

Group (HSG) 

422B Canton fine sandy loam  B 

71B Ridgebury fine sandy loam D 

 

Onsite soil testing was referenced for this project. Original testing was conducted by Ian T. Cole 

and Pete Parent on August 22nd, 2005. Refer to Appendix C for additional information. 

Existing Collection and Conveyance 

The eastern wooded portions of the site drain to the south and offsite to an existing downstream 

wetland area. The remaining portion of the site drains into a forebay and detention area, before 

being released to an off-site drainage swale by way of an outfall adjacent to Worcester Providence 

Turnpike. Runoff is captured by a series of catch basins and conveyed through one of two 

proprietary treatment chambers. Slopes on the site range from 1%-10% with on-site elevations 

ranging from 525 adjacent to Worcester Providence Turnpike to 565 at the northeasterly portion 

of the property. 

Existing Watersheds and Design Point Information 

For the purposes of this analysis, the pre- and post-development drainage conditions were 

analyzed at two (2) “design points” as described below where stormwater runoff currently drains 

to under existing conditions. The existing site was subdivided into two (2) separate sub 
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catchments, as described below, to analyze existing and proposed flow rates at each design point.  

The minimum time of concentration for all proposed areas is calculated as 6 minutes (0.1 hr).   

Design Point #1 (DP1) is the existing roadway. Under existing conditions, this design point 

receives stormwater flows from approximately 3.62 acres of land, designated as watersheds “EX-

2” through “EX-12”.   

Design Point #2 (DP2) is the wetlands to the east. Under existing conditions, this design point 

receives stormwater flows from approximately 1.25 acres of land, designated as watershed “EX-

1”.   

Table 2.2: Existing Sub-Catchment Summary 

Sub-
catchment 

Name 

Total 
Area 

(acres) 
Cover Description 

Curve 
Number 

(CN) 

Time of 
Concentration 
(Tc, minutes) 

EX-1 1.25± Woods, grass 68 6.5 
EX-2 0.96± Woods, Grass 58 22.4 
EX-3 1.07± Paved Parking 98 6.0 
EX-4 0.05± Grass 61 6.0 
EX-5 0.40± Paved Parking 98 6.0 
EX-6 0.11± Grass 61 6.0 
EX-7 0.13± Rooftops 98 6.0 
EX-8 0.14± Rooftops 98 6.0 
EX-9 0.02± Rooftops 98 6.0 

EX-10 0.18± Basin bottom 74 6.0 
EX-11 0.06± Basin bottom 80 6.0 
EX-12 0.14± Woods, grass 58 6.0 
EX-13 0.36± Paved Parking, grass 72 11.1 

 

Refer to Table 1.1 and 5.1 for the existing conditions peak rates of runoff. Refer to Appendix D 

and the Drainage Area Maps in the appendices of this report for a graphical representation of the 

existing drainage areas. 
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II. PROPOSED SITE CONDITIONS 

Proposed Development Description 

The proposed project consists of the construction of a new three lane high speed diesel fueling 

area and canopy including paved parking areas, landscaping, associated utilities, and new 

stormwater management system updates. The site, including the proposed parking areas, has 

been designed to drain to deep-sump, hooded catch basins. The catch basins will capture and 

convey stormwater runoff, via an underground pipe system, to one of two (2) existing detention 

basins. Pretreatment of stormwater runoff will be provided by a combination of the deep-sump, 

hooded catch basins and three (3) proprietary treatment units (two existing, one proposed) prior 

to discharge into the proposed infiltration basins. Rooftop runoff has been designed to flow to the 

basins as well. 

Proposed Development Collection and Conveyance 

Deep sump hooded catch basins are proposed to collect and route runoff from the paved parking 

areas to the existing surface basins.  Pipes have been designed for the 25-year storm using Storm 

Sewers by Rational Method. Pipe, inlet, and outlet protection sizing calculations are included in 

Appendix F. 

The best management practices (BMPs) incorporated into the proposed stormwater management 

system have been designed to meets, or exceeds, the standards set forth in the Massachusetts 

Department of Environmental Protection Stormwater Handbook standards. Refer to Section V 

for additional information.  

Proposed Watersheds and Design Point Information 

The project has been designed to maintain existing drainage watersheds to the greatest extent 

possible, with the same design points described in Section II above.  Existing drainage patterns 

were maintained during design, and 13 separate sub catchments for the proposed conditions as 

described below.  The minimum time of concentration for all proposed areas is calculated as 6 

minutes (0.1 hr).   

Under proposed conditions DP#1 receives stormwater flows from approximately 4.28 acres of 

land, designated as watersheds “P-1” through “P-4” and “EX-4” through “EX-12”.  Refer to Table 

3.1 below for additional detail. 
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Under proposed conditions DP#2 receives stormwater flows from approximately .59 acres of land, 

designated as watershed “P-1”.  Refer to Table 3.1 below for additional detail. 

Table 3.1: Proposed Sub-catchment Summary  

Sub-
catchment 

Name 

Total 
Area 

(acres) 
Cover Description 

Curve 
Number 

(CN) 

Time of 
Concentration 
(Tc, minutes) 

Hydrologic 
Routing 

P-1 0.59± Woods, grass 57 6.5 DP#2 
P-2 0.96± Woods, grass 58 22.4 Basin #1 / DP#1 

P-3 1.76± 
Rooftop (Canopy), paved 

parking 
98 6.0 Basin #1 / DP#1 

P-4 0.075± Grass 61 6.0 Basin #1 / DP#1 
P-5 0.06± Basin bottom 80 6.0 Basin #1 / DP#1 

EX-4 0.05± Grass 61 6.0 Basin #1 / DP#1 
EX-5 0.40± Paved Parking 98 6.0 Basin #1 / DP#1 
EX-7 0.13± Rooftops 98 6.0 Basin #1 / DP#1 
EX-8 0.14± Rooftops 98 6.0 Basin #1 / DP#1 
EX-9 0.02± Rooftops 98 6.0 Basin #1 / DP#1 

EX-10 0.18± Basin bottom 74 6.0 Basin #1 / DP#1 
EX-11 0.06± Basin bottom 80 6.0 Basin #1 / DP#1 
EX-12 0.14± Woods, grass 58 6.0 Basin #1 / DP#1 
EX-13 0.36± Paved Parking, grass 72 11.1 Basin #1 / DP#1 

 

Refer to Table 1.1 and 6.1 for the calculated proposed conditions peak rates of runoff. For 

additional hydrologic information, refer to Appendix D and the Drainage Area Maps in the 

appendices of this report for a graphical representation of the proposed drainage areas. 

III. METHODOLOGY 

Peak Flow Calculations 

Methodology utilized to design the proposed stormwater management system includes 

compliance with the guidelines set forth in the latest edition of the Massachusetts DEP 

Stormwater Handbook. The pre- and post-development runoff rates being discharged from the 

site were computed using the HydroCAD computer program.  The drainage area and outlet 

information were entered into the program, which routes storm flows based on NRCS TR-20 and 

TR-55 methods.  The other components of the model were determined following standard NRCS 

procedures for Curve Numbers (CNs) and times of concentrations documented in the appendices 

of this report.  The rainfall data utilized and listed below in table 4.1 below for stormwater 

calculations is based on NOAA ATLAS data. Refer to Appendix F for more information. 
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Table 4.1: NOAA Rainfall Intensities 

Frequency 2 year 10 year 25 year 100 year 

Rainfall* (inches) 3.26 5.05 6.17 7.90 

*Values derived from NOAA ATLAS on 07/17/2023 

The proposed stormwater management as designed will provide a decrease in peak rates of 

runoff from the proposed facility for the 2-, 10-, 25- and 100-year design storm events. 

Additionally, the proposed project meets, or exceeds, the MADEP Stormwater Management 

standards. Compliance with these standards is described further below. 

IV. STORMWATER MANAGEMENT STANDARDS 

Standard #1: No New Untreated Discharges 

The project has been designed so that proposed impervious areas (including the building roof 

and paved parking/driveway areas) shall be collected and passed through the proposed drainage 

system for treatment prior to discharge. 

Standard #2: Peak Rate Attenuation 

As outlined in Table 1.1 and Table 6.1, the development of the site and the proposed stormwater 

management system, have been designed so that post-development peak rates of runoff are 

below pre-development conditions for the 2-, 10-, 25-  and 100-year storm events at all design 

points.  

Standard #3: Recharge 

The stormwater runoff from the project will be collected and diverted to a proposed detention 

basin. The project as proposed will involve the creation of 30,769 square feet of new impervious 

area and is required to infiltrate 877 cubic feet of stormwater as defined in Stormwater Standard 

3. Due to existing conditions, the existing drainage system was not designed for recharge, and all 

new conveyances will be mitigated through the use of the detention ponds and outfall. Refer to 

Appendix F of this report for calculations documenting required and provided recharge volumes. 

Infiltration is not used as a peak rate mitigator therefore a ground water mounding analysis is not 

required. 
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Standard #4: Water Quality 

Water quality treatment is provided via deep sump catch basins, one (1) forebays and an 

detention basin. TSS removal calculations are included in Appendix F of this report. The project 

as proposed will involve the creation of 30,277 square feet of new impervious area and is required 

to treat 877 cubic feet of water quality volume as defined in Stormwater Standard 4. The proposed 

detention basin provides 4,523 cubic feet of water quality volume below the lowest outlet for water 

quality treatment. Refer to Appendix F of this report for calculations documenting required and 

provided water quality volumes. 

Standard #5: Land Use with Higher Potential Pollutant Loads 

The proposed project involves “Land Uses with Higher Potential Pollutant Loads”. Accordingly, 

the stormwater management system includes an oil-grit separator (CDS unit) prior to discharge. 

In addition, the project will provide 44% TSS removal prior to discharge as further illustrated in 

Appendix F of this report.  

Standard #6: Critical Areas 

Not Applicable for this project. 

Standard #7: Redevelopment 

Not Applicable for this project.  

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

The proposed project will provide construction period erosion and sedimentation controls as 

indicated within the site plan set provided for this project.  This includes a proposed construction 

exit, protection for stormwater inlets, protection around temporary material stock piles and various 

other techniques as outlined on the erosion and sediment control sheets.  Additionally, the project 

is required to file a Notice of Intent with the US EPA and implement a Stormwater Pollution 

Prevention Plan (SWPPP) during the construction period.  The SWPPP will be prepared prior to 

the start of construction and will be implemented by the site contractor under the guidance and 

responsibility of the project’s proponent. Refer to Appendix H. 
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Standard #9: Operation and Maintenance Plan (O&M Plan) 

An Operation and Maintenance (O&M) Plan for this site has been prepared and is included in 

Appendix G of this report. The O&M Plan outlines procedures and time tables for the long term 

operation and maintenance of the proposed site stormwater management system, including initial 

inspections upon completion of construction, and periodic monitoring of the system components, 

in accordance with established practices and the manufacturer’s recommendations.  The O&M 

Plan includes a list of responsible parties. 

Standard #10: Prohibition of Illicit Discharges 

The proposed stormwater system will only convey allowable non-stormwater discharges 

(firefighting waters, irrigation, air conditioning condensates, etc.) and will not contain any illicit 

discharges from prohibited sources.  An Illicit Discharge Statement is included in Appendix G of 

this report. 
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V. SUMMARY 

In summary, the proposed stormwater management system illustrated on the drawings prepared 

by Bohler results in a reduction in peak rates of runoff from the subject site when compared to 

pre-development conditions for the 2-, 10-, 25- and 100-year storm frequencies.  In addition, the 

proposed best management practices will result in an effective removal of total suspended solids 

from the post-development runoff. The pre-development versus post-development stormwater 

discharge comparisons are contained in Table 6.1 below: 

Table 6.1: Design Point Peak Runoff Rate Summary 

Point of 
Analysis 

2-Year Storm 10-Year Storm 25-Year Storm 100-Year Storm 

Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ 

DP1 0.35 0.35 0.00 2.14 1.63 -0.51 3.58 2.90 -0.68 8.29 6.02 -2.27 

DP2 0.94 0.10 -0.84 2.65 0.65 -2.00 3.88 1.11 -2.77 5.90 1.92 -3.98 

 

As outlined in the table above, the proposed stormwater management system as designed will 

provide a decrease in peak rates of runoff from the proposed facility for the 2-, 10-, 25- and 100-

year storm events. Additionally, the project meets or exceeds the MADEP Stormwater 

Management Standards as described further herein. 



 

 
 

APPENDIX A: MASSACHUSETTS STORMWATER MANAGEMENT CHECKLIST 
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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 

July 26, 2023
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

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

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

 
 No disturbance to any Wetland Resource Areas 

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

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

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

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

       
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

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

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

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 2:  Peak Rate Attenuation 

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

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

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

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

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

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

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

 
  Static   Simple Dynamic   Dynamic Field1 

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

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

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

 

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

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

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

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

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

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

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

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

 
  

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

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 3: Recharge (continued) 

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

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

 

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

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
 Good housekeeping practices;  
 Provisions for storing materials and waste products inside or under cover; 
 Vehicle washing controls; 
 Requirements for routine inspections and maintenance of stormwater BMPs;  
 Spill prevention and response plans;  
 Provisions for maintenance of lawns, gardens, and other landscaped areas;  
 Requirements for storage and use of fertilizers, herbicides, and pesticides; 
 Pet waste management provisions;  
 Provisions for operation and management of septic systems;  
 Provisions for solid waste management; 
 Snow disposal and plowing plans relative to Wetland Resource Areas; 
 Winter Road Salt and/or Sand Use and Storage restrictions; 
 Street sweeping schedules; 
 Provisions for prevention of illicit discharges to the stormwater management system; 
 Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
 Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
 List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

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

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

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

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

 
  involves runoff from land uses with higher potential pollutant loads. 

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

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

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 4: Water Quality (continued) 

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

 
  The ½” or 1” Water Quality Volume or 

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

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

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

 

 

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

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

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

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

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

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

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

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

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

  All exposure has been eliminated. 

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

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

 Standard 6: Critical Areas 

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

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

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

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

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

Practicable as a: 

   Limited Project 

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

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

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

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

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

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

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

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

 

 

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

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

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

 

 

 

 

 

 

 

 

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

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

Checklist for Stormwater Report  
 

 Checklist (continued) 

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

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

 

 

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

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

Stormwater Report. 

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

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

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

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

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

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

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

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

Report includes the following submissions: 

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

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

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

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

  An Illicit Discharge Compliance Statement is attached; 

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

any stormwater to post-construction BMPs. 
 



 

 
 

APPENDIX B: PROJECT LOCATION MAPS 

 USGS MAP 

 FEMA FIRMETTE 

  





National Flood Hazard Layer FIRMette

0 500 1,000 1,500 2,000250
Feet

Ü

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or DepthZone AE, AO, AH, VE, AR

Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mileZone X

Future Conditions 1% Annual
Chance Flood HazardZone X

Area with Reduced Flood Risk due to
Levee. See Notes.Zone X

Area with Flood Risk due to LeveeZone D

NO SCREENArea of Minimal Flood HazardZone X

Area of Undetermined Flood HazardZone D

Channel, Culvert, or Storm Sewer

Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available

No Digital Data Available

Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 7/27/2023 at 6:11 AM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.

Legend

OTHER AREAS OF
FLOOD HAZARD

OTHER AREAS

GENERAL
STRUCTURES

OTHER
FEATURES

MAP PANELS

8

B
20.2

The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

1:6,000

71°45'31"W 42°10'42"N

71°44'53"W 42°10'15"N

Basemap Imagery Source: USGS National Map 2023



 

 
 

APPENDIX C: SOIL AND WETLAND INFORMATION 

 NCRS CUSTOM SOIL RESOURCE REPORT  

 WETLAND REPORT  



United States
Department of
Agriculture

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource 
Report for
Worcester County, 
Massachusetts, 
Southern Part
27 Worcester Providence 
Turnpike

Natural
Resources
Conservation
Service

July 26, 2023



Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

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

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

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

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

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

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

Soil Survey Area: Worcester County, Massachusetts, Southern 
Part
Survey Area Data: Version 15, Sep 9, 2022

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

Date(s) aerial images were photographed: May 22, 2022—Jun 
5, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

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

71B Ridgebury fine sandy loam, 3 to 
8 percent slopes, extremely 
stony

4.6 19.4%

422B Canton fine sandy loam, 0 to 8 
percent slopes, extremely 
stony

19.1 80.6%

Totals for Area of Interest 23.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
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delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Worcester County, Massachusetts, Southern Part

71B—Ridgebury fine sandy loam, 3 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w69c
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury, extremely stony, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury, Extremely Stony

Setting
Landform: Drumlins, depressions, ground moraines, hills, drainageways
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 6 inches: fine sandy loam
Bw - 6 to 10 inches: sandy loam
Bg - 10 to 19 inches: gravelly sandy loam
Cd - 19 to 66 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 15 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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Minor Components

Woodbridge, extremely stony
Percent of map unit: 10 percent
Landform: Ground moraines, hills, drumlins
Landform position (two-dimensional): Summit, backslope, footslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Whitman, extremely stony
Percent of map unit: 8 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Paxton, extremely stony
Percent of map unit: 2 percent
Landform: Ground moraines, hills, drumlins
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

422B—Canton fine sandy loam, 0 to 8 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w818
Elevation: 0 to 1,180 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Canton, extremely stony, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canton, Extremely Stony

Setting
Landform: Moraines, hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex

Custom Soil Resource Report
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Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 
granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Scituate, extremely stony
Percent of map unit: 6 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Summit, backslope, footslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Charlton, extremely stony
Percent of map unit: 6 percent
Landform: Ridges, ground moraines, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Montauk, extremely stony
Percent of map unit: 4 percent
Landform: Recessionial moraines, ground moraines, hills, drumlins
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest

Custom Soil Resource Report
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Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Swansea
Percent of map unit: 4 percent
Landform: Marshes, depressions, bogs, swamps, kettles
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Custom Soil Resource Report
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May 31, 2023 
Bohler Engineering 
352 Turnpike Road  
Southborough, MA 01772 
 
Re: Wetland Border Report 
      27 & 31 Worcester Providence Turnpike (Map 5; Lots 18, 159) 
 

Wetland Border Report 
SUMMARY OF FINDINGS 

 
On April 28, 2023, wetland resources were delineated on land located at 27 and 31 Worcester Providence Turnpike 
in Sutton, MA (refer to enclosed locus maps). The wetland border was flagged using the criteria in the most recent 
edition of MA Wetland Protection Act (WPA) and Regulations 310 CMR 10.00 et al and the local wetland bylaw. 
Hydric soil indicators, vegetation changes, hydrological indicators, and topography were all considered for 
delineation purposes.  
 
One Bordering Vegetated Wetland (BVW) system is present onsite. This BVW system is located in the eastern 
portion of the site and was delineated with series GCA1-54. A BVW Field Data Form was completed at flag 
GCA39. The uplands onsite are dominant in Northern white oak, red oak, red maple, witch hazel and Canada 
mayflower. Downgradient vegetation of the BVW is dominated by red maple, musclewood, speckled alder, and 
cinnamon fern. 
 
According to the MassGIS data layers for the Natural Heritage & Endangered Species Program (NHESP), this site 
is not located within Estimated and/or Priority Habitat of Rare Wildlife or an Area of Critical Environmental 
Concern (ACEC). There are no mapped Potential or Certified Vernal Pools onsite. The site is not located within a 
FEMA Flood Zone or an Outstanding Resource Waters Area (ORW). 

The Bordering Vegetated Wetlands onsite are resource areas protected by the Wetlands Protection Act and cast an 
associated 100-ft buffer zone. These same resource areas are also protected by the Sutton Wetlands Protection 
Bylaw, whether or not they border surface waters, defined as the 100-Foot Adjacent Upland Resource Area. Any 
work with within these resource areas including 100-foot buffer zones will require a Request for Determination 
(RDA) or Notice of Intent (NOI) to be filed with the Sutton Conservation Commission. 

The titles of attached documents are as follows: 
• Wetland Delineation Form 
• Orthophoto View of Site, Goddard Consulting LLC, 4/28/2023 
• Orthophoto View of Site with NRCS Soil Survey, Goddard Consulting LLC, 4/28/2023 
• USGS of Site, Goddard Consulting LLC, 4/28/2023 
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DESCRIPTION OF REGULATED INLAND RESOURCE AREA 

	
The table below provides the flag numbers, flag type, and wetland types and locations for the resource areas 

delineated. 
 

Resource 
Area 

Regulatory 
Jurisdiction 

Flag 
Numbers 

Flag Type Wetland Types and 
Locations 

Bordering 
Vegetated 
Wetland 
(BVW) 

100’ buffer zone 
(WPA) 

100’ Adjacent 
Upland Resource 

Area (AURA) 

(bylaw) 

 

GC A1-54 Blue ribbon Boundary of BVW 
system at lot’s eastern 
border 

 
SITE PHOTOS 

 

 
 

Photo 1. View of BVW on site 
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Photo 2. Wetland soil pulled downgradient of flag GC A39 
 

. 
 

Photo 3. Upland soil pulled upgradient of flag GC A39 
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Photo 4. View of typical upland area onsite. 
 
 

Please do not hesitate to reach out with questions. 
 
Sincerely, 
Goddard Consulting, LLC 
 

  
Chris Frattaroli 
Wetland Scientist 
 

 
Andrew Thibault, WPIT, WSA 
Environmental Scientist 
 
 



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form
Applicant: Bohler Engineering Prepared by: Goddard Consulting LLC Project location: 27 Worcester Providence Tpke Sutton MADEP File #:

Check all that apply: Vegetation alone presumed adequate to delineate BVW boundary:  fill out Section I only
Vegetation and other indicators of hydrology used to delineate BVW boundary:  fill out Sections I and II
Method other than dominance test used (attach additional information)

Section I.  Vegetation Observation Plot Number: GC A39 Transect Number: Upgradient Date of Delineation: 28-Apr-23

Sample Layer and Plant Species Scientific name % Cover % Dominance
Dominant Plant

(yes or no)
Wetland Indicator

Category*
Tree Layer
Northern white oak Quercus alba 21% 49.4% Yes FACU
Red oak Quercus rubra 11% 25.3% Yes FACU
Red maple Acer rubrum 11% 25.3% Yes FAC*

Sapling Layer
Black cherry Prunus serotina 11% 25.0% Yes FACU
Northern white oak Quercus alba 11% 25.0% Yes FACU
Red maple Acer rubrum 11% 25.0% Yes FAC*
Shagbark hickory Carya ovata 11% 25.0% Yes FACU

Shrub Layer
Shagbark hickory Carya ovata 11% 20.0% Yes FACU
Black cherry Prunus serotina 11% 20.0% Yes FACU
Witch hazel Hamamelis virginiana 11% 20.0% Yes FACU
Maple-leaf viburnum Viburnum acerifolium 11% 20.0% Yes UPL
Northern white oak Quercus alba 11% 20.0% Yes FACU

Climbing Woody Vine

Ground Cover
Canada mayflower Maianthemum canadense 11% 38.9% Yes FACU
Dwarf ginseng Panax trifolius 3% 11.1% No Not classified
Common dewberry Rubus flagellaris 3% 11.1% No FACU
Sessile-leaf bellwort Uvularia sessilifolia 11% 38.9% Yes FACU

Remarks: *  An asterisk after common plant name indicates stunted growth; ** indicates extremely stunted growth
Morphological Adaptations: 0 Description:
*  An asterisk after indicator status denotes wetlands plants:  plants listed in the Wetlands Protection Act (MGL c.131, s.40); plants in the genus Sphagnum; or plants listed as FAC, FACW, or OBL.

Vegetation conclusion:
Number of dominant wetland indicator plants:  2 Number of dominant non-wetland indicator plants:  12
Is the number of dominant wetland plants equal to or greater than the number of dominant non-wetland plants?  no
If vegetation alone is presumes adequate to delineate the BVW boundary, submit this form with the Request for Determination of Applicability or Notice of Intent. MA DEP; 3/95



Section II.  Indicators of Hydrology Other Indicators of Hydrology:  (check all that apply and describe)
Site inundated:

Hydric Soil Interpretation
Depth to free water in observation hole:

1.  Soil Survey
Depth to soil saturation in observation hole:

Is there a published soil survey for this site? yes no
title/date: Soil Survey of Worcester County, Southern Part - 1998 Water marks:

map number: MA615
soil type mapped: Ridgebury FSL, Canton FSL Drift Lines:

hydric soil inclusions: Yes - Whitman, Swansea
Sediment deposits:

Are field observations consistent with soil survey? yes no
Remarks: Drainage patterns in BVW:

Oxidized rhizoshperes:

Water-stained leaves:
2.  Soil Description
Horizon Depth (inches) Matrix Color Mottles Color or Texture Recorded data (stream, lake, or tidal gauge; aerial photo; other):
A 0-4" 10YR2/2 Fine Sandy Loam
B 4-10" 10YR5/4 FSL
C 10-24" 10YR5/6 FSL Other:

Vegetation and Hydrology Conclusion for Upgradient of GC A39
yes no

Number of wetland indicator plants
Remarks: >= number of non-wetland plants X

Wetland hydrology present:
hydric soils present X

3.  Other: other indicators of hydrology
present X

Sample location is in a BVW X
Conclusion:  Is soil hydric? yes no Submit this form with the Request for Determination of Applicability or Notice of Intent



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form
Applicant: Bohler Engineering Prepared by: Goddard Consulting LLC Project location: 27 Worcester Providence Tpke Sutton MADEP File #:

Check all that apply: Vegetation alone presumed adequate to delineate BVW boundary:  fill out Section I only
Vegetation and other indicators of hydrology used to delineate BVW boundary:  fill out Sections I and II
Method other than dominance test used (attach additional information)

Section I.  Vegetation Observation Plot Number: GC A39 Transect Number: Downgradient Date of Delineation: 28-Apr-23

Sample Layer and Plant Species Scientific name % Cover % Dominance
Dominant Plant

(yes or no)
Wetland Indicator

Category*
Tree Layer
Red maple Acer rubrum 21% 100.0% Yes FAC*

Sapling Layer
American hornbeam Carpinus caroliniana 21% 87.2% Yes FAC*
Shagbark hickory Carya ovata 3% 12.8% No FACU

Shrub Layer
Witch hazel Hamamelis virginiana 11% 33.3% Yes FACU
Speckled alder Alnus incana 11% 33.3% Yes FACW*
American hornbeam Carpinus caroliniana 11% 33.3% Yes FAC*

Climbing Woody Vine

Ground Cover
Cinnamon fern Osmundastrum cinnamomeum 21% 49.4% Yes FACW*
Sessile-leaf bellwort Uvularia sessilifolia 11% 25.3% Yes FACU
Dwarf ginseng Panax trifolius 11% 25.3% Yes Not classified

Remarks: *  An asterisk after common plant name indicates stunted growth; ** indicates extremely stunted growth
Morphological Adaptations: 0 Description:
*  An asterisk after indicator status denotes wetlands plants:  plants listed in the Wetlands Protection Act (MGL c.131, s.40); plants in the genus Sphagnum; or plants listed as FAC, FACW, or OBL.

Vegetation conclusion:
Number of dominant wetland indicator plants:  5 Number of dominant non-wetland indicator plants:  3
Is the number of dominant wetland plants equal to or greater than the number of dominant non-wetland plants?  yes
If vegetation alone is presumes adequate to delineate the BVW boundary, submit this form with the Request for Determination of Applicability or Notice of Intent. MA DEP; 3/95



Section II.  Indicators of Hydrology Other Indicators of Hydrology:  (check all that apply and describe)
Site inundated:

Hydric Soil Interpretation
Depth to free water in observation hole:

1.  Soil Survey
Depth to soil saturation in observation hole: surface

Is there a published soil survey for this site? yes no
title/date: Soil Survey of Worcester County, Southern Part - 1998 Water marks:

map number: MA615
soil type mapped: Ridgebury FSL, Canton FSL Drift Lines:

hydric soil inclusions: Yes - Whitman, Swansea
Sediment deposits:

Are field observations consistent with soil survey? yes no
Remarks: Drainage patterns in BVW:

Oxidized rhizoshperes:

Water-stained leaves:
2.  Soil Description
Horizon Depth (inches) Matrix Color Mottles Color or Texture Recorded data (stream, lake, or tidal gauge; aerial photo; other):
O 0-12" 10YR2/1 Muck

Other:

Vegetation and Hydrology Conclusion for Downgradient of GC A39
yes no

Number of wetland indicator plants
Remarks: Pit and mound topography >= number of non-wetland plants X

Restrictive layer at 12"
Wetland hydrology present:

hydric soils present X

3.  Other: other indicators of hydrology
present X

Sample location is in a BVW X
Conclusion:  Is soil hydric? yes no Submit this form with the Request for Determination of Applicability or Notice of Intent
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MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 2HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.583 61 >75% Grass cover, Good, HSG B  (EX-1, EX-10, EX-13, EX-4, EX-6)

0.178 80 >75% Grass cover, Good, HSG D  (EX-10, EX-11)

1.573 98 Paved parking, HSG B  (EX-13, EX-3, EX-5)

0.296 98 Unconnected roofs, HSG B  (EX-7, EX-8, EX-9)

0.463 55 Woods, Good, HSG B  (EX-1)

0.689 77 Woods, Good, HSG D  (EX-1)

1.080 58 Woods/grass comb., Good, HSG B  (EX-12, EX-2)

0.012 72 Woods/grass comb., Good, HSG C  (EX-2)

4.874 77 TOTAL AREA



MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 3HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

3.995 HSG B EX-1, EX-10, EX-12, EX-13, EX-2, EX-3, EX-4, EX-5, EX-6, EX-7, EX-8, EX-9

0.012 HSG C EX-2

0.867 HSG D EX-1, EX-10, EX-11

0.000 Other

4.874 TOTAL AREA



MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.583 0.000 0.178 0.000 0.761 >75% Grass cover, Good EX-1, 

EX-10, 

EX-11, 

EX-13, 

EX-4, 

EX-6

0.000 1.573 0.000 0.000 0.000 1.573 Paved parking EX-13, 

EX-3, 

EX-5

0.000 0.296 0.000 0.000 0.000 0.296 Unconnected roofs EX-7, 

EX-8, 

EX-9

0.000 0.463 0.000 0.689 0.000 1.152 Woods, Good EX-1

0.000 1.080 0.012 0.000 0.000 1.092 Woods/grass comb., Good EX-12, 

EX-2

0.000 3.995 0.012 0.867 0.000 4.874 TOTAL AREA



Type III 24-hr  2-Year Rainfall=3.26"MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 5HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=1.252 ac   0.00% Impervious   Runoff Depth=0.77"Subcatchment EX-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=68   Runoff=0.94 cfs  0.080 af

Runoff Area=0.183 ac   0.00% Impervious   Runoff Depth=1.08"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=0.22 cfs  0.016 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=1.45"Subcatchment EX-11: Forebay
   Tc=6.0 min   CN=80   Runoff=0.09 cfs  0.007 af

Runoff Area=0.137 ac   0.00% Impervious   Runoff Depth=0.36"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.03 cfs  0.004 af

Runoff Area=0.361 ac   28.81% Impervious   Runoff Depth=0.97"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=0.32 cfs  0.029 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=0.36"Subcatchment EX-2: Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=0.15 cfs  0.029 af

Runoff Area=1.068 ac   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-3: Parking Lot
   Tc=6.0 min   CN=98   Runoff=3.30 cfs  0.269 af

Runoff Area=0.053 ac   0.00% Impervious   Runoff Depth=0.47"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.02 cfs  0.002 af

Runoff Area=0.401 ac   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=1.24 cfs  0.101 af

Runoff Area=0.113 ac   0.00% Impervious   Runoff Depth=0.47"Subcatchment EX-6: Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.04 cfs  0.004 af

Runoff Area=0.133 ac   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=0.41 cfs  0.034 af

Runoff Area=0.140 ac   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=0.43 cfs  0.035 af

Runoff Area=0.023 ac   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.07 cfs  0.006 af

Peak Elev=537.97'  Storage=3,232 cf   Inflow=3.43 cfs  0.309 afPond 1P: Forebay
   Outflow=1.27 cfs  0.283 af

Peak Elev=537.27'  Storage=13,954 cf   Inflow=2.98 cfs  0.482 afPond 2P: Detention Area
   Outflow=0.28 cfs  0.254 af

   Inflow=0.35 cfs  0.283 afLink DP1: Worc - Prov Tpke Swale
   Primary=0.35 cfs  0.283 af
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   Inflow=0.94 cfs  0.080 afLink DP2: NE Wetlands
   Primary=0.94 cfs  0.080 af

Total Runoff Area = 4.874 ac   Runoff Volume = 0.617 af   Average Runoff Depth = 1.52"
61.65% Pervious = 3.005 ac     38.35% Impervious = 1.869 ac



Type III 24-hr  2-Year Rainfall=3.26"MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 7HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-1: Existing Woods

Runoff = 0.94 cfs @ 12.11 hrs,  Volume= 0.080 af,  Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.689 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
1.252 68 Weighted Average
1.252 68 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment EX-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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w
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1

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=1.252 ac

Runoff Volume=0.080 af
Runoff Depth=0.77"

Flow Length=353'
Tc=6.5 min

CN=68

0.94 cfs
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Hydrograph for Subcatchment EX-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.09 0.41
12.50 2.29 0.30 0.33
13.00 2.44 0.36 0.14
13.50 2.55 0.41 0.12
14.00 2.64 0.45 0.10
14.50 2.72 0.49 0.09
15.00 2.78 0.52 0.08
15.50 2.84 0.55 0.07
16.00 2.89 0.57 0.06
16.50 2.93 0.59 0.05
17.00 2.96 0.61 0.05
17.50 3.00 0.63 0.04
18.00 3.03 0.64 0.04
18.50 3.05 0.65 0.03
19.00 3.07 0.67 0.03
19.50 3.10 0.68 0.03
20.00 3.12 0.69 0.03
20.50 3.14 0.70 0.03
21.00 3.16 0.71 0.03
21.50 3.18 0.72 0.03
22.00 3.20 0.73 0.02
22.50 3.21 0.74 0.02
23.00 3.23 0.75 0.02
23.50 3.25 0.76 0.02
24.00 3.26 0.77 0.02
24.50 3.26 0.77 0.00
25.00 3.26 0.77 0.00
25.50 3.26 0.77 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.77 0.00
26.50 3.26 0.77 0.00
27.00 3.26 0.77 0.00
27.50 3.26 0.77 0.00
28.00 3.26 0.77 0.00
28.50 3.26 0.77 0.00
29.00 3.26 0.77 0.00
29.50 3.26 0.77 0.00
30.00 3.26 0.77 0.00
30.50 3.26 0.77 0.00
31.00 3.26 0.77 0.00
31.50 3.26 0.77 0.00
32.00 3.26 0.77 0.00
32.50 3.26 0.77 0.00
33.00 3.26 0.77 0.00
33.50 3.26 0.77 0.00
34.00 3.26 0.77 0.00
34.50 3.26 0.77 0.00
35.00 3.26 0.77 0.00
35.50 3.26 0.77 0.00
36.00 3.26 0.77 0.00
36.50 3.26 0.77 0.00
37.00 3.26 0.77 0.00
37.50 3.26 0.77 0.00
38.00 3.26 0.77 0.00
38.50 3.26 0.77 0.00
39.00 3.26 0.77 0.00
39.50 3.26 0.77 0.00
40.00 3.26 0.77 0.00
40.50 3.26 0.77 0.00
41.00 3.26 0.77 0.00
41.50 3.26 0.77 0.00
42.00 3.26 0.77 0.00
42.50 3.26 0.77 0.00
43.00 3.26 0.77 0.00
43.50 3.26 0.77 0.00
44.00 3.26 0.77 0.00
44.50 3.26 0.77 0.00
45.00 3.26 0.77 0.00
45.50 3.26 0.77 0.00
46.00 3.26 0.77 0.00
46.50 3.26 0.77 0.00
47.00 3.26 0.77 0.00
47.50 3.26 0.77 0.00
48.00 3.26 0.77 0.00
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Summary for Subcatchment EX-10: Detention Area

Runoff = 0.22 cfs @ 12.10 hrs,  Volume= 0.016 af,  Depth= 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.123 80 >75% Grass cover, Good, HSG D
0.060 61 >75% Grass cover, Good, HSG B
0.183 74 Weighted Average
0.183 74 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.24
0.23
0.22
0.21
0.2

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.1

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.183 ac

Runoff Volume=0.016 af
Runoff Depth=1.08"

Tc=6.0 min
CN=74

0.22 cfs
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Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.02 0.01
12.00 1.63 0.19 0.11
12.50 2.29 0.49 0.06
13.00 2.44 0.58 0.03
13.50 2.55 0.64 0.02
14.00 2.64 0.69 0.02
14.50 2.72 0.74 0.02
15.00 2.78 0.77 0.01
15.50 2.84 0.81 0.01
16.00 2.89 0.84 0.01
16.50 2.93 0.86 0.01
17.00 2.96 0.89 0.01
17.50 3.00 0.91 0.01
18.00 3.03 0.92 0.01
18.50 3.05 0.94 0.01
19.00 3.07 0.96 0.01
19.50 3.10 0.97 0.01
20.00 3.12 0.99 0.01
20.50 3.14 1.00 0.00
21.00 3.16 1.01 0.00
21.50 3.18 1.02 0.00
22.00 3.20 1.04 0.00
22.50 3.21 1.05 0.00
23.00 3.23 1.06 0.00
23.50 3.25 1.07 0.00
24.00 3.26 1.08 0.00
24.50 3.26 1.08 0.00
25.00 3.26 1.08 0.00
25.50 3.26 1.08 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 1.08 0.00
26.50 3.26 1.08 0.00
27.00 3.26 1.08 0.00
27.50 3.26 1.08 0.00
28.00 3.26 1.08 0.00
28.50 3.26 1.08 0.00
29.00 3.26 1.08 0.00
29.50 3.26 1.08 0.00
30.00 3.26 1.08 0.00
30.50 3.26 1.08 0.00
31.00 3.26 1.08 0.00
31.50 3.26 1.08 0.00
32.00 3.26 1.08 0.00
32.50 3.26 1.08 0.00
33.00 3.26 1.08 0.00
33.50 3.26 1.08 0.00
34.00 3.26 1.08 0.00
34.50 3.26 1.08 0.00
35.00 3.26 1.08 0.00
35.50 3.26 1.08 0.00
36.00 3.26 1.08 0.00
36.50 3.26 1.08 0.00
37.00 3.26 1.08 0.00
37.50 3.26 1.08 0.00
38.00 3.26 1.08 0.00
38.50 3.26 1.08 0.00
39.00 3.26 1.08 0.00
39.50 3.26 1.08 0.00
40.00 3.26 1.08 0.00
40.50 3.26 1.08 0.00
41.00 3.26 1.08 0.00
41.50 3.26 1.08 0.00
42.00 3.26 1.08 0.00
42.50 3.26 1.08 0.00
43.00 3.26 1.08 0.00
43.50 3.26 1.08 0.00
44.00 3.26 1.08 0.00
44.50 3.26 1.08 0.00
45.00 3.26 1.08 0.00
45.50 3.26 1.08 0.00
46.00 3.26 1.08 0.00
46.50 3.26 1.08 0.00
47.00 3.26 1.08 0.00
47.50 3.26 1.08 0.00
48.00 3.26 1.08 0.00
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Summary for Subcatchment EX-11: Forebay

Runoff = 0.09 cfs @ 12.10 hrs,  Volume= 0.007 af,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-11: Forebay

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.055 ac

Runoff Volume=0.007 af
Runoff Depth=1.45"

Tc=6.0 min
CN=80

0.09 cfs
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Hydrograph for Subcatchment EX-11: Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.01 0.00
10.50 0.71 0.02 0.00
11.00 0.82 0.04 0.00
11.50 0.97 0.07 0.01
12.00 1.63 0.35 0.05
12.50 2.29 0.75 0.02
13.00 2.44 0.85 0.01
13.50 2.55 0.93 0.01
14.00 2.64 0.99 0.01
14.50 2.72 1.04 0.01
15.00 2.78 1.09 0.01
15.50 2.84 1.13 0.00
16.00 2.89 1.17 0.00
16.50 2.93 1.20 0.00
17.00 2.96 1.22 0.00
17.50 3.00 1.25 0.00
18.00 3.03 1.27 0.00
18.50 3.05 1.29 0.00
19.00 3.07 1.31 0.00
19.50 3.10 1.32 0.00
20.00 3.12 1.34 0.00
20.50 3.14 1.36 0.00
21.00 3.16 1.37 0.00
21.50 3.18 1.39 0.00
22.00 3.20 1.40 0.00
22.50 3.21 1.41 0.00
23.00 3.23 1.43 0.00
23.50 3.25 1.44 0.00
24.00 3.26 1.45 0.00
24.50 3.26 1.45 0.00
25.00 3.26 1.45 0.00
25.50 3.26 1.45 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 1.45 0.00
26.50 3.26 1.45 0.00
27.00 3.26 1.45 0.00
27.50 3.26 1.45 0.00
28.00 3.26 1.45 0.00
28.50 3.26 1.45 0.00
29.00 3.26 1.45 0.00
29.50 3.26 1.45 0.00
30.00 3.26 1.45 0.00
30.50 3.26 1.45 0.00
31.00 3.26 1.45 0.00
31.50 3.26 1.45 0.00
32.00 3.26 1.45 0.00
32.50 3.26 1.45 0.00
33.00 3.26 1.45 0.00
33.50 3.26 1.45 0.00
34.00 3.26 1.45 0.00
34.50 3.26 1.45 0.00
35.00 3.26 1.45 0.00
35.50 3.26 1.45 0.00
36.00 3.26 1.45 0.00
36.50 3.26 1.45 0.00
37.00 3.26 1.45 0.00
37.50 3.26 1.45 0.00
38.00 3.26 1.45 0.00
38.50 3.26 1.45 0.00
39.00 3.26 1.45 0.00
39.50 3.26 1.45 0.00
40.00 3.26 1.45 0.00
40.50 3.26 1.45 0.00
41.00 3.26 1.45 0.00
41.50 3.26 1.45 0.00
42.00 3.26 1.45 0.00
42.50 3.26 1.45 0.00
43.00 3.26 1.45 0.00
43.50 3.26 1.45 0.00
44.00 3.26 1.45 0.00
44.50 3.26 1.45 0.00
45.00 3.26 1.45 0.00
45.50 3.26 1.45 0.00
46.00 3.26 1.45 0.00
46.50 3.26 1.45 0.00
47.00 3.26 1.45 0.00
47.50 3.26 1.45 0.00
48.00 3.26 1.45 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.03 cfs @ 12.16 hrs,  Volume= 0.004 af,  Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.137 58 Woods/grass comb., Good, HSG B
0.137 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.137 ac

Runoff Volume=0.004 af
Runoff Depth=0.36"

Tc=6.0 min
CN=58

0.03 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.00 0.00
12.50 2.29 0.09 0.02
13.00 2.44 0.12 0.01
13.50 2.55 0.15 0.01
14.00 2.64 0.17 0.01
14.50 2.72 0.19 0.01
15.00 2.78 0.21 0.00
15.50 2.84 0.22 0.00
16.00 2.89 0.24 0.00
16.50 2.93 0.25 0.00
17.00 2.96 0.26 0.00
17.50 3.00 0.27 0.00
18.00 3.03 0.28 0.00
18.50 3.05 0.29 0.00
19.00 3.07 0.30 0.00
19.50 3.10 0.31 0.00
20.00 3.12 0.31 0.00
20.50 3.14 0.32 0.00
21.00 3.16 0.33 0.00
21.50 3.18 0.33 0.00
22.00 3.20 0.34 0.00
22.50 3.21 0.35 0.00
23.00 3.23 0.35 0.00
23.50 3.25 0.36 0.00
24.00 3.26 0.36 0.00
24.50 3.26 0.36 0.00
25.00 3.26 0.36 0.00
25.50 3.26 0.36 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.36 0.00
26.50 3.26 0.36 0.00
27.00 3.26 0.36 0.00
27.50 3.26 0.36 0.00
28.00 3.26 0.36 0.00
28.50 3.26 0.36 0.00
29.00 3.26 0.36 0.00
29.50 3.26 0.36 0.00
30.00 3.26 0.36 0.00
30.50 3.26 0.36 0.00
31.00 3.26 0.36 0.00
31.50 3.26 0.36 0.00
32.00 3.26 0.36 0.00
32.50 3.26 0.36 0.00
33.00 3.26 0.36 0.00
33.50 3.26 0.36 0.00
34.00 3.26 0.36 0.00
34.50 3.26 0.36 0.00
35.00 3.26 0.36 0.00
35.50 3.26 0.36 0.00
36.00 3.26 0.36 0.00
36.50 3.26 0.36 0.00
37.00 3.26 0.36 0.00
37.50 3.26 0.36 0.00
38.00 3.26 0.36 0.00
38.50 3.26 0.36 0.00
39.00 3.26 0.36 0.00
39.50 3.26 0.36 0.00
40.00 3.26 0.36 0.00
40.50 3.26 0.36 0.00
41.00 3.26 0.36 0.00
41.50 3.26 0.36 0.00
42.00 3.26 0.36 0.00
42.50 3.26 0.36 0.00
43.00 3.26 0.36 0.00
43.50 3.26 0.36 0.00
44.00 3.26 0.36 0.00
44.50 3.26 0.36 0.00
45.00 3.26 0.36 0.00
45.50 3.26 0.36 0.00
46.00 3.26 0.36 0.00
46.50 3.26 0.36 0.00
47.00 3.26 0.36 0.00
47.50 3.26 0.36 0.00
48.00 3.26 0.36 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 0.32 cfs @ 12.17 hrs,  Volume= 0.029 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.104 98 Paved parking, HSG B
0.257 61 >75% Grass cover, Good, HSG B
0.361 72 Weighted Average
0.257 61 71.19% Pervious Area
0.104 98 28.81% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.361 ac

Runoff Volume=0.029 af
Runoff Depth=0.97"

Flow Length=205'
Tc=11.1 min

CN=72

0.32 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.01 0.01
12.00 1.63 0.15 0.11
12.50 2.29 0.42 0.15
13.00 2.44 0.50 0.05
13.50 2.55 0.56 0.04
14.00 2.64 0.61 0.03
14.50 2.72 0.65 0.03
15.00 2.78 0.68 0.03
15.50 2.84 0.72 0.02
16.00 2.89 0.74 0.02
16.50 2.93 0.77 0.02
17.00 2.96 0.79 0.02
17.50 3.00 0.81 0.01
18.00 3.03 0.82 0.01
18.50 3.05 0.84 0.01
19.00 3.07 0.85 0.01
19.50 3.10 0.87 0.01
20.00 3.12 0.88 0.01
20.50 3.14 0.89 0.01
21.00 3.16 0.91 0.01
21.50 3.18 0.92 0.01
22.00 3.20 0.93 0.01
22.50 3.21 0.94 0.01
23.00 3.23 0.95 0.01
23.50 3.25 0.96 0.01
24.00 3.26 0.97 0.01
24.50 3.26 0.97 0.00
25.00 3.26 0.97 0.00
25.50 3.26 0.97 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.97 0.00
26.50 3.26 0.97 0.00
27.00 3.26 0.97 0.00
27.50 3.26 0.97 0.00
28.00 3.26 0.97 0.00
28.50 3.26 0.97 0.00
29.00 3.26 0.97 0.00
29.50 3.26 0.97 0.00
30.00 3.26 0.97 0.00
30.50 3.26 0.97 0.00
31.00 3.26 0.97 0.00
31.50 3.26 0.97 0.00
32.00 3.26 0.97 0.00
32.50 3.26 0.97 0.00
33.00 3.26 0.97 0.00
33.50 3.26 0.97 0.00
34.00 3.26 0.97 0.00
34.50 3.26 0.97 0.00
35.00 3.26 0.97 0.00
35.50 3.26 0.97 0.00
36.00 3.26 0.97 0.00
36.50 3.26 0.97 0.00
37.00 3.26 0.97 0.00
37.50 3.26 0.97 0.00
38.00 3.26 0.97 0.00
38.50 3.26 0.97 0.00
39.00 3.26 0.97 0.00
39.50 3.26 0.97 0.00
40.00 3.26 0.97 0.00
40.50 3.26 0.97 0.00
41.00 3.26 0.97 0.00
41.50 3.26 0.97 0.00
42.00 3.26 0.97 0.00
42.50 3.26 0.97 0.00
43.00 3.26 0.97 0.00
43.50 3.26 0.97 0.00
44.00 3.26 0.97 0.00
44.50 3.26 0.97 0.00
45.00 3.26 0.97 0.00
45.50 3.26 0.97 0.00
46.00 3.26 0.97 0.00
46.50 3.26 0.97 0.00
47.00 3.26 0.97 0.00
47.50 3.26 0.97 0.00
48.00 3.26 0.97 0.00
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Summary for Subcatchment EX-2: Woods & Grass

Runoff = 0.15 cfs @ 12.50 hrs,  Volume= 0.029 af,  Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment EX-2: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.955 ac

Runoff Volume=0.029 af
Runoff Depth=0.36"

Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

0.15 cfs
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Hydrograph for Subcatchment EX-2: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.00 0.00
12.50 2.29 0.09 0.15
13.00 2.44 0.12 0.07
13.50 2.55 0.15 0.05
14.00 2.64 0.17 0.05
14.50 2.72 0.19 0.04
15.00 2.78 0.21 0.04
15.50 2.84 0.22 0.03
16.00 2.89 0.24 0.03
16.50 2.93 0.25 0.02
17.00 2.96 0.26 0.02
17.50 3.00 0.27 0.02
18.00 3.03 0.28 0.02
18.50 3.05 0.29 0.02
19.00 3.07 0.30 0.02
19.50 3.10 0.31 0.01
20.00 3.12 0.31 0.01
20.50 3.14 0.32 0.01
21.00 3.16 0.33 0.01
21.50 3.18 0.33 0.01
22.00 3.20 0.34 0.01
22.50 3.21 0.35 0.01
23.00 3.23 0.35 0.01
23.50 3.25 0.36 0.01
24.00 3.26 0.36 0.01
24.50 3.26 0.36 0.00
25.00 3.26 0.36 0.00
25.50 3.26 0.36 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.36 0.00
26.50 3.26 0.36 0.00
27.00 3.26 0.36 0.00
27.50 3.26 0.36 0.00
28.00 3.26 0.36 0.00
28.50 3.26 0.36 0.00
29.00 3.26 0.36 0.00
29.50 3.26 0.36 0.00
30.00 3.26 0.36 0.00
30.50 3.26 0.36 0.00
31.00 3.26 0.36 0.00
31.50 3.26 0.36 0.00
32.00 3.26 0.36 0.00
32.50 3.26 0.36 0.00
33.00 3.26 0.36 0.00
33.50 3.26 0.36 0.00
34.00 3.26 0.36 0.00
34.50 3.26 0.36 0.00
35.00 3.26 0.36 0.00
35.50 3.26 0.36 0.00
36.00 3.26 0.36 0.00
36.50 3.26 0.36 0.00
37.00 3.26 0.36 0.00
37.50 3.26 0.36 0.00
38.00 3.26 0.36 0.00
38.50 3.26 0.36 0.00
39.00 3.26 0.36 0.00
39.50 3.26 0.36 0.00
40.00 3.26 0.36 0.00
40.50 3.26 0.36 0.00
41.00 3.26 0.36 0.00
41.50 3.26 0.36 0.00
42.00 3.26 0.36 0.00
42.50 3.26 0.36 0.00
43.00 3.26 0.36 0.00
43.50 3.26 0.36 0.00
44.00 3.26 0.36 0.00
44.50 3.26 0.36 0.00
45.00 3.26 0.36 0.00
45.50 3.26 0.36 0.00
46.00 3.26 0.36 0.00
46.50 3.26 0.36 0.00
47.00 3.26 0.36 0.00
47.50 3.26 0.36 0.00
48.00 3.26 0.36 0.00
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Summary for Subcatchment EX-3: Parking Lot

Runoff = 3.30 cfs @ 12.09 hrs,  Volume= 0.269 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
1.068 98 Paved parking, HSG B
1.068 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-3: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=1.068 ac

Runoff Volume=0.269 af
Runoff Depth=3.03"

Tc=6.0 min
CN=98

3.30 cfs
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Hydrograph for Subcatchment EX-3: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.01
2.50 0.08 0.01 0.01
3.00 0.10 0.01 0.02
3.50 0.12 0.02 0.02
4.00 0.14 0.03 0.02
4.50 0.16 0.05 0.03
5.00 0.19 0.06 0.03
5.50 0.21 0.08 0.04
6.00 0.23 0.09 0.04
6.50 0.26 0.12 0.05
7.00 0.30 0.14 0.06
7.50 0.33 0.17 0.07
8.00 0.37 0.20 0.08
8.50 0.42 0.25 0.09
9.00 0.48 0.30 0.11
9.50 0.54 0.36 0.14

10.00 0.62 0.42 0.16
10.50 0.71 0.51 0.19
11.00 0.82 0.61 0.24
11.50 0.97 0.76 0.37
12.00 1.63 1.41 2.14
12.50 2.29 2.06 0.70
13.00 2.44 2.22 0.28
13.50 2.55 2.32 0.22
14.00 2.64 2.41 0.18
14.50 2.72 2.49 0.15
15.00 2.78 2.55 0.13
15.50 2.84 2.61 0.11
16.00 2.89 2.66 0.09
16.50 2.93 2.70 0.08
17.00 2.96 2.73 0.08
17.50 3.00 2.77 0.07
18.00 3.03 2.79 0.06
18.50 3.05 2.82 0.05
19.00 3.07 2.84 0.05
19.50 3.10 2.87 0.05
20.00 3.12 2.89 0.05
20.50 3.14 2.91 0.04
21.00 3.16 2.93 0.04
21.50 3.18 2.95 0.04
22.00 3.20 2.96 0.04
22.50 3.21 2.98 0.04
23.00 3.23 3.00 0.03
23.50 3.25 3.01 0.03
24.00 3.26 3.03 0.03
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment EX-4: Grass Island

Runoff = 0.02 cfs @ 12.12 hrs,  Volume= 0.002 af,  Depth= 0.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.053 61 >75% Grass cover, Good, HSG B
0.053 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.053 ac

Runoff Volume=0.002 af
Runoff Depth=0.47"

Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.02 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.02 0.00
12.50 2.29 0.14 0.01
13.00 2.44 0.18 0.00
13.50 2.55 0.21 0.00
14.00 2.64 0.24 0.00
14.50 2.72 0.26 0.00
15.00 2.78 0.29 0.00
15.50 2.84 0.31 0.00
16.00 2.89 0.32 0.00
16.50 2.93 0.34 0.00
17.00 2.96 0.35 0.00
17.50 3.00 0.36 0.00
18.00 3.03 0.37 0.00
18.50 3.05 0.38 0.00
19.00 3.07 0.39 0.00
19.50 3.10 0.40 0.00
20.00 3.12 0.41 0.00
20.50 3.14 0.42 0.00
21.00 3.16 0.43 0.00
21.50 3.18 0.44 0.00
22.00 3.20 0.44 0.00
22.50 3.21 0.45 0.00
23.00 3.23 0.46 0.00
23.50 3.25 0.46 0.00
24.00 3.26 0.47 0.00
24.50 3.26 0.47 0.00
25.00 3.26 0.47 0.00
25.50 3.26 0.47 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.47 0.00
26.50 3.26 0.47 0.00
27.00 3.26 0.47 0.00
27.50 3.26 0.47 0.00
28.00 3.26 0.47 0.00
28.50 3.26 0.47 0.00
29.00 3.26 0.47 0.00
29.50 3.26 0.47 0.00
30.00 3.26 0.47 0.00
30.50 3.26 0.47 0.00
31.00 3.26 0.47 0.00
31.50 3.26 0.47 0.00
32.00 3.26 0.47 0.00
32.50 3.26 0.47 0.00
33.00 3.26 0.47 0.00
33.50 3.26 0.47 0.00
34.00 3.26 0.47 0.00
34.50 3.26 0.47 0.00
35.00 3.26 0.47 0.00
35.50 3.26 0.47 0.00
36.00 3.26 0.47 0.00
36.50 3.26 0.47 0.00
37.00 3.26 0.47 0.00
37.50 3.26 0.47 0.00
38.00 3.26 0.47 0.00
38.50 3.26 0.47 0.00
39.00 3.26 0.47 0.00
39.50 3.26 0.47 0.00
40.00 3.26 0.47 0.00
40.50 3.26 0.47 0.00
41.00 3.26 0.47 0.00
41.50 3.26 0.47 0.00
42.00 3.26 0.47 0.00
42.50 3.26 0.47 0.00
43.00 3.26 0.47 0.00
43.50 3.26 0.47 0.00
44.00 3.26 0.47 0.00
44.50 3.26 0.47 0.00
45.00 3.26 0.47 0.00
45.50 3.26 0.47 0.00
46.00 3.26 0.47 0.00
46.50 3.26 0.47 0.00
47.00 3.26 0.47 0.00
47.50 3.26 0.47 0.00
48.00 3.26 0.47 0.00



Type III 24-hr  2-Year Rainfall=3.26"MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 23HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-5: Parking Lot

Runoff = 1.24 cfs @ 12.09 hrs,  Volume= 0.101 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.401 98 Paved parking, HSG B
0.401 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.401 ac

Runoff Volume=0.101 af
Runoff Depth=3.03"

Tc=6.0 min
CN=98

1.24 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.01 0.00
3.00 0.10 0.01 0.01
3.50 0.12 0.02 0.01
4.00 0.14 0.03 0.01
4.50 0.16 0.05 0.01
5.00 0.19 0.06 0.01
5.50 0.21 0.08 0.01
6.00 0.23 0.09 0.02
6.50 0.26 0.12 0.02
7.00 0.30 0.14 0.02
7.50 0.33 0.17 0.03
8.00 0.37 0.20 0.03
8.50 0.42 0.25 0.04
9.00 0.48 0.30 0.04
9.50 0.54 0.36 0.05

10.00 0.62 0.42 0.06
10.50 0.71 0.51 0.07
11.00 0.82 0.61 0.09
11.50 0.97 0.76 0.14
12.00 1.63 1.41 0.80
12.50 2.29 2.06 0.26
13.00 2.44 2.22 0.11
13.50 2.55 2.32 0.08
14.00 2.64 2.41 0.07
14.50 2.72 2.49 0.06
15.00 2.78 2.55 0.05
15.50 2.84 2.61 0.04
16.00 2.89 2.66 0.04
16.50 2.93 2.70 0.03
17.00 2.96 2.73 0.03
17.50 3.00 2.77 0.02
18.00 3.03 2.79 0.02
18.50 3.05 2.82 0.02
19.00 3.07 2.84 0.02
19.50 3.10 2.87 0.02
20.00 3.12 2.89 0.02
20.50 3.14 2.91 0.02
21.00 3.16 2.93 0.02
21.50 3.18 2.95 0.01
22.00 3.20 2.96 0.01
22.50 3.21 2.98 0.01
23.00 3.23 3.00 0.01
23.50 3.25 3.01 0.01
24.00 3.26 3.03 0.01
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment EX-6: Grass Islands

Runoff = 0.04 cfs @ 12.12 hrs,  Volume= 0.004 af,  Depth= 0.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.113 61 >75% Grass cover, Good, HSG B
0.113 61 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-6: Grass Islands

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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)

0.044

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022
0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.113 ac

Runoff Volume=0.004 af
Runoff Depth=0.47"

Tc=6.0 min
CN=61

0.04 cfs
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Hydrograph for Subcatchment EX-6: Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.02 0.01
12.50 2.29 0.14 0.02
13.00 2.44 0.18 0.01
13.50 2.55 0.21 0.01
14.00 2.64 0.24 0.01
14.50 2.72 0.26 0.01
15.00 2.78 0.29 0.00
15.50 2.84 0.31 0.00
16.00 2.89 0.32 0.00
16.50 2.93 0.34 0.00
17.00 2.96 0.35 0.00
17.50 3.00 0.36 0.00
18.00 3.03 0.37 0.00
18.50 3.05 0.38 0.00
19.00 3.07 0.39 0.00
19.50 3.10 0.40 0.00
20.00 3.12 0.41 0.00
20.50 3.14 0.42 0.00
21.00 3.16 0.43 0.00
21.50 3.18 0.44 0.00
22.00 3.20 0.44 0.00
22.50 3.21 0.45 0.00
23.00 3.23 0.46 0.00
23.50 3.25 0.46 0.00
24.00 3.26 0.47 0.00
24.50 3.26 0.47 0.00
25.00 3.26 0.47 0.00
25.50 3.26 0.47 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.47 0.00
26.50 3.26 0.47 0.00
27.00 3.26 0.47 0.00
27.50 3.26 0.47 0.00
28.00 3.26 0.47 0.00
28.50 3.26 0.47 0.00
29.00 3.26 0.47 0.00
29.50 3.26 0.47 0.00
30.00 3.26 0.47 0.00
30.50 3.26 0.47 0.00
31.00 3.26 0.47 0.00
31.50 3.26 0.47 0.00
32.00 3.26 0.47 0.00
32.50 3.26 0.47 0.00
33.00 3.26 0.47 0.00
33.50 3.26 0.47 0.00
34.00 3.26 0.47 0.00
34.50 3.26 0.47 0.00
35.00 3.26 0.47 0.00
35.50 3.26 0.47 0.00
36.00 3.26 0.47 0.00
36.50 3.26 0.47 0.00
37.00 3.26 0.47 0.00
37.50 3.26 0.47 0.00
38.00 3.26 0.47 0.00
38.50 3.26 0.47 0.00
39.00 3.26 0.47 0.00
39.50 3.26 0.47 0.00
40.00 3.26 0.47 0.00
40.50 3.26 0.47 0.00
41.00 3.26 0.47 0.00
41.50 3.26 0.47 0.00
42.00 3.26 0.47 0.00
42.50 3.26 0.47 0.00
43.00 3.26 0.47 0.00
43.50 3.26 0.47 0.00
44.00 3.26 0.47 0.00
44.50 3.26 0.47 0.00
45.00 3.26 0.47 0.00
45.50 3.26 0.47 0.00
46.00 3.26 0.47 0.00
46.50 3.26 0.47 0.00
47.00 3.26 0.47 0.00
47.50 3.26 0.47 0.00
48.00 3.26 0.47 0.00



Type III 24-hr  2-Year Rainfall=3.26"MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 27HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-7: Convenience Store

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.034 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.133 98 Unconnected roofs, HSG B
0.133 98 100.00% Impervious Area
0.133 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.46

0.44
0.42

0.4
0.38

0.36
0.34
0.32

0.3
0.28

0.26
0.24
0.22

0.2
0.18

0.16
0.14

0.12
0.1

0.08

0.06
0.04

0.02
0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.133 ac

Runoff Volume=0.034 af
Runoff Depth=3.03"

Tc=6.0 min
CN=98

0.41 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.01 0.00
3.00 0.10 0.01 0.00
3.50 0.12 0.02 0.00
4.00 0.14 0.03 0.00
4.50 0.16 0.05 0.00
5.00 0.19 0.06 0.00
5.50 0.21 0.08 0.00
6.00 0.23 0.09 0.01
6.50 0.26 0.12 0.01
7.00 0.30 0.14 0.01
7.50 0.33 0.17 0.01
8.00 0.37 0.20 0.01
8.50 0.42 0.25 0.01
9.00 0.48 0.30 0.01
9.50 0.54 0.36 0.02

10.00 0.62 0.42 0.02
10.50 0.71 0.51 0.02
11.00 0.82 0.61 0.03
11.50 0.97 0.76 0.05
12.00 1.63 1.41 0.27
12.50 2.29 2.06 0.09
13.00 2.44 2.22 0.04
13.50 2.55 2.32 0.03
14.00 2.64 2.41 0.02
14.50 2.72 2.49 0.02
15.00 2.78 2.55 0.02
15.50 2.84 2.61 0.01
16.00 2.89 2.66 0.01
16.50 2.93 2.70 0.01
17.00 2.96 2.73 0.01
17.50 3.00 2.77 0.01
18.00 3.03 2.79 0.01
18.50 3.05 2.82 0.01
19.00 3.07 2.84 0.01
19.50 3.10 2.87 0.01
20.00 3.12 2.89 0.01
20.50 3.14 2.91 0.01
21.00 3.16 2.93 0.01
21.50 3.18 2.95 0.00
22.00 3.20 2.96 0.00
22.50 3.21 2.98 0.00
23.00 3.23 3.00 0.00
23.50 3.25 3.01 0.00
24.00 3.26 3.03 0.00
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.035 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.140 98 Unconnected roofs, HSG B
0.140 98 100.00% Impervious Area
0.140 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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)

0.48
0.46
0.44
0.42
0.4

0.38
0.36
0.34
0.32
0.3

0.28
0.26
0.24
0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.140 ac

Runoff Volume=0.035 af
Runoff Depth=3.03"

Tc=6.0 min
CN=98

0.43 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.01 0.00
3.00 0.10 0.01 0.00
3.50 0.12 0.02 0.00
4.00 0.14 0.03 0.00
4.50 0.16 0.05 0.00
5.00 0.19 0.06 0.00
5.50 0.21 0.08 0.00
6.00 0.23 0.09 0.01
6.50 0.26 0.12 0.01
7.00 0.30 0.14 0.01
7.50 0.33 0.17 0.01
8.00 0.37 0.20 0.01
8.50 0.42 0.25 0.01
9.00 0.48 0.30 0.01
9.50 0.54 0.36 0.02

10.00 0.62 0.42 0.02
10.50 0.71 0.51 0.03
11.00 0.82 0.61 0.03
11.50 0.97 0.76 0.05
12.00 1.63 1.41 0.28
12.50 2.29 2.06 0.09
13.00 2.44 2.22 0.04
13.50 2.55 2.32 0.03
14.00 2.64 2.41 0.02
14.50 2.72 2.49 0.02
15.00 2.78 2.55 0.02
15.50 2.84 2.61 0.02
16.00 2.89 2.66 0.01
16.50 2.93 2.70 0.01
17.00 2.96 2.73 0.01
17.50 3.00 2.77 0.01
18.00 3.03 2.79 0.01
18.50 3.05 2.82 0.01
19.00 3.07 2.84 0.01
19.50 3.10 2.87 0.01
20.00 3.12 2.89 0.01
20.50 3.14 2.91 0.01
21.00 3.16 2.93 0.01
21.50 3.18 2.95 0.01
22.00 3.20 2.96 0.00
22.50 3.21 2.98 0.00
23.00 3.23 3.00 0.00
23.50 3.25 3.01 0.00
24.00 3.26 3.03 0.00
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.07 cfs @ 12.09 hrs,  Volume= 0.006 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.023 98 Unconnected roofs, HSG B
0.023 98 100.00% Impervious Area
0.023 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.023 ac

Runoff Volume=0.006 af
Runoff Depth=3.03"

Tc=6.0 min
CN=98

0.07 cfs
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Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.01 0.00
3.00 0.10 0.01 0.00
3.50 0.12 0.02 0.00
4.00 0.14 0.03 0.00
4.50 0.16 0.05 0.00
5.00 0.19 0.06 0.00
5.50 0.21 0.08 0.00
6.00 0.23 0.09 0.00
6.50 0.26 0.12 0.00
7.00 0.30 0.14 0.00
7.50 0.33 0.17 0.00
8.00 0.37 0.20 0.00
8.50 0.42 0.25 0.00
9.00 0.48 0.30 0.00
9.50 0.54 0.36 0.00

10.00 0.62 0.42 0.00
10.50 0.71 0.51 0.00
11.00 0.82 0.61 0.01
11.50 0.97 0.76 0.01
12.00 1.63 1.41 0.05
12.50 2.29 2.06 0.02
13.00 2.44 2.22 0.01
13.50 2.55 2.32 0.00
14.00 2.64 2.41 0.00
14.50 2.72 2.49 0.00
15.00 2.78 2.55 0.00
15.50 2.84 2.61 0.00
16.00 2.89 2.66 0.00
16.50 2.93 2.70 0.00
17.00 2.96 2.73 0.00
17.50 3.00 2.77 0.00
18.00 3.03 2.79 0.00
18.50 3.05 2.82 0.00
19.00 3.07 2.84 0.00
19.50 3.10 2.87 0.00
20.00 3.12 2.89 0.00
20.50 3.14 2.91 0.00
21.00 3.16 2.93 0.00
21.50 3.18 2.95 0.00
22.00 3.20 2.96 0.00
22.50 3.21 2.98 0.00
23.00 3.23 3.00 0.00
23.50 3.25 3.01 0.00
24.00 3.26 3.03 0.00
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.191 ac, 48.74% Impervious,  Inflow Depth = 1.69"    for  2-Year event
Inflow = 3.43 cfs @ 12.09 hrs,  Volume= 0.309 af
Outflow = 1.27 cfs @ 12.36 hrs,  Volume= 0.283 af,  Atten= 63%,  Lag= 16.6 min
Primary = 1.27 cfs @ 12.36 hrs,  Volume= 0.283 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 537.97' @ 12.38 hrs   Surf.Area= 1,817 sf   Storage= 3,232 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 108.6 min ( 886.3 - 777.7 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 16,015 cf Ex Forebay (Irregular) Listed below (Recalc)

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

535.00 395 81.9 0 0 395
536.00 884 120.8 623 623 1,031
538.00 1,833 167.6 2,660 3,283 2,143
540.00 3,056 214.3 4,837 8,120 3,612
542.00 4,912 284.8 7,895 16,015 6,457

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=1.25 cfs @ 12.36 hrs  HW=537.97'  TW=536.32'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  ( Controls 0.00 cfs)
2=12.0" x 72' Culvert  (Inlet Controls 0.67 cfs @ 1.84 fps)
3=Culvert  (Outlet Controls 0.58 cfs @ 2.98 fps)
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Pond 1P: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.191 ac
Peak Elev=537.97'

Storage=3,232 cf
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.00 0 535.00 0.00
2.00 0.01 0 535.00 0.01
3.00 0.02 0 535.00 0.02
4.00 0.02 0 535.00 0.02
5.00 0.03 0 535.00 0.03
6.00 0.04 0 535.00 0.04
7.00 0.06 0 535.00 0.06
8.00 0.08 0 535.00 0.08
9.00 0.11 0 535.00 0.11

10.00 0.16 0 535.00 0.16
11.00 0.24 97 535.22 0.19
12.00 2.20 1,377 536.73 0.49
13.00 0.38 2,729 537.68 0.53
14.00 0.24 2,463 537.52 0.27
15.00 0.18 2,370 537.46 0.20
16.00 0.13 2,271 537.39 0.16
17.00 0.10 2,161 537.32 0.13
18.00 0.08 2,076 537.26 0.10
19.00 0.07 2,015 537.22 0.08
20.00 0.06 1,976 537.19 0.07
21.00 0.06 1,946 537.17 0.07
22.00 0.05 1,923 537.15 0.06
23.00 0.05 1,902 537.14 0.05
24.00 0.04 1,882 537.12 0.05
25.00 0.00 1,822 537.08 0.01
26.00 0.00 1,779 537.05 0.01
27.00 0.00 1,744 537.02 0.01
28.00 0.00 1,712 537.00 0.01
29.00 0.00 1,680 536.97 0.01
30.00 0.00 1,649 536.95 0.01
31.00 0.00 1,618 536.92 0.01
32.00 0.00 1,587 536.90 0.01
33.00 0.00 1,556 536.88 0.01
34.00 0.00 1,526 536.85 0.01
35.00 0.00 1,496 536.83 0.01
36.00 0.00 1,467 536.80 0.01
37.00 0.00 1,437 536.78 0.01
38.00 0.00 1,408 536.76 0.01
39.00 0.00 1,380 536.73 0.01
40.00 0.00 1,351 536.71 0.01
41.00 0.00 1,323 536.68 0.01
42.00 0.00 1,295 536.66 0.01
43.00 0.00 1,268 536.64 0.01
44.00 0.00 1,240 536.61 0.01
45.00 0.00 1,213 536.59 0.01
46.00 0.00 1,187 536.56 0.01
47.00 0.00 1,160 536.54 0.01
48.00 0.00 1,134 536.52 0.01



Type III 24-hr  2-Year Rainfall=3.26"MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 36HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 2P: Detention Area

Inflow Area = 3.261 ac, 54.12% Impervious,  Inflow Depth > 1.77"    for  2-Year event
Inflow = 2.98 cfs @ 12.09 hrs,  Volume= 0.482 af
Outflow = 0.28 cfs @ 15.50 hrs,  Volume= 0.254 af,  Atten= 91%,  Lag= 204.0 min
Primary = 0.28 cfs @ 15.50 hrs,  Volume= 0.254 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 537.27' @ 15.50 hrs   Surf.Area= 5,539 sf   Storage= 13,954 cf

Plug-Flow detention time= 767.8 min calculated for 0.254 af (53% of inflow)
Center-of-Mass det. time= 579.9 min ( 1,418.3 - 838.4 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.28 cfs @ 15.50 hrs  HW=537.27'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 0.23 cfs of 12.36 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=8.0" Orifice/Grate  (Orifice Controls 0.23 cfs @ 1.76 fps)
4=8" Orifice/Grate  ( Controls 0.00 cfs)

5=1" Orifice/Grate  (Orifice Controls 0.05 cfs @ 8.65 fps)
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Pond 2P: Detention Area
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Hydrograph
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.00 0 534.00 0.00
2.00 0.01 13 534.01 0.00
3.00 0.03 76 534.03 0.00
4.00 0.04 184 534.07 0.00
5.00 0.05 331 534.13 0.01
6.00 0.07 517 534.20 0.01
7.00 0.09 764 534.29 0.01
8.00 0.13 1,109 534.41 0.02
9.00 0.19 1,607 534.57 0.02

10.00 0.26 2,338 534.79 0.02
11.00 0.34 3,318 535.07 0.03
12.00 2.00 5,735 535.66 0.03
13.00 0.76 11,722 536.86 0.04
14.00 0.42 13,419 537.17 0.15
15.00 0.31 13,916 537.26 0.27
16.00 0.24 13,926 537.26 0.27
17.00 0.19 13,791 537.24 0.23
18.00 0.15 13,637 537.21 0.19
19.00 0.13 13,493 537.18 0.16
20.00 0.11 13,384 537.16 0.14
21.00 0.10 13,298 537.15 0.12
22.00 0.09 13,227 537.14 0.11
23.00 0.08 13,162 537.12 0.10
24.00 0.07 13,101 537.11 0.09
25.00 0.01 12,909 537.08 0.07
26.00 0.01 12,739 537.05 0.05
27.00 0.01 12,597 537.02 0.05
28.00 0.01 12,465 536.99 0.05
29.00 0.01 12,334 536.97 0.04
30.00 0.01 12,204 536.95 0.04
31.00 0.01 12,074 536.92 0.04
32.00 0.01 11,945 536.90 0.04
33.00 0.01 11,816 536.87 0.04
34.00 0.01 11,687 536.85 0.04
35.00 0.01 11,559 536.83 0.04
36.00 0.01 11,431 536.80 0.04
37.00 0.01 11,304 536.78 0.04
38.00 0.01 11,177 536.75 0.04
39.00 0.01 11,050 536.73 0.04
40.00 0.01 10,924 536.71 0.04
41.00 0.01 10,798 536.68 0.04
42.00 0.01 10,673 536.66 0.04
43.00 0.01 10,548 536.63 0.04
44.00 0.01 10,423 536.61 0.04
45.00 0.01 10,299 536.59 0.04
46.00 0.01 10,175 536.56 0.04
47.00 0.01 10,052 536.54 0.04
48.00 0.01 9,929 536.52 0.04
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 3.622 ac, 51.60% Impervious,  Inflow Depth > 0.94"    for  2-Year event
Inflow = 0.35 cfs @ 12.17 hrs,  Volume= 0.283 af
Primary = 0.35 cfs @ 12.17 hrs,  Volume= 0.283 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale

Inflow
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Hydrograph

Time  (hours)
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.01 0.00 0.01
5.00 0.01 0.00 0.01
5.50 0.01 0.00 0.01
6.00 0.01 0.00 0.01
6.50 0.01 0.00 0.01
7.00 0.01 0.00 0.01
7.50 0.01 0.00 0.01
8.00 0.02 0.00 0.02
8.50 0.02 0.00 0.02
9.00 0.02 0.00 0.02
9.50 0.02 0.00 0.02

10.00 0.02 0.00 0.02
10.50 0.02 0.00 0.02
11.00 0.03 0.00 0.03
11.50 0.04 0.00 0.04
12.00 0.15 0.00 0.15
12.50 0.19 0.00 0.19
13.00 0.10 0.00 0.10
13.50 0.09 0.00 0.09
14.00 0.18 0.00 0.18
14.50 0.26 0.00 0.26
15.00 0.29 0.00 0.29
15.50 0.30 0.00 0.30
16.00 0.29 0.00 0.29
16.50 0.27 0.00 0.27
17.00 0.25 0.00 0.25
17.50 0.23 0.00 0.23
18.00 0.21 0.00 0.21
18.50 0.19 0.00 0.19
19.00 0.17 0.00 0.17
19.50 0.16 0.00 0.16
20.00 0.15 0.00 0.15
20.50 0.14 0.00 0.14
21.00 0.13 0.00 0.13
21.50 0.12 0.00 0.12
22.00 0.12 0.00 0.12
22.50 0.11 0.00 0.11
23.00 0.11 0.00 0.11
23.50 0.10 0.00 0.10
24.00 0.10 0.00 0.10
24.50 0.08 0.00 0.08
25.00 0.07 0.00 0.07
25.50 0.06 0.00 0.06

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.05 0.00 0.05
26.50 0.05 0.00 0.05
27.00 0.05 0.00 0.05
27.50 0.05 0.00 0.05
28.00 0.05 0.00 0.05
28.50 0.05 0.00 0.05
29.00 0.04 0.00 0.04
29.50 0.04 0.00 0.04
30.00 0.04 0.00 0.04
30.50 0.04 0.00 0.04
31.00 0.04 0.00 0.04
31.50 0.04 0.00 0.04
32.00 0.04 0.00 0.04
32.50 0.04 0.00 0.04
33.00 0.04 0.00 0.04
33.50 0.04 0.00 0.04
34.00 0.04 0.00 0.04
34.50 0.04 0.00 0.04
35.00 0.04 0.00 0.04
35.50 0.04 0.00 0.04
36.00 0.04 0.00 0.04
36.50 0.04 0.00 0.04
37.00 0.04 0.00 0.04
37.50 0.04 0.00 0.04
38.00 0.04 0.00 0.04
38.50 0.04 0.00 0.04
39.00 0.04 0.00 0.04
39.50 0.04 0.00 0.04
40.00 0.04 0.00 0.04
40.50 0.04 0.00 0.04
41.00 0.04 0.00 0.04
41.50 0.04 0.00 0.04
42.00 0.04 0.00 0.04
42.50 0.04 0.00 0.04
43.00 0.04 0.00 0.04
43.50 0.04 0.00 0.04
44.00 0.04 0.00 0.04
44.50 0.04 0.00 0.04
45.00 0.04 0.00 0.04
45.50 0.04 0.00 0.04
46.00 0.04 0.00 0.04
46.50 0.04 0.00 0.04
47.00 0.04 0.00 0.04
47.50 0.04 0.00 0.04
48.00 0.04 0.00 0.04
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Summary for Link DP2: NE Wetlands

Inflow Area = 1.252 ac, 0.00% Impervious,  Inflow Depth = 0.77"    for  2-Year event
Inflow = 0.94 cfs @ 12.11 hrs,  Volume= 0.080 af
Primary = 0.94 cfs @ 12.11 hrs,  Volume= 0.080 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands

Inflow
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Hydrograph
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Inflow Area=1.252 ac

0.94 cfs0.94 cfs
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.50 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.50 0.00 0.00 0.00
11.00 0.00 0.00 0.00
11.50 0.00 0.00 0.00
12.00 0.41 0.00 0.41
12.50 0.33 0.00 0.33
13.00 0.14 0.00 0.14
13.50 0.12 0.00 0.12
14.00 0.10 0.00 0.10
14.50 0.09 0.00 0.09
15.00 0.08 0.00 0.08
15.50 0.07 0.00 0.07
16.00 0.06 0.00 0.06
16.50 0.05 0.00 0.05
17.00 0.05 0.00 0.05
17.50 0.04 0.00 0.04
18.00 0.04 0.00 0.04
18.50 0.03 0.00 0.03
19.00 0.03 0.00 0.03
19.50 0.03 0.00 0.03
20.00 0.03 0.00 0.03
20.50 0.03 0.00 0.03
21.00 0.03 0.00 0.03
21.50 0.03 0.00 0.03
22.00 0.02 0.00 0.02
22.50 0.02 0.00 0.02
23.00 0.02 0.00 0.02
23.50 0.02 0.00 0.02
24.00 0.02 0.00 0.02
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=1.252 ac   0.00% Impervious   Runoff Depth=1.92"Subcatchment EX-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=68   Runoff=2.65 cfs  0.200 af

Runoff Area=0.183 ac   0.00% Impervious   Runoff Depth=2.40"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=0.50 cfs  0.037 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=2.94"Subcatchment EX-11: Forebay
   Tc=6.0 min   CN=80   Runoff=0.19 cfs  0.013 af

Runoff Area=0.137 ac   0.00% Impervious   Runoff Depth=1.20"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.16 cfs  0.014 af

Runoff Area=0.361 ac   28.81% Impervious   Runoff Depth=2.24"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=0.78 cfs  0.067 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=1.20"Subcatchment EX-2: Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=0.74 cfs  0.095 af

Runoff Area=1.068 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-3: Parking Lot
   Tc=6.0 min   CN=98   Runoff=5.15 cfs  0.428 af

Runoff Area=0.053 ac   0.00% Impervious   Runoff Depth=1.40"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.08 cfs  0.006 af

Runoff Area=0.401 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=1.93 cfs  0.161 af

Runoff Area=0.113 ac   0.00% Impervious   Runoff Depth=1.40"Subcatchment EX-6: Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.17 cfs  0.013 af

Runoff Area=0.133 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=0.64 cfs  0.053 af

Runoff Area=0.140 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=0.68 cfs  0.056 af

Runoff Area=0.023 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.11 cfs  0.009 af

Peak Elev=538.72'  Storage=4,755 cf   Inflow=5.74 cfs  0.550 afPond 1P: Forebay
   Outflow=3.33 cfs  0.524 af

Peak Elev=537.96'  Storage=17,902 cf   Inflow=6.73 cfs  0.860 afPond 2P: Detention Area
   Outflow=1.97 cfs  0.629 af

   Inflow=2.14 cfs  0.696 afLink DP1: Worc - Prov Tpke Swale
   Primary=2.14 cfs  0.696 af
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   Inflow=2.65 cfs  0.200 afLink DP2: NE Wetlands
   Primary=2.65 cfs  0.200 af

Total Runoff Area = 4.874 ac   Runoff Volume = 1.153 af   Average Runoff Depth = 2.84"
61.65% Pervious = 3.005 ac     38.35% Impervious = 1.869 ac
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Summary for Subcatchment EX-1: Existing Woods

Runoff = 2.65 cfs @ 12.10 hrs,  Volume= 0.200 af,  Depth= 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.689 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
1.252 68 Weighted Average
1.252 68 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment EX-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=1.252 ac

Runoff Volume=0.200 af
Runoff Depth=1.92"

Flow Length=353'
Tc=6.5 min

CN=68

2.65 cfs
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Hydrograph for Subcatchment EX-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.02
11.00 1.26 0.02 0.05
11.50 1.50 0.06 0.13
12.00 2.52 0.40 1.39
12.50 3.55 0.93 0.76
13.00 3.79 1.07 0.32
13.50 3.96 1.18 0.25
14.00 4.10 1.27 0.21
14.50 4.21 1.34 0.18
15.00 4.31 1.41 0.16
15.50 4.40 1.47 0.14
16.00 4.47 1.52 0.12
16.50 4.54 1.56 0.10
17.00 4.59 1.60 0.09
17.50 4.64 1.63 0.08
18.00 4.69 1.66 0.07
18.50 4.73 1.69 0.07
19.00 4.76 1.71 0.06
19.50 4.80 1.74 0.06
20.00 4.83 1.76 0.06
20.50 4.86 1.78 0.06
21.00 4.90 1.81 0.05
21.50 4.92 1.83 0.05
22.00 4.95 1.85 0.05
22.50 4.98 1.86 0.05
23.00 5.00 1.88 0.04
23.50 5.03 1.90 0.04
24.00 5.05 1.92 0.04
24.50 5.05 1.92 0.00
25.00 5.05 1.92 0.00
25.50 5.05 1.92 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.92 0.00
26.50 5.05 1.92 0.00
27.00 5.05 1.92 0.00
27.50 5.05 1.92 0.00
28.00 5.05 1.92 0.00
28.50 5.05 1.92 0.00
29.00 5.05 1.92 0.00
29.50 5.05 1.92 0.00
30.00 5.05 1.92 0.00
30.50 5.05 1.92 0.00
31.00 5.05 1.92 0.00
31.50 5.05 1.92 0.00
32.00 5.05 1.92 0.00
32.50 5.05 1.92 0.00
33.00 5.05 1.92 0.00
33.50 5.05 1.92 0.00
34.00 5.05 1.92 0.00
34.50 5.05 1.92 0.00
35.00 5.05 1.92 0.00
35.50 5.05 1.92 0.00
36.00 5.05 1.92 0.00
36.50 5.05 1.92 0.00
37.00 5.05 1.92 0.00
37.50 5.05 1.92 0.00
38.00 5.05 1.92 0.00
38.50 5.05 1.92 0.00
39.00 5.05 1.92 0.00
39.50 5.05 1.92 0.00
40.00 5.05 1.92 0.00
40.50 5.05 1.92 0.00
41.00 5.05 1.92 0.00
41.50 5.05 1.92 0.00
42.00 5.05 1.92 0.00
42.50 5.05 1.92 0.00
43.00 5.05 1.92 0.00
43.50 5.05 1.92 0.00
44.00 5.05 1.92 0.00
44.50 5.05 1.92 0.00
45.00 5.05 1.92 0.00
45.50 5.05 1.92 0.00
46.00 5.05 1.92 0.00
46.50 5.05 1.92 0.00
47.00 5.05 1.92 0.00
47.50 5.05 1.92 0.00
48.00 5.05 1.92 0.00



Type III 24-hr  10-Year Rainfall=5.05"MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 47HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-10: Detention Area

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.123 80 >75% Grass cover, Good, HSG D
0.060 61 >75% Grass cover, Good, HSG B
0.183 74 Weighted Average
0.183 74 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.183 ac

Runoff Volume=0.037 af
Runoff Depth=2.40"

Tc=6.0 min
CN=74

0.50 cfs
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Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.01 0.00

10.00 0.95 0.02 0.01
10.50 1.09 0.04 0.01
11.00 1.26 0.08 0.02
11.50 1.50 0.15 0.03
12.00 2.52 0.62 0.29
12.50 3.55 1.27 0.13
13.00 3.79 1.44 0.05
13.50 3.96 1.56 0.04
14.00 4.10 1.67 0.04
14.50 4.21 1.75 0.03
15.00 4.31 1.83 0.03
15.50 4.40 1.90 0.02
16.00 4.47 1.95 0.02
16.50 4.54 2.00 0.02
17.00 4.59 2.04 0.02
17.50 4.64 2.08 0.01
18.00 4.69 2.12 0.01
18.50 4.73 2.15 0.01
19.00 4.76 2.18 0.01
19.50 4.80 2.21 0.01
20.00 4.83 2.23 0.01
20.50 4.86 2.26 0.01
21.00 4.90 2.28 0.01
21.50 4.92 2.30 0.01
22.00 4.95 2.33 0.01
22.50 4.98 2.35 0.01
23.00 5.00 2.37 0.01
23.50 5.03 2.39 0.01
24.00 5.05 2.40 0.01
24.50 5.05 2.40 0.00
25.00 5.05 2.40 0.00
25.50 5.05 2.40 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 2.40 0.00
26.50 5.05 2.40 0.00
27.00 5.05 2.40 0.00
27.50 5.05 2.40 0.00
28.00 5.05 2.40 0.00
28.50 5.05 2.40 0.00
29.00 5.05 2.40 0.00
29.50 5.05 2.40 0.00
30.00 5.05 2.40 0.00
30.50 5.05 2.40 0.00
31.00 5.05 2.40 0.00
31.50 5.05 2.40 0.00
32.00 5.05 2.40 0.00
32.50 5.05 2.40 0.00
33.00 5.05 2.40 0.00
33.50 5.05 2.40 0.00
34.00 5.05 2.40 0.00
34.50 5.05 2.40 0.00
35.00 5.05 2.40 0.00
35.50 5.05 2.40 0.00
36.00 5.05 2.40 0.00
36.50 5.05 2.40 0.00
37.00 5.05 2.40 0.00
37.50 5.05 2.40 0.00
38.00 5.05 2.40 0.00
38.50 5.05 2.40 0.00
39.00 5.05 2.40 0.00
39.50 5.05 2.40 0.00
40.00 5.05 2.40 0.00
40.50 5.05 2.40 0.00
41.00 5.05 2.40 0.00
41.50 5.05 2.40 0.00
42.00 5.05 2.40 0.00
42.50 5.05 2.40 0.00
43.00 5.05 2.40 0.00
43.50 5.05 2.40 0.00
44.00 5.05 2.40 0.00
44.50 5.05 2.40 0.00
45.00 5.05 2.40 0.00
45.50 5.05 2.40 0.00
46.00 5.05 2.40 0.00
46.50 5.05 2.40 0.00
47.00 5.05 2.40 0.00
47.50 5.05 2.40 0.00
48.00 5.05 2.40 0.00
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Summary for Subcatchment EX-11: Forebay

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 0.013 af,  Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-11: Forebay

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.055 ac

Runoff Volume=0.013 af
Runoff Depth=2.94"

Tc=6.0 min
CN=80

0.19 cfs



Type III 24-hr  10-Year Rainfall=5.05"MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 50HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment EX-11: Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.01 0.00
9.00 0.74 0.02 0.00
9.50 0.84 0.04 0.00

10.00 0.95 0.07 0.00
10.50 1.09 0.11 0.01
11.00 1.26 0.18 0.01
11.50 1.50 0.29 0.01
12.00 2.52 0.91 0.11
12.50 3.55 1.67 0.04
13.00 3.79 1.87 0.02
13.50 3.96 2.01 0.01
14.00 4.10 2.12 0.01
14.50 4.21 2.22 0.01
15.00 4.31 2.30 0.01
15.50 4.40 2.38 0.01
16.00 4.47 2.44 0.01
16.50 4.54 2.49 0.01
17.00 4.59 2.54 0.01
17.50 4.64 2.58 0.00
18.00 4.69 2.62 0.00
18.50 4.73 2.66 0.00
19.00 4.76 2.69 0.00
19.50 4.80 2.72 0.00
20.00 4.83 2.75 0.00
20.50 4.86 2.78 0.00
21.00 4.90 2.80 0.00
21.50 4.92 2.83 0.00
22.00 4.95 2.85 0.00
22.50 4.98 2.87 0.00
23.00 5.00 2.90 0.00
23.50 5.03 2.92 0.00
24.00 5.05 2.94 0.00
24.50 5.05 2.94 0.00
25.00 5.05 2.94 0.00
25.50 5.05 2.94 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 2.94 0.00
26.50 5.05 2.94 0.00
27.00 5.05 2.94 0.00
27.50 5.05 2.94 0.00
28.00 5.05 2.94 0.00
28.50 5.05 2.94 0.00
29.00 5.05 2.94 0.00
29.50 5.05 2.94 0.00
30.00 5.05 2.94 0.00
30.50 5.05 2.94 0.00
31.00 5.05 2.94 0.00
31.50 5.05 2.94 0.00
32.00 5.05 2.94 0.00
32.50 5.05 2.94 0.00
33.00 5.05 2.94 0.00
33.50 5.05 2.94 0.00
34.00 5.05 2.94 0.00
34.50 5.05 2.94 0.00
35.00 5.05 2.94 0.00
35.50 5.05 2.94 0.00
36.00 5.05 2.94 0.00
36.50 5.05 2.94 0.00
37.00 5.05 2.94 0.00
37.50 5.05 2.94 0.00
38.00 5.05 2.94 0.00
38.50 5.05 2.94 0.00
39.00 5.05 2.94 0.00
39.50 5.05 2.94 0.00
40.00 5.05 2.94 0.00
40.50 5.05 2.94 0.00
41.00 5.05 2.94 0.00
41.50 5.05 2.94 0.00
42.00 5.05 2.94 0.00
42.50 5.05 2.94 0.00
43.00 5.05 2.94 0.00
43.50 5.05 2.94 0.00
44.00 5.05 2.94 0.00
44.50 5.05 2.94 0.00
45.00 5.05 2.94 0.00
45.50 5.05 2.94 0.00
46.00 5.05 2.94 0.00
46.50 5.05 2.94 0.00
47.00 5.05 2.94 0.00
47.50 5.05 2.94 0.00
48.00 5.05 2.94 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.16 cfs @ 12.11 hrs,  Volume= 0.014 af,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.137 58 Woods/grass comb., Good, HSG B
0.137 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.137 ac

Runoff Volume=0.014 af
Runoff Depth=1.20"

Tc=6.0 min
CN=58

0.16 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.00 0.00
12.00 2.52 0.14 0.08
12.50 3.55 0.47 0.05
13.00 3.79 0.57 0.02
13.50 3.96 0.65 0.02
14.00 4.10 0.71 0.02
14.50 4.21 0.76 0.01
15.00 4.31 0.81 0.01
15.50 4.40 0.86 0.01
16.00 4.47 0.89 0.01
16.50 4.54 0.92 0.01
17.00 4.59 0.95 0.01
17.50 4.64 0.98 0.01
18.00 4.69 1.00 0.01
18.50 4.73 1.02 0.01
19.00 4.76 1.04 0.01
19.50 4.80 1.06 0.01
20.00 4.83 1.08 0.00
20.50 4.86 1.10 0.00
21.00 4.90 1.11 0.00
21.50 4.92 1.13 0.00
22.00 4.95 1.14 0.00
22.50 4.98 1.16 0.00
23.00 5.00 1.17 0.00
23.50 5.03 1.18 0.00
24.00 5.05 1.20 0.00
24.50 5.05 1.20 0.00
25.00 5.05 1.20 0.00
25.50 5.05 1.20 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.20 0.00
26.50 5.05 1.20 0.00
27.00 5.05 1.20 0.00
27.50 5.05 1.20 0.00
28.00 5.05 1.20 0.00
28.50 5.05 1.20 0.00
29.00 5.05 1.20 0.00
29.50 5.05 1.20 0.00
30.00 5.05 1.20 0.00
30.50 5.05 1.20 0.00
31.00 5.05 1.20 0.00
31.50 5.05 1.20 0.00
32.00 5.05 1.20 0.00
32.50 5.05 1.20 0.00
33.00 5.05 1.20 0.00
33.50 5.05 1.20 0.00
34.00 5.05 1.20 0.00
34.50 5.05 1.20 0.00
35.00 5.05 1.20 0.00
35.50 5.05 1.20 0.00
36.00 5.05 1.20 0.00
36.50 5.05 1.20 0.00
37.00 5.05 1.20 0.00
37.50 5.05 1.20 0.00
38.00 5.05 1.20 0.00
38.50 5.05 1.20 0.00
39.00 5.05 1.20 0.00
39.50 5.05 1.20 0.00
40.00 5.05 1.20 0.00
40.50 5.05 1.20 0.00
41.00 5.05 1.20 0.00
41.50 5.05 1.20 0.00
42.00 5.05 1.20 0.00
42.50 5.05 1.20 0.00
43.00 5.05 1.20 0.00
43.50 5.05 1.20 0.00
44.00 5.05 1.20 0.00
44.50 5.05 1.20 0.00
45.00 5.05 1.20 0.00
45.50 5.05 1.20 0.00
46.00 5.05 1.20 0.00
46.50 5.05 1.20 0.00
47.00 5.05 1.20 0.00
47.50 5.05 1.20 0.00
48.00 5.05 1.20 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 0.78 cfs @ 12.16 hrs,  Volume= 0.067 af,  Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.104 98 Paved parking, HSG B
0.257 61 >75% Grass cover, Good, HSG B
0.361 72 Weighted Average
0.257 61 71.19% Pervious Area
0.104 98 28.81% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.361 ac

Runoff Volume=0.067 af
Runoff Depth=2.24"

Flow Length=205'
Tc=11.1 min

CN=72

0.78 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.01 0.01
10.50 1.09 0.02 0.01
11.00 1.26 0.05 0.02
11.50 1.50 0.11 0.05
12.00 2.52 0.54 0.34
12.50 3.55 1.15 0.32
13.00 3.79 1.31 0.11
13.50 3.96 1.43 0.08
14.00 4.10 1.53 0.07
14.50 4.21 1.61 0.06
15.00 4.31 1.68 0.05
15.50 4.40 1.75 0.05
16.00 4.47 1.80 0.04
16.50 4.54 1.85 0.03
17.00 4.59 1.89 0.03
17.50 4.64 1.93 0.03
18.00 4.69 1.96 0.02
18.50 4.73 1.99 0.02
19.00 4.76 2.02 0.02
19.50 4.80 2.04 0.02
20.00 4.83 2.07 0.02
20.50 4.86 2.09 0.02
21.00 4.90 2.12 0.02
21.50 4.92 2.14 0.02
22.00 4.95 2.16 0.02
22.50 4.98 2.18 0.01
23.00 5.00 2.20 0.01
23.50 5.03 2.22 0.01
24.00 5.05 2.24 0.01
24.50 5.05 2.24 0.00
25.00 5.05 2.24 0.00
25.50 5.05 2.24 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 2.24 0.00
26.50 5.05 2.24 0.00
27.00 5.05 2.24 0.00
27.50 5.05 2.24 0.00
28.00 5.05 2.24 0.00
28.50 5.05 2.24 0.00
29.00 5.05 2.24 0.00
29.50 5.05 2.24 0.00
30.00 5.05 2.24 0.00
30.50 5.05 2.24 0.00
31.00 5.05 2.24 0.00
31.50 5.05 2.24 0.00
32.00 5.05 2.24 0.00
32.50 5.05 2.24 0.00
33.00 5.05 2.24 0.00
33.50 5.05 2.24 0.00
34.00 5.05 2.24 0.00
34.50 5.05 2.24 0.00
35.00 5.05 2.24 0.00
35.50 5.05 2.24 0.00
36.00 5.05 2.24 0.00
36.50 5.05 2.24 0.00
37.00 5.05 2.24 0.00
37.50 5.05 2.24 0.00
38.00 5.05 2.24 0.00
38.50 5.05 2.24 0.00
39.00 5.05 2.24 0.00
39.50 5.05 2.24 0.00
40.00 5.05 2.24 0.00
40.50 5.05 2.24 0.00
41.00 5.05 2.24 0.00
41.50 5.05 2.24 0.00
42.00 5.05 2.24 0.00
42.50 5.05 2.24 0.00
43.00 5.05 2.24 0.00
43.50 5.05 2.24 0.00
44.00 5.05 2.24 0.00
44.50 5.05 2.24 0.00
45.00 5.05 2.24 0.00
45.50 5.05 2.24 0.00
46.00 5.05 2.24 0.00
46.50 5.05 2.24 0.00
47.00 5.05 2.24 0.00
47.50 5.05 2.24 0.00
48.00 5.05 2.24 0.00
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Summary for Subcatchment EX-2: Woods & Grass

Runoff = 0.74 cfs @ 12.36 hrs,  Volume= 0.095 af,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment EX-2: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.955 ac

Runoff Volume=0.095 af
Runoff Depth=1.20"

Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

0.74 cfs
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Hydrograph for Subcatchment EX-2: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.00 0.00
12.00 2.52 0.14 0.11
12.50 3.55 0.47 0.66
13.00 3.79 0.57 0.24
13.50 3.96 0.65 0.15
14.00 4.10 0.71 0.13
14.50 4.21 0.76 0.11
15.00 4.31 0.81 0.10
15.50 4.40 0.86 0.09
16.00 4.47 0.89 0.07
16.50 4.54 0.92 0.06
17.00 4.59 0.95 0.06
17.50 4.64 0.98 0.05
18.00 4.69 1.00 0.04
18.50 4.73 1.02 0.04
19.00 4.76 1.04 0.04
19.50 4.80 1.06 0.04
20.00 4.83 1.08 0.04
20.50 4.86 1.10 0.03
21.00 4.90 1.11 0.03
21.50 4.92 1.13 0.03
22.00 4.95 1.14 0.03
22.50 4.98 1.16 0.03
23.00 5.00 1.17 0.03
23.50 5.03 1.18 0.03
24.00 5.05 1.20 0.02
24.50 5.05 1.20 0.00
25.00 5.05 1.20 0.00
25.50 5.05 1.20 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.20 0.00
26.50 5.05 1.20 0.00
27.00 5.05 1.20 0.00
27.50 5.05 1.20 0.00
28.00 5.05 1.20 0.00
28.50 5.05 1.20 0.00
29.00 5.05 1.20 0.00
29.50 5.05 1.20 0.00
30.00 5.05 1.20 0.00
30.50 5.05 1.20 0.00
31.00 5.05 1.20 0.00
31.50 5.05 1.20 0.00
32.00 5.05 1.20 0.00
32.50 5.05 1.20 0.00
33.00 5.05 1.20 0.00
33.50 5.05 1.20 0.00
34.00 5.05 1.20 0.00
34.50 5.05 1.20 0.00
35.00 5.05 1.20 0.00
35.50 5.05 1.20 0.00
36.00 5.05 1.20 0.00
36.50 5.05 1.20 0.00
37.00 5.05 1.20 0.00
37.50 5.05 1.20 0.00
38.00 5.05 1.20 0.00
38.50 5.05 1.20 0.00
39.00 5.05 1.20 0.00
39.50 5.05 1.20 0.00
40.00 5.05 1.20 0.00
40.50 5.05 1.20 0.00
41.00 5.05 1.20 0.00
41.50 5.05 1.20 0.00
42.00 5.05 1.20 0.00
42.50 5.05 1.20 0.00
43.00 5.05 1.20 0.00
43.50 5.05 1.20 0.00
44.00 5.05 1.20 0.00
44.50 5.05 1.20 0.00
45.00 5.05 1.20 0.00
45.50 5.05 1.20 0.00
46.00 5.05 1.20 0.00
46.50 5.05 1.20 0.00
47.00 5.05 1.20 0.00
47.50 5.05 1.20 0.00
48.00 5.05 1.20 0.00
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Summary for Subcatchment EX-3: Parking Lot

Runoff = 5.15 cfs @ 12.09 hrs,  Volume= 0.428 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
1.068 98 Paved parking, HSG B
1.068 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-3: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=1.068 ac

Runoff Volume=0.428 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

5.15 cfs
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Hydrograph for Subcatchment EX-3: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.01
2.00 0.10 0.01 0.02
2.50 0.13 0.03 0.03
3.00 0.16 0.04 0.04
3.50 0.19 0.06 0.04
4.00 0.22 0.08 0.05
4.50 0.25 0.11 0.06
5.00 0.29 0.13 0.06
5.50 0.32 0.16 0.07
6.00 0.36 0.20 0.07
6.50 0.41 0.24 0.09
7.00 0.46 0.28 0.10
7.50 0.51 0.33 0.11
8.00 0.58 0.39 0.13
8.50 0.65 0.46 0.16
9.00 0.74 0.54 0.19
9.50 0.84 0.63 0.22

10.00 0.95 0.75 0.25
10.50 1.09 0.88 0.31
11.00 1.26 1.05 0.38
11.50 1.50 1.28 0.59
12.00 2.52 2.30 3.35
12.50 3.55 3.31 1.09
13.00 3.79 3.55 0.44
13.50 3.96 3.72 0.34
14.00 4.10 3.86 0.28
14.50 4.21 3.98 0.24
15.00 4.31 4.08 0.21
15.50 4.40 4.17 0.18
16.00 4.47 4.24 0.15
16.50 4.54 4.30 0.13
17.00 4.59 4.36 0.12
17.50 4.64 4.41 0.10
18.00 4.69 4.45 0.09
18.50 4.73 4.49 0.08
19.00 4.76 4.53 0.08
19.50 4.80 4.56 0.08
20.00 4.83 4.60 0.07
20.50 4.86 4.63 0.07
21.00 4.90 4.66 0.07
21.50 4.92 4.69 0.06
22.00 4.95 4.72 0.06
22.50 4.98 4.74 0.06
23.00 5.00 4.77 0.05
23.50 5.03 4.79 0.05
24.00 5.05 4.81 0.05
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Subcatchment EX-4: Grass Island

Runoff = 0.08 cfs @ 12.10 hrs,  Volume= 0.006 af,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.053 61 >75% Grass cover, Good, HSG B
0.053 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.053 ac

Runoff Volume=0.006 af
Runoff Depth=1.40"

Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.08 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.01 0.00
12.00 2.52 0.20 0.04
12.50 3.55 0.59 0.02
13.00 3.79 0.71 0.01
13.50 3.96 0.79 0.01
14.00 4.10 0.86 0.01
14.50 4.21 0.92 0.01
15.00 4.31 0.98 0.01
15.50 4.40 1.02 0.00
16.00 4.47 1.06 0.00
16.50 4.54 1.10 0.00
17.00 4.59 1.13 0.00
17.50 4.64 1.16 0.00
18.00 4.69 1.18 0.00
18.50 4.73 1.21 0.00
19.00 4.76 1.23 0.00
19.50 4.80 1.25 0.00
20.00 4.83 1.27 0.00
20.50 4.86 1.29 0.00
21.00 4.90 1.31 0.00
21.50 4.92 1.32 0.00
22.00 4.95 1.34 0.00
22.50 4.98 1.36 0.00
23.00 5.00 1.37 0.00
23.50 5.03 1.39 0.00
24.00 5.05 1.40 0.00
24.50 5.05 1.40 0.00
25.00 5.05 1.40 0.00
25.50 5.05 1.40 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.40 0.00
26.50 5.05 1.40 0.00
27.00 5.05 1.40 0.00
27.50 5.05 1.40 0.00
28.00 5.05 1.40 0.00
28.50 5.05 1.40 0.00
29.00 5.05 1.40 0.00
29.50 5.05 1.40 0.00
30.00 5.05 1.40 0.00
30.50 5.05 1.40 0.00
31.00 5.05 1.40 0.00
31.50 5.05 1.40 0.00
32.00 5.05 1.40 0.00
32.50 5.05 1.40 0.00
33.00 5.05 1.40 0.00
33.50 5.05 1.40 0.00
34.00 5.05 1.40 0.00
34.50 5.05 1.40 0.00
35.00 5.05 1.40 0.00
35.50 5.05 1.40 0.00
36.00 5.05 1.40 0.00
36.50 5.05 1.40 0.00
37.00 5.05 1.40 0.00
37.50 5.05 1.40 0.00
38.00 5.05 1.40 0.00
38.50 5.05 1.40 0.00
39.00 5.05 1.40 0.00
39.50 5.05 1.40 0.00
40.00 5.05 1.40 0.00
40.50 5.05 1.40 0.00
41.00 5.05 1.40 0.00
41.50 5.05 1.40 0.00
42.00 5.05 1.40 0.00
42.50 5.05 1.40 0.00
43.00 5.05 1.40 0.00
43.50 5.05 1.40 0.00
44.00 5.05 1.40 0.00
44.50 5.05 1.40 0.00
45.00 5.05 1.40 0.00
45.50 5.05 1.40 0.00
46.00 5.05 1.40 0.00
46.50 5.05 1.40 0.00
47.00 5.05 1.40 0.00
47.50 5.05 1.40 0.00
48.00 5.05 1.40 0.00
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Summary for Subcatchment EX-5: Parking Lot

Runoff = 1.93 cfs @ 12.09 hrs,  Volume= 0.161 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.401 98 Paved parking, HSG B
0.401 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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lo
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2

1

0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.401 ac

Runoff Volume=0.161 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

1.93 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.00
2.00 0.10 0.01 0.01
2.50 0.13 0.03 0.01
3.00 0.16 0.04 0.01
3.50 0.19 0.06 0.02
4.00 0.22 0.08 0.02
4.50 0.25 0.11 0.02
5.00 0.29 0.13 0.02
5.50 0.32 0.16 0.03
6.00 0.36 0.20 0.03
6.50 0.41 0.24 0.03
7.00 0.46 0.28 0.04
7.50 0.51 0.33 0.04
8.00 0.58 0.39 0.05
8.50 0.65 0.46 0.06
9.00 0.74 0.54 0.07
9.50 0.84 0.63 0.08

10.00 0.95 0.75 0.09
10.50 1.09 0.88 0.12
11.00 1.26 1.05 0.14
11.50 1.50 1.28 0.22
12.00 2.52 2.30 1.26
12.50 3.55 3.31 0.41
13.00 3.79 3.55 0.17
13.50 3.96 3.72 0.13
14.00 4.10 3.86 0.10
14.50 4.21 3.98 0.09
15.00 4.31 4.08 0.08
15.50 4.40 4.17 0.07
16.00 4.47 4.24 0.06
16.50 4.54 4.30 0.05
17.00 4.59 4.36 0.04
17.50 4.64 4.41 0.04
18.00 4.69 4.45 0.03
18.50 4.73 4.49 0.03
19.00 4.76 4.53 0.03
19.50 4.80 4.56 0.03
20.00 4.83 4.60 0.03
20.50 4.86 4.63 0.03
21.00 4.90 4.66 0.02
21.50 4.92 4.69 0.02
22.00 4.95 4.72 0.02
22.50 4.98 4.74 0.02
23.00 5.00 4.77 0.02
23.50 5.03 4.79 0.02
24.00 5.05 4.81 0.02
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Subcatchment EX-6: Grass Islands

Runoff = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.113 61 >75% Grass cover, Good, HSG B
0.113 61 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-6: Grass Islands

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.113 ac

Runoff Volume=0.013 af
Runoff Depth=1.40"

Tc=6.0 min
CN=61

0.17 cfs
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Hydrograph for Subcatchment EX-6: Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.01 0.00
12.00 2.52 0.20 0.08
12.50 3.55 0.59 0.05
13.00 3.79 0.71 0.02
13.50 3.96 0.79 0.02
14.00 4.10 0.86 0.02
14.50 4.21 0.92 0.01
15.00 4.31 0.98 0.01
15.50 4.40 1.02 0.01
16.00 4.47 1.06 0.01
16.50 4.54 1.10 0.01
17.00 4.59 1.13 0.01
17.50 4.64 1.16 0.01
18.00 4.69 1.18 0.01
18.50 4.73 1.21 0.01
19.00 4.76 1.23 0.00
19.50 4.80 1.25 0.00
20.00 4.83 1.27 0.00
20.50 4.86 1.29 0.00
21.00 4.90 1.31 0.00
21.50 4.92 1.32 0.00
22.00 4.95 1.34 0.00
22.50 4.98 1.36 0.00
23.00 5.00 1.37 0.00
23.50 5.03 1.39 0.00
24.00 5.05 1.40 0.00
24.50 5.05 1.40 0.00
25.00 5.05 1.40 0.00
25.50 5.05 1.40 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.40 0.00
26.50 5.05 1.40 0.00
27.00 5.05 1.40 0.00
27.50 5.05 1.40 0.00
28.00 5.05 1.40 0.00
28.50 5.05 1.40 0.00
29.00 5.05 1.40 0.00
29.50 5.05 1.40 0.00
30.00 5.05 1.40 0.00
30.50 5.05 1.40 0.00
31.00 5.05 1.40 0.00
31.50 5.05 1.40 0.00
32.00 5.05 1.40 0.00
32.50 5.05 1.40 0.00
33.00 5.05 1.40 0.00
33.50 5.05 1.40 0.00
34.00 5.05 1.40 0.00
34.50 5.05 1.40 0.00
35.00 5.05 1.40 0.00
35.50 5.05 1.40 0.00
36.00 5.05 1.40 0.00
36.50 5.05 1.40 0.00
37.00 5.05 1.40 0.00
37.50 5.05 1.40 0.00
38.00 5.05 1.40 0.00
38.50 5.05 1.40 0.00
39.00 5.05 1.40 0.00
39.50 5.05 1.40 0.00
40.00 5.05 1.40 0.00
40.50 5.05 1.40 0.00
41.00 5.05 1.40 0.00
41.50 5.05 1.40 0.00
42.00 5.05 1.40 0.00
42.50 5.05 1.40 0.00
43.00 5.05 1.40 0.00
43.50 5.05 1.40 0.00
44.00 5.05 1.40 0.00
44.50 5.05 1.40 0.00
45.00 5.05 1.40 0.00
45.50 5.05 1.40 0.00
46.00 5.05 1.40 0.00
46.50 5.05 1.40 0.00
47.00 5.05 1.40 0.00
47.50 5.05 1.40 0.00
48.00 5.05 1.40 0.00
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Summary for Subcatchment EX-7: Convenience Store

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 0.053 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.133 98 Unconnected roofs, HSG B
0.133 98 100.00% Impervious Area
0.133 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.7
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0.5
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0.35
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0.25
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0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.133 ac

Runoff Volume=0.053 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

0.64 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.00
2.00 0.10 0.01 0.00
2.50 0.13 0.03 0.00
3.00 0.16 0.04 0.00
3.50 0.19 0.06 0.01
4.00 0.22 0.08 0.01
4.50 0.25 0.11 0.01
5.00 0.29 0.13 0.01
5.50 0.32 0.16 0.01
6.00 0.36 0.20 0.01
6.50 0.41 0.24 0.01
7.00 0.46 0.28 0.01
7.50 0.51 0.33 0.01
8.00 0.58 0.39 0.02
8.50 0.65 0.46 0.02
9.00 0.74 0.54 0.02
9.50 0.84 0.63 0.03

10.00 0.95 0.75 0.03
10.50 1.09 0.88 0.04
11.00 1.26 1.05 0.05
11.50 1.50 1.28 0.07
12.00 2.52 2.30 0.42
12.50 3.55 3.31 0.14
13.00 3.79 3.55 0.06
13.50 3.96 3.72 0.04
14.00 4.10 3.86 0.03
14.50 4.21 3.98 0.03
15.00 4.31 4.08 0.03
15.50 4.40 4.17 0.02
16.00 4.47 4.24 0.02
16.50 4.54 4.30 0.02
17.00 4.59 4.36 0.01
17.50 4.64 4.41 0.01
18.00 4.69 4.45 0.01
18.50 4.73 4.49 0.01
19.00 4.76 4.53 0.01
19.50 4.80 4.56 0.01
20.00 4.83 4.60 0.01
20.50 4.86 4.63 0.01
21.00 4.90 4.66 0.01
21.50 4.92 4.69 0.01
22.00 4.95 4.72 0.01
22.50 4.98 4.74 0.01
23.00 5.00 4.77 0.01
23.50 5.03 4.79 0.01
24.00 5.05 4.81 0.01
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 0.68 cfs @ 12.09 hrs,  Volume= 0.056 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.140 98 Unconnected roofs, HSG B
0.140 98 100.00% Impervious Area
0.140 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.140 ac

Runoff Volume=0.056 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

0.68 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.00
2.00 0.10 0.01 0.00
2.50 0.13 0.03 0.00
3.00 0.16 0.04 0.00
3.50 0.19 0.06 0.01
4.00 0.22 0.08 0.01
4.50 0.25 0.11 0.01
5.00 0.29 0.13 0.01
5.50 0.32 0.16 0.01
6.00 0.36 0.20 0.01
6.50 0.41 0.24 0.01
7.00 0.46 0.28 0.01
7.50 0.51 0.33 0.01
8.00 0.58 0.39 0.02
8.50 0.65 0.46 0.02
9.00 0.74 0.54 0.02
9.50 0.84 0.63 0.03

10.00 0.95 0.75 0.03
10.50 1.09 0.88 0.04
11.00 1.26 1.05 0.05
11.50 1.50 1.28 0.08
12.00 2.52 2.30 0.44
12.50 3.55 3.31 0.14
13.00 3.79 3.55 0.06
13.50 3.96 3.72 0.04
14.00 4.10 3.86 0.04
14.50 4.21 3.98 0.03
15.00 4.31 4.08 0.03
15.50 4.40 4.17 0.02
16.00 4.47 4.24 0.02
16.50 4.54 4.30 0.02
17.00 4.59 4.36 0.02
17.50 4.64 4.41 0.01
18.00 4.69 4.45 0.01
18.50 4.73 4.49 0.01
19.00 4.76 4.53 0.01
19.50 4.80 4.56 0.01
20.00 4.83 4.60 0.01
20.50 4.86 4.63 0.01
21.00 4.90 4.66 0.01
21.50 4.92 4.69 0.01
22.00 4.95 4.72 0.01
22.50 4.98 4.74 0.01
23.00 5.00 4.77 0.01
23.50 5.03 4.79 0.01
24.00 5.05 4.81 0.01
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.023 98 Unconnected roofs, HSG B
0.023 98 100.00% Impervious Area
0.023 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.12
0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.023 ac

Runoff Volume=0.009 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

0.11 cfs
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Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.00
2.00 0.10 0.01 0.00
2.50 0.13 0.03 0.00
3.00 0.16 0.04 0.00
3.50 0.19 0.06 0.00
4.00 0.22 0.08 0.00
4.50 0.25 0.11 0.00
5.00 0.29 0.13 0.00
5.50 0.32 0.16 0.00
6.00 0.36 0.20 0.00
6.50 0.41 0.24 0.00
7.00 0.46 0.28 0.00
7.50 0.51 0.33 0.00
8.00 0.58 0.39 0.00
8.50 0.65 0.46 0.00
9.00 0.74 0.54 0.00
9.50 0.84 0.63 0.00

10.00 0.95 0.75 0.01
10.50 1.09 0.88 0.01
11.00 1.26 1.05 0.01
11.50 1.50 1.28 0.01
12.00 2.52 2.30 0.07
12.50 3.55 3.31 0.02
13.00 3.79 3.55 0.01
13.50 3.96 3.72 0.01
14.00 4.10 3.86 0.01
14.50 4.21 3.98 0.01
15.00 4.31 4.08 0.00
15.50 4.40 4.17 0.00
16.00 4.47 4.24 0.00
16.50 4.54 4.30 0.00
17.00 4.59 4.36 0.00
17.50 4.64 4.41 0.00
18.00 4.69 4.45 0.00
18.50 4.73 4.49 0.00
19.00 4.76 4.53 0.00
19.50 4.80 4.56 0.00
20.00 4.83 4.60 0.00
20.50 4.86 4.63 0.00
21.00 4.90 4.66 0.00
21.50 4.92 4.69 0.00
22.00 4.95 4.72 0.00
22.50 4.98 4.74 0.00
23.00 5.00 4.77 0.00
23.50 5.03 4.79 0.00
24.00 5.05 4.81 0.00
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.191 ac, 48.74% Impervious,  Inflow Depth = 3.01"    for  10-Year event
Inflow = 5.74 cfs @ 12.09 hrs,  Volume= 0.550 af
Outflow = 3.33 cfs @ 12.23 hrs,  Volume= 0.524 af,  Atten= 42%,  Lag= 8.4 min
Primary = 3.33 cfs @ 12.23 hrs,  Volume= 0.524 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 538.72' @ 12.25 hrs   Surf.Area= 2,240 sf   Storage= 4,755 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 74.0 min ( 852.3 - 778.3 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 16,015 cf Ex Forebay (Irregular) Listed below (Recalc)

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

535.00 395 81.9 0 0 395
536.00 884 120.8 623 623 1,031
538.00 1,833 167.6 2,660 3,283 2,143
540.00 3,056 214.3 4,837 8,120 3,612
542.00 4,912 284.8 7,895 16,015 6,457

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=3.28 cfs @ 12.23 hrs  HW=538.72'  TW=537.26'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  (Inlet Controls 0.20 cfs @ 1.59 fps)
2=12.0" x 72' Culvert  (Inlet Controls 2.53 cfs @ 3.22 fps)
3=Culvert  (Outlet Controls 0.55 cfs @ 2.80 fps)
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Pond 1P: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.191 ac
Peak Elev=538.72'

Storage=4,755 cf

5.74 cfs

3.33 cfs
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.00 0 535.00 0.00
2.00 0.02 0 535.00 0.02
3.00 0.04 0 535.00 0.04
4.00 0.05 0 535.00 0.05
5.00 0.06 0 535.00 0.06
6.00 0.07 0 535.00 0.07
7.00 0.10 0 535.00 0.10
8.00 0.13 0 535.00 0.13
9.00 0.19 30 535.07 0.15

10.00 0.26 203 535.42 0.19
11.00 0.38 539 535.90 0.26
12.00 3.66 2,947 537.81 0.88
13.00 0.72 3,553 538.14 0.95
14.00 0.43 3,065 537.88 0.52
15.00 0.33 2,843 537.75 0.37
16.00 0.23 2,681 537.65 0.28
17.00 0.19 2,536 537.56 0.22
18.00 0.14 2,390 537.47 0.19
19.00 0.13 2,254 537.38 0.16
20.00 0.11 2,169 537.32 0.13
21.00 0.10 2,111 537.28 0.12
22.00 0.09 2,067 537.26 0.11
23.00 0.09 2,031 537.23 0.09
24.00 0.08 1,999 537.21 0.08
25.00 0.00 1,887 537.13 0.02
26.00 0.00 1,826 537.08 0.01
27.00 0.00 1,782 537.05 0.01
28.00 0.00 1,746 537.02 0.01
29.00 0.00 1,714 537.00 0.01
30.00 0.00 1,682 536.97 0.01
31.00 0.00 1,651 536.95 0.01
32.00 0.00 1,620 536.93 0.01
33.00 0.00 1,589 536.90 0.01
34.00 0.00 1,559 536.88 0.01
35.00 0.00 1,528 536.85 0.01
36.00 0.00 1,498 536.83 0.01
37.00 0.00 1,469 536.81 0.01
38.00 0.00 1,440 536.78 0.01
39.00 0.00 1,411 536.76 0.01
40.00 0.00 1,382 536.73 0.01
41.00 0.00 1,353 536.71 0.01
42.00 0.00 1,325 536.69 0.01
43.00 0.00 1,297 536.66 0.01
44.00 0.00 1,270 536.64 0.01
45.00 0.00 1,242 536.61 0.01
46.00 0.00 1,215 536.59 0.01
47.00 0.00 1,189 536.57 0.01
48.00 0.00 1,162 536.54 0.01
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Summary for Pond 2P: Detention Area

Inflow Area = 3.261 ac, 54.12% Impervious,  Inflow Depth > 3.16"    for  10-Year event
Inflow = 6.73 cfs @ 12.11 hrs,  Volume= 0.860 af
Outflow = 1.97 cfs @ 12.72 hrs,  Volume= 0.629 af,  Atten= 71%,  Lag= 36.1 min
Primary = 1.97 cfs @ 12.72 hrs,  Volume= 0.629 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 537.96' @ 12.72 hrs   Surf.Area= 5,888 sf   Storage= 17,902 cf

Plug-Flow detention time= 407.7 min calculated for 0.628 af (73% of inflow)
Center-of-Mass det. time= 283.6 min ( 1,101.9 - 818.3 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.97 cfs @ 12.72 hrs  HW=537.96'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 1.92 cfs of 14.14 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=8.0" Orifice/Grate  (Orifice Controls 1.33 cfs @ 3.80 fps)
4=8" Orifice/Grate  (Orifice Controls 0.59 cfs @ 2.30 fps)

5=1" Orifice/Grate  (Orifice Controls 0.05 cfs @ 9.53 fps)
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Pond 2P: Detention Area

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.261 ac
Peak Elev=537.96'
Storage=17,902 cf

6.73 cfs

1.97 cfs
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.00 1 534.00 0.00
2.00 0.03 75 534.03 0.00
3.00 0.06 231 534.09 0.01
4.00 0.08 456 534.17 0.01
5.00 0.10 745 534.28 0.01
6.00 0.12 1,094 534.40 0.02
7.00 0.16 1,540 534.55 0.02
8.00 0.21 2,143 534.73 0.02
9.00 0.28 2,960 534.97 0.03

10.00 0.36 4,015 535.25 0.03
11.00 0.52 5,476 535.60 0.03
12.00 3.47 9,214 536.38 0.04
13.00 1.32 17,580 537.90 1.80
14.00 0.76 16,087 537.65 1.07
15.00 0.56 15,258 537.50 0.73
16.00 0.41 14,740 537.41 0.54
17.00 0.32 14,368 537.34 0.41
18.00 0.27 14,122 537.30 0.33
19.00 0.23 13,933 537.26 0.27
20.00 0.20 13,790 537.24 0.23
21.00 0.18 13,677 537.22 0.20
22.00 0.16 13,586 537.20 0.18
23.00 0.14 13,505 537.19 0.16
24.00 0.13 13,429 537.17 0.15
25.00 0.02 13,156 537.12 0.10
26.00 0.01 12,923 537.08 0.07
27.00 0.01 12,750 537.05 0.05
28.00 0.01 12,607 537.02 0.05
29.00 0.01 12,474 537.00 0.05
30.00 0.01 12,344 536.97 0.04
31.00 0.01 12,214 536.95 0.04
32.00 0.01 12,084 536.92 0.04
33.00 0.01 11,955 536.90 0.04
34.00 0.01 11,825 536.88 0.04
35.00 0.01 11,697 536.85 0.04
36.00 0.01 11,569 536.83 0.04
37.00 0.01 11,441 536.80 0.04
38.00 0.01 11,313 536.78 0.04
39.00 0.01 11,186 536.76 0.04
40.00 0.01 11,059 536.73 0.04
41.00 0.01 10,933 536.71 0.04
42.00 0.01 10,807 536.68 0.04
43.00 0.01 10,682 536.66 0.04
44.00 0.01 10,557 536.64 0.04
45.00 0.01 10,432 536.61 0.04
46.00 0.01 10,308 536.59 0.04
47.00 0.01 10,184 536.56 0.04
48.00 0.01 10,061 536.54 0.04
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 3.622 ac, 51.60% Impervious,  Inflow Depth > 2.31"    for  10-Year event
Inflow = 2.14 cfs @ 12.66 hrs,  Volume= 0.696 af
Primary = 2.14 cfs @ 12.66 hrs,  Volume= 0.696 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.622 ac

2.14 cfs2.14 cfs
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.01 0.00 0.01
3.50 0.01 0.00 0.01
4.00 0.01 0.00 0.01
4.50 0.01 0.00 0.01
5.00 0.01 0.00 0.01
5.50 0.01 0.00 0.01
6.00 0.02 0.00 0.02
6.50 0.02 0.00 0.02
7.00 0.02 0.00 0.02
7.50 0.02 0.00 0.02
8.00 0.02 0.00 0.02
8.50 0.02 0.00 0.02
9.00 0.03 0.00 0.03
9.50 0.03 0.00 0.03

10.00 0.03 0.00 0.03
10.50 0.04 0.00 0.04
11.00 0.06 0.00 0.06
11.50 0.08 0.00 0.08
12.00 0.38 0.00 0.38
12.50 1.97 0.00 1.97
13.00 1.91 0.00 1.91
13.50 1.44 0.00 1.44
14.00 1.14 0.00 1.14
14.50 0.92 0.00 0.92
15.00 0.78 0.00 0.78
15.50 0.67 0.00 0.67
16.00 0.57 0.00 0.57
16.50 0.50 0.00 0.50
17.00 0.44 0.00 0.44
17.50 0.39 0.00 0.39
18.00 0.35 0.00 0.35
18.50 0.32 0.00 0.32
19.00 0.29 0.00 0.29
19.50 0.27 0.00 0.27
20.00 0.25 0.00 0.25
20.50 0.23 0.00 0.23
21.00 0.22 0.00 0.22
21.50 0.21 0.00 0.21
22.00 0.20 0.00 0.20
22.50 0.19 0.00 0.19
23.00 0.18 0.00 0.18
23.50 0.17 0.00 0.17
24.00 0.16 0.00 0.16
24.50 0.12 0.00 0.12
25.00 0.10 0.00 0.10
25.50 0.08 0.00 0.08

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.07 0.00 0.07
26.50 0.06 0.00 0.06
27.00 0.05 0.00 0.05
27.50 0.05 0.00 0.05
28.00 0.05 0.00 0.05
28.50 0.05 0.00 0.05
29.00 0.05 0.00 0.05
29.50 0.05 0.00 0.05
30.00 0.04 0.00 0.04
30.50 0.04 0.00 0.04
31.00 0.04 0.00 0.04
31.50 0.04 0.00 0.04
32.00 0.04 0.00 0.04
32.50 0.04 0.00 0.04
33.00 0.04 0.00 0.04
33.50 0.04 0.00 0.04
34.00 0.04 0.00 0.04
34.50 0.04 0.00 0.04
35.00 0.04 0.00 0.04
35.50 0.04 0.00 0.04
36.00 0.04 0.00 0.04
36.50 0.04 0.00 0.04
37.00 0.04 0.00 0.04
37.50 0.04 0.00 0.04
38.00 0.04 0.00 0.04
38.50 0.04 0.00 0.04
39.00 0.04 0.00 0.04
39.50 0.04 0.00 0.04
40.00 0.04 0.00 0.04
40.50 0.04 0.00 0.04
41.00 0.04 0.00 0.04
41.50 0.04 0.00 0.04
42.00 0.04 0.00 0.04
42.50 0.04 0.00 0.04
43.00 0.04 0.00 0.04
43.50 0.04 0.00 0.04
44.00 0.04 0.00 0.04
44.50 0.04 0.00 0.04
45.00 0.04 0.00 0.04
45.50 0.04 0.00 0.04
46.00 0.04 0.00 0.04
46.50 0.04 0.00 0.04
47.00 0.04 0.00 0.04
47.50 0.04 0.00 0.04
48.00 0.04 0.00 0.04
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Summary for Link DP2: NE Wetlands

Inflow Area = 1.252 ac, 0.00% Impervious,  Inflow Depth = 1.92"    for  10-Year event
Inflow = 2.65 cfs @ 12.10 hrs,  Volume= 0.200 af
Primary = 2.65 cfs @ 12.10 hrs,  Volume= 0.200 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.50 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.50 0.02 0.00 0.02
11.00 0.05 0.00 0.05
11.50 0.13 0.00 0.13
12.00 1.39 0.00 1.39
12.50 0.76 0.00 0.76
13.00 0.32 0.00 0.32
13.50 0.25 0.00 0.25
14.00 0.21 0.00 0.21
14.50 0.18 0.00 0.18
15.00 0.16 0.00 0.16
15.50 0.14 0.00 0.14
16.00 0.12 0.00 0.12
16.50 0.10 0.00 0.10
17.00 0.09 0.00 0.09
17.50 0.08 0.00 0.08
18.00 0.07 0.00 0.07
18.50 0.07 0.00 0.07
19.00 0.06 0.00 0.06
19.50 0.06 0.00 0.06
20.00 0.06 0.00 0.06
20.50 0.06 0.00 0.06
21.00 0.05 0.00 0.05
21.50 0.05 0.00 0.05
22.00 0.05 0.00 0.05
22.50 0.05 0.00 0.05
23.00 0.04 0.00 0.04
23.50 0.04 0.00 0.04
24.00 0.04 0.00 0.04
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=1.252 ac   0.00% Impervious   Runoff Depth=2.75"Subcatchment EX-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=68   Runoff=3.88 cfs  0.287 af

Runoff Area=0.183 ac   0.00% Impervious   Runoff Depth=3.33"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=0.70 cfs  0.051 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=3.93"Subcatchment EX-11: Forebay
   Tc=6.0 min   CN=80   Runoff=0.25 cfs  0.018 af

Runoff Area=0.137 ac   0.00% Impervious   Runoff Depth=1.86"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.28 cfs  0.021 af

Runoff Area=0.361 ac   28.81% Impervious   Runoff Depth=3.13"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=1.11 cfs  0.094 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=1.86"Subcatchment EX-2: Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=1.24 cfs  0.148 af

Runoff Area=1.068 ac   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-3: Parking Lot
   Tc=6.0 min   CN=98   Runoff=6.31 cfs  0.528 af

Runoff Area=0.053 ac   0.00% Impervious   Runoff Depth=2.12"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.12 cfs  0.009 af

Runoff Area=0.401 ac   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=2.37 cfs  0.198 af

Runoff Area=0.113 ac   0.00% Impervious   Runoff Depth=2.12"Subcatchment EX-6: Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.26 cfs  0.020 af

Runoff Area=0.133 ac   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=0.79 cfs  0.066 af

Runoff Area=0.140 ac   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=0.83 cfs  0.069 af

Runoff Area=0.023 ac   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.14 cfs  0.011 af

Peak Elev=539.09'  Storage=5,605 cf   Inflow=7.31 cfs  0.714 afPond 1P: Forebay
   Outflow=4.90 cfs  0.687 af

Peak Elev=538.47'  Storage=20,966 cf   Inflow=9.13 cfs  1.113 afPond 2P: Detention Area
   Outflow=3.19 cfs  0.881 af

   Inflow=3.58 cfs  0.975 afLink DP1: Worc - Prov Tpke Swale
   Primary=3.58 cfs  0.975 af
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   Inflow=3.88 cfs  0.287 afLink DP2: NE Wetlands
   Primary=3.88 cfs  0.287 af

Total Runoff Area = 4.874 ac   Runoff Volume = 1.522 af   Average Runoff Depth = 3.75"
61.65% Pervious = 3.005 ac     38.35% Impervious = 1.869 ac
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Summary for Subcatchment EX-1: Existing Woods

Runoff = 3.88 cfs @ 12.10 hrs,  Volume= 0.287 af,  Depth= 2.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.689 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
1.252 68 Weighted Average
1.252 68 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment EX-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=1.252 ac

Runoff Volume=0.287 af
Runoff Depth=2.75"

Flow Length=353'
Tc=6.5 min

CN=68

3.88 cfs
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Hydrograph for Subcatchment EX-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.01

10.00 1.17 0.01 0.03
10.50 1.34 0.03 0.06
11.00 1.54 0.07 0.11
11.50 1.84 0.14 0.24
12.00 3.08 0.67 2.12
12.50 4.33 1.42 1.05
13.00 4.63 1.62 0.44
13.50 4.83 1.76 0.34
14.00 5.00 1.88 0.28
14.50 5.15 1.98 0.25
15.00 5.27 2.07 0.22
15.50 5.38 2.15 0.19
16.00 5.47 2.22 0.16
16.50 5.54 2.28 0.14
17.00 5.61 2.33 0.13
17.50 5.67 2.37 0.11
18.00 5.73 2.41 0.10
18.50 5.77 2.45 0.09
19.00 5.82 2.48 0.09
19.50 5.86 2.52 0.08
20.00 5.90 2.55 0.08
20.50 5.94 2.58 0.07
21.00 5.98 2.61 0.07
21.50 6.02 2.63 0.07
22.00 6.05 2.66 0.07
22.50 6.08 2.69 0.06
23.00 6.11 2.71 0.06
23.50 6.14 2.73 0.06
24.00 6.17 2.75 0.05
24.50 6.17 2.75 0.00
25.00 6.17 2.75 0.00
25.50 6.17 2.75 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 2.75 0.00
26.50 6.17 2.75 0.00
27.00 6.17 2.75 0.00
27.50 6.17 2.75 0.00
28.00 6.17 2.75 0.00
28.50 6.17 2.75 0.00
29.00 6.17 2.75 0.00
29.50 6.17 2.75 0.00
30.00 6.17 2.75 0.00
30.50 6.17 2.75 0.00
31.00 6.17 2.75 0.00
31.50 6.17 2.75 0.00
32.00 6.17 2.75 0.00
32.50 6.17 2.75 0.00
33.00 6.17 2.75 0.00
33.50 6.17 2.75 0.00
34.00 6.17 2.75 0.00
34.50 6.17 2.75 0.00
35.00 6.17 2.75 0.00
35.50 6.17 2.75 0.00
36.00 6.17 2.75 0.00
36.50 6.17 2.75 0.00
37.00 6.17 2.75 0.00
37.50 6.17 2.75 0.00
38.00 6.17 2.75 0.00
38.50 6.17 2.75 0.00
39.00 6.17 2.75 0.00
39.50 6.17 2.75 0.00
40.00 6.17 2.75 0.00
40.50 6.17 2.75 0.00
41.00 6.17 2.75 0.00
41.50 6.17 2.75 0.00
42.00 6.17 2.75 0.00
42.50 6.17 2.75 0.00
43.00 6.17 2.75 0.00
43.50 6.17 2.75 0.00
44.00 6.17 2.75 0.00
44.50 6.17 2.75 0.00
45.00 6.17 2.75 0.00
45.50 6.17 2.75 0.00
46.00 6.17 2.75 0.00
46.50 6.17 2.75 0.00
47.00 6.17 2.75 0.00
47.50 6.17 2.75 0.00
48.00 6.17 2.75 0.00
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Summary for Subcatchment EX-10: Detention Area

Runoff = 0.70 cfs @ 12.09 hrs,  Volume= 0.051 af,  Depth= 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.123 80 >75% Grass cover, Good, HSG D
0.060 61 >75% Grass cover, Good, HSG B
0.183 74 Weighted Average
0.183 74 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.183 ac

Runoff Volume=0.051 af
Runoff Depth=3.33"

Tc=6.0 min
CN=74

0.70 cfs
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Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.01 0.00
9.50 1.02 0.03 0.01

10.00 1.17 0.05 0.01
10.50 1.34 0.10 0.02
11.00 1.54 0.16 0.03
11.50 1.84 0.28 0.05
12.00 3.08 0.96 0.42
12.50 4.33 1.84 0.17
13.00 4.63 2.07 0.07
13.50 4.83 2.23 0.06
14.00 5.00 2.37 0.05
14.50 5.15 2.48 0.04
15.00 5.27 2.58 0.04
15.50 5.38 2.67 0.03
16.00 5.47 2.74 0.03
16.50 5.54 2.80 0.02
17.00 5.61 2.86 0.02
17.50 5.67 2.91 0.02
18.00 5.73 2.96 0.02
18.50 5.77 3.00 0.01
19.00 5.82 3.03 0.01
19.50 5.86 3.07 0.01
20.00 5.90 3.10 0.01
20.50 5.94 3.14 0.01
21.00 5.98 3.17 0.01
21.50 6.02 3.20 0.01
22.00 6.05 3.23 0.01
22.50 6.08 3.26 0.01
23.00 6.11 3.28 0.01
23.50 6.14 3.31 0.01
24.00 6.17 3.33 0.01
24.50 6.17 3.33 0.00
25.00 6.17 3.33 0.00
25.50 6.17 3.33 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 3.33 0.00
26.50 6.17 3.33 0.00
27.00 6.17 3.33 0.00
27.50 6.17 3.33 0.00
28.00 6.17 3.33 0.00
28.50 6.17 3.33 0.00
29.00 6.17 3.33 0.00
29.50 6.17 3.33 0.00
30.00 6.17 3.33 0.00
30.50 6.17 3.33 0.00
31.00 6.17 3.33 0.00
31.50 6.17 3.33 0.00
32.00 6.17 3.33 0.00
32.50 6.17 3.33 0.00
33.00 6.17 3.33 0.00
33.50 6.17 3.33 0.00
34.00 6.17 3.33 0.00
34.50 6.17 3.33 0.00
35.00 6.17 3.33 0.00
35.50 6.17 3.33 0.00
36.00 6.17 3.33 0.00
36.50 6.17 3.33 0.00
37.00 6.17 3.33 0.00
37.50 6.17 3.33 0.00
38.00 6.17 3.33 0.00
38.50 6.17 3.33 0.00
39.00 6.17 3.33 0.00
39.50 6.17 3.33 0.00
40.00 6.17 3.33 0.00
40.50 6.17 3.33 0.00
41.00 6.17 3.33 0.00
41.50 6.17 3.33 0.00
42.00 6.17 3.33 0.00
42.50 6.17 3.33 0.00
43.00 6.17 3.33 0.00
43.50 6.17 3.33 0.00
44.00 6.17 3.33 0.00
44.50 6.17 3.33 0.00
45.00 6.17 3.33 0.00
45.50 6.17 3.33 0.00
46.00 6.17 3.33 0.00
46.50 6.17 3.33 0.00
47.00 6.17 3.33 0.00
47.50 6.17 3.33 0.00
48.00 6.17 3.33 0.00
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Summary for Subcatchment EX-11: Forebay

Runoff = 0.25 cfs @ 12.09 hrs,  Volume= 0.018 af,  Depth= 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-11: Forebay

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.055 ac

Runoff Volume=0.018 af
Runoff Depth=3.93"

Tc=6.0 min
CN=80

0.25 cfs
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Hydrograph for Subcatchment EX-11: Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.01 0.00
8.00 0.70 0.02 0.00
8.50 0.79 0.03 0.00
9.00 0.90 0.05 0.00
9.50 1.02 0.09 0.00

10.00 1.17 0.14 0.01
10.50 1.34 0.21 0.01
11.00 1.54 0.31 0.01
11.50 1.84 0.47 0.02
12.00 3.08 1.31 0.15
12.50 4.33 2.32 0.06
13.00 4.63 2.57 0.02
13.50 4.83 2.75 0.02
14.00 5.00 2.90 0.02
14.50 5.15 3.02 0.01
15.00 5.27 3.13 0.01
15.50 5.38 3.22 0.01
16.00 5.47 3.30 0.01
16.50 5.54 3.37 0.01
17.00 5.61 3.43 0.01
17.50 5.67 3.49 0.01
18.00 5.73 3.53 0.01
18.50 5.77 3.58 0.00
19.00 5.82 3.62 0.00
19.50 5.86 3.66 0.00
20.00 5.90 3.70 0.00
20.50 5.94 3.73 0.00
21.00 5.98 3.76 0.00
21.50 6.02 3.80 0.00
22.00 6.05 3.83 0.00
22.50 6.08 3.86 0.00
23.00 6.11 3.88 0.00
23.50 6.14 3.91 0.00
24.00 6.17 3.93 0.00
24.50 6.17 3.93 0.00
25.00 6.17 3.93 0.00
25.50 6.17 3.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 3.93 0.00
26.50 6.17 3.93 0.00
27.00 6.17 3.93 0.00
27.50 6.17 3.93 0.00
28.00 6.17 3.93 0.00
28.50 6.17 3.93 0.00
29.00 6.17 3.93 0.00
29.50 6.17 3.93 0.00
30.00 6.17 3.93 0.00
30.50 6.17 3.93 0.00
31.00 6.17 3.93 0.00
31.50 6.17 3.93 0.00
32.00 6.17 3.93 0.00
32.50 6.17 3.93 0.00
33.00 6.17 3.93 0.00
33.50 6.17 3.93 0.00
34.00 6.17 3.93 0.00
34.50 6.17 3.93 0.00
35.00 6.17 3.93 0.00
35.50 6.17 3.93 0.00
36.00 6.17 3.93 0.00
36.50 6.17 3.93 0.00
37.00 6.17 3.93 0.00
37.50 6.17 3.93 0.00
38.00 6.17 3.93 0.00
38.50 6.17 3.93 0.00
39.00 6.17 3.93 0.00
39.50 6.17 3.93 0.00
40.00 6.17 3.93 0.00
40.50 6.17 3.93 0.00
41.00 6.17 3.93 0.00
41.50 6.17 3.93 0.00
42.00 6.17 3.93 0.00
42.50 6.17 3.93 0.00
43.00 6.17 3.93 0.00
43.50 6.17 3.93 0.00
44.00 6.17 3.93 0.00
44.50 6.17 3.93 0.00
45.00 6.17 3.93 0.00
45.50 6.17 3.93 0.00
46.00 6.17 3.93 0.00
46.50 6.17 3.93 0.00
47.00 6.17 3.93 0.00
47.50 6.17 3.93 0.00
48.00 6.17 3.93 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.28 cfs @ 12.10 hrs,  Volume= 0.021 af,  Depth= 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.137 58 Woods/grass comb., Good, HSG B
0.137 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.137 ac

Runoff Volume=0.021 af
Runoff Depth=1.86"

Tc=6.0 min
CN=58

0.28 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.00 0.00
11.50 1.84 0.02 0.01
12.00 3.08 0.30 0.14
12.50 4.33 0.82 0.08
13.00 4.63 0.97 0.04
13.50 4.83 1.08 0.03
14.00 5.00 1.17 0.02
14.50 5.15 1.25 0.02
15.00 5.27 1.32 0.02
15.50 5.38 1.38 0.02
16.00 5.47 1.43 0.01
16.50 5.54 1.48 0.01
17.00 5.61 1.52 0.01
17.50 5.67 1.56 0.01
18.00 5.73 1.59 0.01
18.50 5.77 1.62 0.01
19.00 5.82 1.65 0.01
19.50 5.86 1.67 0.01
20.00 5.90 1.70 0.01
20.50 5.94 1.72 0.01
21.00 5.98 1.75 0.01
21.50 6.02 1.77 0.01
22.00 6.05 1.79 0.01
22.50 6.08 1.81 0.01
23.00 6.11 1.83 0.01
23.50 6.14 1.85 0.00
24.00 6.17 1.86 0.00
24.50 6.17 1.86 0.00
25.00 6.17 1.86 0.00
25.50 6.17 1.86 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 1.86 0.00
26.50 6.17 1.86 0.00
27.00 6.17 1.86 0.00
27.50 6.17 1.86 0.00
28.00 6.17 1.86 0.00
28.50 6.17 1.86 0.00
29.00 6.17 1.86 0.00
29.50 6.17 1.86 0.00
30.00 6.17 1.86 0.00
30.50 6.17 1.86 0.00
31.00 6.17 1.86 0.00
31.50 6.17 1.86 0.00
32.00 6.17 1.86 0.00
32.50 6.17 1.86 0.00
33.00 6.17 1.86 0.00
33.50 6.17 1.86 0.00
34.00 6.17 1.86 0.00
34.50 6.17 1.86 0.00
35.00 6.17 1.86 0.00
35.50 6.17 1.86 0.00
36.00 6.17 1.86 0.00
36.50 6.17 1.86 0.00
37.00 6.17 1.86 0.00
37.50 6.17 1.86 0.00
38.00 6.17 1.86 0.00
38.50 6.17 1.86 0.00
39.00 6.17 1.86 0.00
39.50 6.17 1.86 0.00
40.00 6.17 1.86 0.00
40.50 6.17 1.86 0.00
41.00 6.17 1.86 0.00
41.50 6.17 1.86 0.00
42.00 6.17 1.86 0.00
42.50 6.17 1.86 0.00
43.00 6.17 1.86 0.00
43.50 6.17 1.86 0.00
44.00 6.17 1.86 0.00
44.50 6.17 1.86 0.00
45.00 6.17 1.86 0.00
45.50 6.17 1.86 0.00
46.00 6.17 1.86 0.00
46.50 6.17 1.86 0.00
47.00 6.17 1.86 0.00
47.50 6.17 1.86 0.00
48.00 6.17 1.86 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 1.11 cfs @ 12.16 hrs,  Volume= 0.094 af,  Depth= 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.104 98 Paved parking, HSG B
0.257 61 >75% Grass cover, Good, HSG B
0.361 72 Weighted Average
0.257 61 71.19% Pervious Area
0.104 98 28.81% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.361 ac

Runoff Volume=0.094 af
Runoff Depth=3.13"

Flow Length=205'
Tc=11.1 min

CN=72

1.11 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.01 0.01

10.00 1.17 0.04 0.02
10.50 1.34 0.07 0.03
11.00 1.54 0.13 0.04
11.50 1.84 0.23 0.08
12.00 3.08 0.86 0.50
12.50 4.33 1.70 0.43
13.00 4.63 1.92 0.15
13.50 4.83 2.07 0.11
14.00 5.00 2.20 0.09
14.50 5.15 2.31 0.08
15.00 5.27 2.41 0.07
15.50 5.38 2.49 0.06
16.00 5.47 2.56 0.05
16.50 5.54 2.62 0.04
17.00 5.61 2.68 0.04
17.50 5.67 2.73 0.03
18.00 5.73 2.77 0.03
18.50 5.77 2.81 0.03
19.00 5.82 2.85 0.03
19.50 5.86 2.88 0.03
20.00 5.90 2.92 0.02
20.50 5.94 2.95 0.02
21.00 5.98 2.98 0.02
21.50 6.02 3.01 0.02
22.00 6.05 3.04 0.02
22.50 6.08 3.06 0.02
23.00 6.11 3.09 0.02
23.50 6.14 3.11 0.02
24.00 6.17 3.13 0.02
24.50 6.17 3.13 0.00
25.00 6.17 3.13 0.00
25.50 6.17 3.13 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 3.13 0.00
26.50 6.17 3.13 0.00
27.00 6.17 3.13 0.00
27.50 6.17 3.13 0.00
28.00 6.17 3.13 0.00
28.50 6.17 3.13 0.00
29.00 6.17 3.13 0.00
29.50 6.17 3.13 0.00
30.00 6.17 3.13 0.00
30.50 6.17 3.13 0.00
31.00 6.17 3.13 0.00
31.50 6.17 3.13 0.00
32.00 6.17 3.13 0.00
32.50 6.17 3.13 0.00
33.00 6.17 3.13 0.00
33.50 6.17 3.13 0.00
34.00 6.17 3.13 0.00
34.50 6.17 3.13 0.00
35.00 6.17 3.13 0.00
35.50 6.17 3.13 0.00
36.00 6.17 3.13 0.00
36.50 6.17 3.13 0.00
37.00 6.17 3.13 0.00
37.50 6.17 3.13 0.00
38.00 6.17 3.13 0.00
38.50 6.17 3.13 0.00
39.00 6.17 3.13 0.00
39.50 6.17 3.13 0.00
40.00 6.17 3.13 0.00
40.50 6.17 3.13 0.00
41.00 6.17 3.13 0.00
41.50 6.17 3.13 0.00
42.00 6.17 3.13 0.00
42.50 6.17 3.13 0.00
43.00 6.17 3.13 0.00
43.50 6.17 3.13 0.00
44.00 6.17 3.13 0.00
44.50 6.17 3.13 0.00
45.00 6.17 3.13 0.00
45.50 6.17 3.13 0.00
46.00 6.17 3.13 0.00
46.50 6.17 3.13 0.00
47.00 6.17 3.13 0.00
47.50 6.17 3.13 0.00
48.00 6.17 3.13 0.00
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Summary for Subcatchment EX-2: Woods & Grass

Runoff = 1.24 cfs @ 12.34 hrs,  Volume= 0.148 af,  Depth= 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment EX-2: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.955 ac

Runoff Volume=0.148 af
Runoff Depth=1.86"

Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

1.24 cfs
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Hydrograph for Subcatchment EX-2: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.00 0.00
11.50 1.84 0.02 0.03
12.00 3.08 0.30 0.28
12.50 4.33 0.82 1.05
13.00 4.63 0.97 0.36
13.50 4.83 1.08 0.22
14.00 5.00 1.17 0.18
14.50 5.15 1.25 0.16
15.00 5.27 1.32 0.14
15.50 5.38 1.38 0.12
16.00 5.47 1.43 0.10
16.50 5.54 1.48 0.09
17.00 5.61 1.52 0.08
17.50 5.67 1.56 0.07
18.00 5.73 1.59 0.06
18.50 5.77 1.62 0.06
19.00 5.82 1.65 0.05
19.50 5.86 1.67 0.05
20.00 5.90 1.70 0.05
20.50 5.94 1.72 0.05
21.00 5.98 1.75 0.05
21.50 6.02 1.77 0.04
22.00 6.05 1.79 0.04
22.50 6.08 1.81 0.04
23.00 6.11 1.83 0.04
23.50 6.14 1.85 0.04
24.00 6.17 1.86 0.03
24.50 6.17 1.86 0.00
25.00 6.17 1.86 0.00
25.50 6.17 1.86 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 1.86 0.00
26.50 6.17 1.86 0.00
27.00 6.17 1.86 0.00
27.50 6.17 1.86 0.00
28.00 6.17 1.86 0.00
28.50 6.17 1.86 0.00
29.00 6.17 1.86 0.00
29.50 6.17 1.86 0.00
30.00 6.17 1.86 0.00
30.50 6.17 1.86 0.00
31.00 6.17 1.86 0.00
31.50 6.17 1.86 0.00
32.00 6.17 1.86 0.00
32.50 6.17 1.86 0.00
33.00 6.17 1.86 0.00
33.50 6.17 1.86 0.00
34.00 6.17 1.86 0.00
34.50 6.17 1.86 0.00
35.00 6.17 1.86 0.00
35.50 6.17 1.86 0.00
36.00 6.17 1.86 0.00
36.50 6.17 1.86 0.00
37.00 6.17 1.86 0.00
37.50 6.17 1.86 0.00
38.00 6.17 1.86 0.00
38.50 6.17 1.86 0.00
39.00 6.17 1.86 0.00
39.50 6.17 1.86 0.00
40.00 6.17 1.86 0.00
40.50 6.17 1.86 0.00
41.00 6.17 1.86 0.00
41.50 6.17 1.86 0.00
42.00 6.17 1.86 0.00
42.50 6.17 1.86 0.00
43.00 6.17 1.86 0.00
43.50 6.17 1.86 0.00
44.00 6.17 1.86 0.00
44.50 6.17 1.86 0.00
45.00 6.17 1.86 0.00
45.50 6.17 1.86 0.00
46.00 6.17 1.86 0.00
46.50 6.17 1.86 0.00
47.00 6.17 1.86 0.00
47.50 6.17 1.86 0.00
48.00 6.17 1.86 0.00
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Summary for Subcatchment EX-3: Parking Lot

Runoff = 6.31 cfs @ 12.09 hrs,  Volume= 0.528 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
1.068 98 Paved parking, HSG B
1.068 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-3: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=1.068 ac

Runoff Volume=0.528 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

6.31 cfs
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Hydrograph for Subcatchment EX-3: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.01
1.50 0.09 0.01 0.02
2.00 0.12 0.02 0.03
2.50 0.16 0.04 0.04
3.00 0.19 0.06 0.05
3.50 0.23 0.09 0.06
4.00 0.27 0.12 0.07
4.50 0.31 0.15 0.07
5.00 0.35 0.19 0.08
5.50 0.40 0.23 0.09
6.00 0.44 0.27 0.09
6.50 0.50 0.32 0.11
7.00 0.56 0.37 0.13
7.50 0.63 0.43 0.14
8.00 0.70 0.51 0.16
8.50 0.79 0.59 0.19
9.00 0.90 0.69 0.23
9.50 1.02 0.81 0.27

10.00 1.17 0.95 0.31
10.50 1.34 1.12 0.38
11.00 1.54 1.32 0.46
11.50 1.84 1.61 0.73
12.00 3.08 2.85 4.11
12.50 4.33 4.10 1.33
13.00 4.63 4.39 0.54
13.50 4.83 4.60 0.42
14.00 5.00 4.77 0.34
14.50 5.15 4.91 0.29
15.00 5.27 5.03 0.26
15.50 5.38 5.14 0.22
16.00 5.47 5.23 0.18
16.50 5.54 5.31 0.16
17.00 5.61 5.37 0.14
17.50 5.67 5.43 0.13
18.00 5.73 5.49 0.11
18.50 5.77 5.54 0.10
19.00 5.82 5.58 0.10
19.50 5.86 5.63 0.09
20.00 5.90 5.67 0.09
20.50 5.94 5.71 0.08
21.00 5.98 5.74 0.08
21.50 6.02 5.78 0.08
22.00 6.05 5.81 0.07
22.50 6.08 5.85 0.07
23.00 6.11 5.88 0.06
23.50 6.14 5.90 0.06
24.00 6.17 5.93 0.06
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment EX-4: Grass Island

Runoff = 0.12 cfs @ 12.10 hrs,  Volume= 0.009 af,  Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.053 61 >75% Grass cover, Good, HSG B
0.053 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.053 ac

Runoff Volume=0.009 af
Runoff Depth=2.12"

Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.12 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.01 0.00
11.50 1.84 0.05 0.01
12.00 3.08 0.40 0.07
12.50 4.33 0.99 0.04
13.00 4.63 1.15 0.02
13.50 4.83 1.27 0.01
14.00 5.00 1.37 0.01
14.50 5.15 1.46 0.01
15.00 5.27 1.53 0.01
15.50 5.38 1.60 0.01
16.00 5.47 1.66 0.01
16.50 5.54 1.71 0.01
17.00 5.61 1.75 0.00
17.50 5.67 1.79 0.00
18.00 5.73 1.82 0.00
18.50 5.77 1.86 0.00
19.00 5.82 1.89 0.00
19.50 5.86 1.91 0.00
20.00 5.90 1.94 0.00
20.50 5.94 1.97 0.00
21.00 5.98 1.99 0.00
21.50 6.02 2.02 0.00
22.00 6.05 2.04 0.00
22.50 6.08 2.06 0.00
23.00 6.11 2.08 0.00
23.50 6.14 2.10 0.00
24.00 6.17 2.12 0.00
24.50 6.17 2.12 0.00
25.00 6.17 2.12 0.00
25.50 6.17 2.12 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 2.12 0.00
26.50 6.17 2.12 0.00
27.00 6.17 2.12 0.00
27.50 6.17 2.12 0.00
28.00 6.17 2.12 0.00
28.50 6.17 2.12 0.00
29.00 6.17 2.12 0.00
29.50 6.17 2.12 0.00
30.00 6.17 2.12 0.00
30.50 6.17 2.12 0.00
31.00 6.17 2.12 0.00
31.50 6.17 2.12 0.00
32.00 6.17 2.12 0.00
32.50 6.17 2.12 0.00
33.00 6.17 2.12 0.00
33.50 6.17 2.12 0.00
34.00 6.17 2.12 0.00
34.50 6.17 2.12 0.00
35.00 6.17 2.12 0.00
35.50 6.17 2.12 0.00
36.00 6.17 2.12 0.00
36.50 6.17 2.12 0.00
37.00 6.17 2.12 0.00
37.50 6.17 2.12 0.00
38.00 6.17 2.12 0.00
38.50 6.17 2.12 0.00
39.00 6.17 2.12 0.00
39.50 6.17 2.12 0.00
40.00 6.17 2.12 0.00
40.50 6.17 2.12 0.00
41.00 6.17 2.12 0.00
41.50 6.17 2.12 0.00
42.00 6.17 2.12 0.00
42.50 6.17 2.12 0.00
43.00 6.17 2.12 0.00
43.50 6.17 2.12 0.00
44.00 6.17 2.12 0.00
44.50 6.17 2.12 0.00
45.00 6.17 2.12 0.00
45.50 6.17 2.12 0.00
46.00 6.17 2.12 0.00
46.50 6.17 2.12 0.00
47.00 6.17 2.12 0.00
47.50 6.17 2.12 0.00
48.00 6.17 2.12 0.00
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Summary for Subcatchment EX-5: Parking Lot

Runoff = 2.37 cfs @ 12.09 hrs,  Volume= 0.198 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.401 98 Paved parking, HSG B
0.401 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.401 ac

Runoff Volume=0.198 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

2.37 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.01 0.01
2.00 0.12 0.02 0.01
2.50 0.16 0.04 0.02
3.00 0.19 0.06 0.02
3.50 0.23 0.09 0.02
4.00 0.27 0.12 0.02
4.50 0.31 0.15 0.03
5.00 0.35 0.19 0.03
5.50 0.40 0.23 0.03
6.00 0.44 0.27 0.03
6.50 0.50 0.32 0.04
7.00 0.56 0.37 0.05
7.50 0.63 0.43 0.05
8.00 0.70 0.51 0.06
8.50 0.79 0.59 0.07
9.00 0.90 0.69 0.09
9.50 1.02 0.81 0.10

10.00 1.17 0.95 0.12
10.50 1.34 1.12 0.14
11.00 1.54 1.32 0.17
11.50 1.84 1.61 0.27
12.00 3.08 2.85 1.54
12.50 4.33 4.10 0.50
13.00 4.63 4.39 0.20
13.50 4.83 4.60 0.16
14.00 5.00 4.77 0.13
14.50 5.15 4.91 0.11
15.00 5.27 5.03 0.10
15.50 5.38 5.14 0.08
16.00 5.47 5.23 0.07
16.50 5.54 5.31 0.06
17.00 5.61 5.37 0.05
17.50 5.67 5.43 0.05
18.00 5.73 5.49 0.04
18.50 5.77 5.54 0.04
19.00 5.82 5.58 0.04
19.50 5.86 5.63 0.03
20.00 5.90 5.67 0.03
20.50 5.94 5.71 0.03
21.00 5.98 5.74 0.03
21.50 6.02 5.78 0.03
22.00 6.05 5.81 0.03
22.50 6.08 5.85 0.03
23.00 6.11 5.88 0.02
23.50 6.14 5.90 0.02
24.00 6.17 5.93 0.02
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment EX-6: Grass Islands

Runoff = 0.26 cfs @ 12.10 hrs,  Volume= 0.020 af,  Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.113 61 >75% Grass cover, Good, HSG B
0.113 61 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-6: Grass Islands

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.113 ac

Runoff Volume=0.020 af
Runoff Depth=2.12"

Tc=6.0 min
CN=61

0.26 cfs
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Hydrograph for Subcatchment EX-6: Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.01 0.00
11.50 1.84 0.05 0.01
12.00 3.08 0.40 0.14
12.50 4.33 0.99 0.07
13.00 4.63 1.15 0.03
13.50 4.83 1.27 0.03
14.00 5.00 1.37 0.02
14.50 5.15 1.46 0.02
15.00 5.27 1.53 0.02
15.50 5.38 1.60 0.01
16.00 5.47 1.66 0.01
16.50 5.54 1.71 0.01
17.00 5.61 1.75 0.01
17.50 5.67 1.79 0.01
18.00 5.73 1.82 0.01
18.50 5.77 1.86 0.01
19.00 5.82 1.89 0.01
19.50 5.86 1.91 0.01
20.00 5.90 1.94 0.01
20.50 5.94 1.97 0.01
21.00 5.98 1.99 0.01
21.50 6.02 2.02 0.01
22.00 6.05 2.04 0.01
22.50 6.08 2.06 0.00
23.00 6.11 2.08 0.00
23.50 6.14 2.10 0.00
24.00 6.17 2.12 0.00
24.50 6.17 2.12 0.00
25.00 6.17 2.12 0.00
25.50 6.17 2.12 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 2.12 0.00
26.50 6.17 2.12 0.00
27.00 6.17 2.12 0.00
27.50 6.17 2.12 0.00
28.00 6.17 2.12 0.00
28.50 6.17 2.12 0.00
29.00 6.17 2.12 0.00
29.50 6.17 2.12 0.00
30.00 6.17 2.12 0.00
30.50 6.17 2.12 0.00
31.00 6.17 2.12 0.00
31.50 6.17 2.12 0.00
32.00 6.17 2.12 0.00
32.50 6.17 2.12 0.00
33.00 6.17 2.12 0.00
33.50 6.17 2.12 0.00
34.00 6.17 2.12 0.00
34.50 6.17 2.12 0.00
35.00 6.17 2.12 0.00
35.50 6.17 2.12 0.00
36.00 6.17 2.12 0.00
36.50 6.17 2.12 0.00
37.00 6.17 2.12 0.00
37.50 6.17 2.12 0.00
38.00 6.17 2.12 0.00
38.50 6.17 2.12 0.00
39.00 6.17 2.12 0.00
39.50 6.17 2.12 0.00
40.00 6.17 2.12 0.00
40.50 6.17 2.12 0.00
41.00 6.17 2.12 0.00
41.50 6.17 2.12 0.00
42.00 6.17 2.12 0.00
42.50 6.17 2.12 0.00
43.00 6.17 2.12 0.00
43.50 6.17 2.12 0.00
44.00 6.17 2.12 0.00
44.50 6.17 2.12 0.00
45.00 6.17 2.12 0.00
45.50 6.17 2.12 0.00
46.00 6.17 2.12 0.00
46.50 6.17 2.12 0.00
47.00 6.17 2.12 0.00
47.50 6.17 2.12 0.00
48.00 6.17 2.12 0.00
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Summary for Subcatchment EX-7: Convenience Store

Runoff = 0.79 cfs @ 12.09 hrs,  Volume= 0.066 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.133 98 Unconnected roofs, HSG B
0.133 98 100.00% Impervious Area
0.133 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.133 ac

Runoff Volume=0.066 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

0.79 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.01 0.00
2.00 0.12 0.02 0.00
2.50 0.16 0.04 0.01
3.00 0.19 0.06 0.01
3.50 0.23 0.09 0.01
4.00 0.27 0.12 0.01
4.50 0.31 0.15 0.01
5.00 0.35 0.19 0.01
5.50 0.40 0.23 0.01
6.00 0.44 0.27 0.01
6.50 0.50 0.32 0.01
7.00 0.56 0.37 0.02
7.50 0.63 0.43 0.02
8.00 0.70 0.51 0.02
8.50 0.79 0.59 0.02
9.00 0.90 0.69 0.03
9.50 1.02 0.81 0.03

10.00 1.17 0.95 0.04
10.50 1.34 1.12 0.05
11.00 1.54 1.32 0.06
11.50 1.84 1.61 0.09
12.00 3.08 2.85 0.51
12.50 4.33 4.10 0.17
13.00 4.63 4.39 0.07
13.50 4.83 4.60 0.05
14.00 5.00 4.77 0.04
14.50 5.15 4.91 0.04
15.00 5.27 5.03 0.03
15.50 5.38 5.14 0.03
16.00 5.47 5.23 0.02
16.50 5.54 5.31 0.02
17.00 5.61 5.37 0.02
17.50 5.67 5.43 0.02
18.00 5.73 5.49 0.01
18.50 5.77 5.54 0.01
19.00 5.82 5.58 0.01
19.50 5.86 5.63 0.01
20.00 5.90 5.67 0.01
20.50 5.94 5.71 0.01
21.00 5.98 5.74 0.01
21.50 6.02 5.78 0.01
22.00 6.05 5.81 0.01
22.50 6.08 5.85 0.01
23.00 6.11 5.88 0.01
23.50 6.14 5.90 0.01
24.00 6.17 5.93 0.01
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 0.83 cfs @ 12.09 hrs,  Volume= 0.069 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.140 98 Unconnected roofs, HSG B
0.140 98 100.00% Impervious Area
0.140 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.140 ac

Runoff Volume=0.069 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

0.83 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.01 0.00
2.00 0.12 0.02 0.00
2.50 0.16 0.04 0.01
3.00 0.19 0.06 0.01
3.50 0.23 0.09 0.01
4.00 0.27 0.12 0.01
4.50 0.31 0.15 0.01
5.00 0.35 0.19 0.01
5.50 0.40 0.23 0.01
6.00 0.44 0.27 0.01
6.50 0.50 0.32 0.01
7.00 0.56 0.37 0.02
7.50 0.63 0.43 0.02
8.00 0.70 0.51 0.02
8.50 0.79 0.59 0.03
9.00 0.90 0.69 0.03
9.50 1.02 0.81 0.04

10.00 1.17 0.95 0.04
10.50 1.34 1.12 0.05
11.00 1.54 1.32 0.06
11.50 1.84 1.61 0.10
12.00 3.08 2.85 0.54
12.50 4.33 4.10 0.17
13.00 4.63 4.39 0.07
13.50 4.83 4.60 0.05
14.00 5.00 4.77 0.04
14.50 5.15 4.91 0.04
15.00 5.27 5.03 0.03
15.50 5.38 5.14 0.03
16.00 5.47 5.23 0.02
16.50 5.54 5.31 0.02
17.00 5.61 5.37 0.02
17.50 5.67 5.43 0.02
18.00 5.73 5.49 0.01
18.50 5.77 5.54 0.01
19.00 5.82 5.58 0.01
19.50 5.86 5.63 0.01
20.00 5.90 5.67 0.01
20.50 5.94 5.71 0.01
21.00 5.98 5.74 0.01
21.50 6.02 5.78 0.01
22.00 6.05 5.81 0.01
22.50 6.08 5.85 0.01
23.00 6.11 5.88 0.01
23.50 6.14 5.90 0.01
24.00 6.17 5.93 0.01
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.14 cfs @ 12.09 hrs,  Volume= 0.011 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.023 98 Unconnected roofs, HSG B
0.023 98 100.00% Impervious Area
0.023 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.023 ac

Runoff Volume=0.011 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

0.14 cfs
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Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.01 0.00
2.00 0.12 0.02 0.00
2.50 0.16 0.04 0.00
3.00 0.19 0.06 0.00
3.50 0.23 0.09 0.00
4.00 0.27 0.12 0.00
4.50 0.31 0.15 0.00
5.00 0.35 0.19 0.00
5.50 0.40 0.23 0.00
6.00 0.44 0.27 0.00
6.50 0.50 0.32 0.00
7.00 0.56 0.37 0.00
7.50 0.63 0.43 0.00
8.00 0.70 0.51 0.00
8.50 0.79 0.59 0.00
9.00 0.90 0.69 0.01
9.50 1.02 0.81 0.01

10.00 1.17 0.95 0.01
10.50 1.34 1.12 0.01
11.00 1.54 1.32 0.01
11.50 1.84 1.61 0.02
12.00 3.08 2.85 0.09
12.50 4.33 4.10 0.03
13.00 4.63 4.39 0.01
13.50 4.83 4.60 0.01
14.00 5.00 4.77 0.01
14.50 5.15 4.91 0.01
15.00 5.27 5.03 0.01
15.50 5.38 5.14 0.00
16.00 5.47 5.23 0.00
16.50 5.54 5.31 0.00
17.00 5.61 5.37 0.00
17.50 5.67 5.43 0.00
18.00 5.73 5.49 0.00
18.50 5.77 5.54 0.00
19.00 5.82 5.58 0.00
19.50 5.86 5.63 0.00
20.00 5.90 5.67 0.00
20.50 5.94 5.71 0.00
21.00 5.98 5.74 0.00
21.50 6.02 5.78 0.00
22.00 6.05 5.81 0.00
22.50 6.08 5.85 0.00
23.00 6.11 5.88 0.00
23.50 6.14 5.90 0.00
24.00 6.17 5.93 0.00
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.191 ac, 48.74% Impervious,  Inflow Depth = 3.91"    for  25-Year event
Inflow = 7.31 cfs @ 12.09 hrs,  Volume= 0.714 af
Outflow = 4.90 cfs @ 12.21 hrs,  Volume= 0.687 af,  Atten= 33%,  Lag= 6.9 min
Primary = 4.90 cfs @ 12.21 hrs,  Volume= 0.687 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 539.09' @ 12.21 hrs   Surf.Area= 2,458 sf   Storage= 5,605 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 63.7 min ( 841.8 - 778.1 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 16,015 cf Ex Forebay (Irregular) Listed below (Recalc)

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

535.00 395 81.9 0 0 395
536.00 884 120.8 623 623 1,031
538.00 1,833 167.6 2,660 3,283 2,143
540.00 3,056 214.3 4,837 8,120 3,612
542.00 4,912 284.8 7,895 16,015 6,457

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=4.84 cfs @ 12.21 hrs  HW=539.08'  TW=537.85'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  (Inlet Controls 1.23 cfs @ 2.60 fps)
2=12.0" x 72' Culvert  (Inlet Controls 3.11 cfs @ 3.95 fps)
3=Culvert  (Outlet Controls 0.50 cfs @ 2.57 fps)
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Pond 1P: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=2.191 ac
Peak Elev=539.09'

Storage=5,605 cf

7.31 cfs

4.90 cfs
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.01 0 535.00 0.01
2.00 0.03 0 535.00 0.03
3.00 0.05 0 535.00 0.05
4.00 0.07 0 535.00 0.07
5.00 0.08 0 535.00 0.08
6.00 0.09 0 535.00 0.09
7.00 0.13 0 535.00 0.13
8.00 0.16 8 535.02 0.14
9.00 0.24 152 535.33 0.18

10.00 0.32 410 535.74 0.23
11.00 0.48 899 536.29 0.29
12.00 4.68 3,813 538.28 2.12
13.00 0.95 4,294 538.51 1.37
14.00 0.56 3,336 538.03 0.71
15.00 0.42 3,002 537.84 0.48
16.00 0.30 2,809 537.73 0.35
17.00 0.24 2,660 537.64 0.27
18.00 0.19 2,534 537.56 0.22
19.00 0.16 2,407 537.48 0.19
20.00 0.15 2,306 537.42 0.17
21.00 0.13 2,229 537.37 0.15
22.00 0.12 2,170 537.33 0.14
23.00 0.11 2,121 537.29 0.12
24.00 0.10 2,076 537.26 0.11
25.00 0.00 1,921 537.15 0.03
26.00 0.00 1,848 537.10 0.02
27.00 0.00 1,799 537.06 0.01
28.00 0.00 1,760 537.03 0.01
29.00 0.00 1,727 537.01 0.01
30.00 0.00 1,695 536.98 0.01
31.00 0.00 1,664 536.96 0.01
32.00 0.00 1,633 536.94 0.01
33.00 0.00 1,602 536.91 0.01
34.00 0.00 1,571 536.89 0.01
35.00 0.00 1,541 536.86 0.01
36.00 0.00 1,511 536.84 0.01
37.00 0.00 1,481 536.82 0.01
38.00 0.00 1,452 536.79 0.01
39.00 0.00 1,422 536.77 0.01
40.00 0.00 1,394 536.74 0.01
41.00 0.00 1,365 536.72 0.01
42.00 0.00 1,337 536.70 0.01
43.00 0.00 1,309 536.67 0.01
44.00 0.00 1,281 536.65 0.01
45.00 0.00 1,254 536.62 0.01
46.00 0.00 1,227 536.60 0.01
47.00 0.00 1,200 536.58 0.01
48.00 0.00 1,173 536.55 0.01
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Summary for Pond 2P: Detention Area

Inflow Area = 3.261 ac, 54.12% Impervious,  Inflow Depth > 4.10"    for  25-Year event
Inflow = 9.13 cfs @ 12.12 hrs,  Volume= 1.113 af
Outflow = 3.19 cfs @ 12.60 hrs,  Volume= 0.881 af,  Atten= 65%,  Lag= 28.7 min
Primary = 3.19 cfs @ 12.60 hrs,  Volume= 0.881 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 538.47' @ 12.60 hrs   Surf.Area= 6,121 sf   Storage= 20,966 cf

Plug-Flow detention time= 326.6 min calculated for 0.881 af (79% of inflow)
Center-of-Mass det. time= 222.2 min ( 1,033.9 - 811.7 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=3.18 cfs @ 12.60 hrs  HW=538.47'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 3.13 cfs of 15.33 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=8.0" Orifice/Grate  (Orifice Controls 1.79 cfs @ 5.13 fps)
4=8" Orifice/Grate  (Orifice Controls 1.34 cfs @ 3.84 fps)

5=1" Orifice/Grate  (Orifice Controls 0.06 cfs @ 10.13 fps)
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Pond 2P: Detention Area

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.01 7 534.00 0.00
2.00 0.05 132 534.05 0.00
3.00 0.08 352 534.14 0.01
4.00 0.11 658 534.25 0.01
5.00 0.13 1,041 534.38 0.02
6.00 0.15 1,496 534.53 0.02
7.00 0.21 2,068 534.71 0.02
8.00 0.25 2,827 534.93 0.02
9.00 0.34 3,758 535.19 0.03

10.00 0.44 5,051 535.50 0.03
11.00 0.63 6,825 535.90 0.04
12.00 5.42 11,793 536.87 0.04
13.00 1.85 19,964 538.30 2.86
14.00 1.01 17,042 537.81 1.52
15.00 0.71 15,803 537.60 0.95
16.00 0.52 15,130 537.48 0.68
17.00 0.40 14,654 537.39 0.50
18.00 0.32 14,342 537.34 0.40
19.00 0.28 14,126 537.30 0.33
20.00 0.25 13,984 537.27 0.29
21.00 0.22 13,870 537.25 0.25
22.00 0.20 13,773 537.23 0.23
23.00 0.18 13,685 537.22 0.21
24.00 0.16 13,600 537.20 0.18
25.00 0.03 13,282 537.15 0.12
26.00 0.02 13,009 537.10 0.08
27.00 0.01 12,817 537.06 0.06
28.00 0.01 12,664 537.03 0.05
29.00 0.01 12,528 537.01 0.05
30.00 0.01 12,398 536.98 0.05
31.00 0.01 12,267 536.96 0.04
32.00 0.01 12,137 536.93 0.04
33.00 0.01 12,008 536.91 0.04
34.00 0.01 11,879 536.89 0.04
35.00 0.01 11,750 536.86 0.04
36.00 0.01 11,621 536.84 0.04
37.00 0.01 11,493 536.81 0.04
38.00 0.01 11,366 536.79 0.04
39.00 0.01 11,238 536.77 0.04
40.00 0.01 11,112 536.74 0.04
41.00 0.01 10,985 536.72 0.04
42.00 0.01 10,859 536.69 0.04
43.00 0.01 10,733 536.67 0.04
44.00 0.01 10,608 536.65 0.04
45.00 0.01 10,483 536.62 0.04
46.00 0.01 10,359 536.60 0.04
47.00 0.01 10,235 536.57 0.04
48.00 0.01 10,112 536.55 0.04
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 3.622 ac, 51.60% Impervious,  Inflow Depth > 3.23"    for  25-Year event
Inflow = 3.58 cfs @ 12.48 hrs,  Volume= 0.975 af
Primary = 3.58 cfs @ 12.48 hrs,  Volume= 0.975 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale

Inflow
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Hydrograph

Time  (hours)
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.01 0.00 0.01
3.00 0.01 0.00 0.01
3.50 0.01 0.00 0.01
4.00 0.01 0.00 0.01
4.50 0.01 0.00 0.01
5.00 0.02 0.00 0.02
5.50 0.02 0.00 0.02
6.00 0.02 0.00 0.02
6.50 0.02 0.00 0.02
7.00 0.02 0.00 0.02
7.50 0.02 0.00 0.02
8.00 0.02 0.00 0.02
8.50 0.03 0.00 0.03
9.00 0.03 0.00 0.03
9.50 0.04 0.00 0.04

10.00 0.05 0.00 0.05
10.50 0.06 0.00 0.06
11.00 0.08 0.00 0.08
11.50 0.12 0.00 0.12
12.00 0.55 0.00 0.55
12.50 3.57 0.00 3.57
13.00 3.01 0.00 3.01
13.50 2.24 0.00 2.24
14.00 1.61 0.00 1.61
14.50 1.24 0.00 1.24
15.00 1.02 0.00 1.02
15.50 0.85 0.00 0.85
16.00 0.73 0.00 0.73
16.50 0.62 0.00 0.62
17.00 0.54 0.00 0.54
17.50 0.48 0.00 0.48
18.00 0.43 0.00 0.43
18.50 0.39 0.00 0.39
19.00 0.36 0.00 0.36
19.50 0.33 0.00 0.33
20.00 0.31 0.00 0.31
20.50 0.29 0.00 0.29
21.00 0.28 0.00 0.28
21.50 0.26 0.00 0.26
22.00 0.25 0.00 0.25
22.50 0.24 0.00 0.24
23.00 0.22 0.00 0.22
23.50 0.21 0.00 0.21
24.00 0.20 0.00 0.20
24.50 0.15 0.00 0.15
25.00 0.12 0.00 0.12
25.50 0.09 0.00 0.09

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.08 0.00 0.08
26.50 0.07 0.00 0.07
27.00 0.06 0.00 0.06
27.50 0.05 0.00 0.05
28.00 0.05 0.00 0.05
28.50 0.05 0.00 0.05
29.00 0.05 0.00 0.05
29.50 0.05 0.00 0.05
30.00 0.05 0.00 0.05
30.50 0.04 0.00 0.04
31.00 0.04 0.00 0.04
31.50 0.04 0.00 0.04
32.00 0.04 0.00 0.04
32.50 0.04 0.00 0.04
33.00 0.04 0.00 0.04
33.50 0.04 0.00 0.04
34.00 0.04 0.00 0.04
34.50 0.04 0.00 0.04
35.00 0.04 0.00 0.04
35.50 0.04 0.00 0.04
36.00 0.04 0.00 0.04
36.50 0.04 0.00 0.04
37.00 0.04 0.00 0.04
37.50 0.04 0.00 0.04
38.00 0.04 0.00 0.04
38.50 0.04 0.00 0.04
39.00 0.04 0.00 0.04
39.50 0.04 0.00 0.04
40.00 0.04 0.00 0.04
40.50 0.04 0.00 0.04
41.00 0.04 0.00 0.04
41.50 0.04 0.00 0.04
42.00 0.04 0.00 0.04
42.50 0.04 0.00 0.04
43.00 0.04 0.00 0.04
43.50 0.04 0.00 0.04
44.00 0.04 0.00 0.04
44.50 0.04 0.00 0.04
45.00 0.04 0.00 0.04
45.50 0.04 0.00 0.04
46.00 0.04 0.00 0.04
46.50 0.04 0.00 0.04
47.00 0.04 0.00 0.04
47.50 0.04 0.00 0.04
48.00 0.04 0.00 0.04
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Summary for Link DP2: NE Wetlands

Inflow Area = 1.252 ac, 0.00% Impervious,  Inflow Depth = 2.75"    for  25-Year event
Inflow = 3.88 cfs @ 12.10 hrs,  Volume= 0.287 af
Primary = 3.88 cfs @ 12.10 hrs,  Volume= 0.287 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.50 0.01 0.00 0.01

10.00 0.03 0.00 0.03
10.50 0.06 0.00 0.06
11.00 0.11 0.00 0.11
11.50 0.24 0.00 0.24
12.00 2.12 0.00 2.12
12.50 1.05 0.00 1.05
13.00 0.44 0.00 0.44
13.50 0.34 0.00 0.34
14.00 0.28 0.00 0.28
14.50 0.25 0.00 0.25
15.00 0.22 0.00 0.22
15.50 0.19 0.00 0.19
16.00 0.16 0.00 0.16
16.50 0.14 0.00 0.14
17.00 0.13 0.00 0.13
17.50 0.11 0.00 0.11
18.00 0.10 0.00 0.10
18.50 0.09 0.00 0.09
19.00 0.09 0.00 0.09
19.50 0.08 0.00 0.08
20.00 0.08 0.00 0.08
20.50 0.07 0.00 0.07
21.00 0.07 0.00 0.07
21.50 0.07 0.00 0.07
22.00 0.07 0.00 0.07
22.50 0.06 0.00 0.06
23.00 0.06 0.00 0.06
23.50 0.06 0.00 0.06
24.00 0.05 0.00 0.05
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=1.252 ac   0.00% Impervious   Runoff Depth=4.15"Subcatchment EX-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=68   Runoff=5.90 cfs  0.433 af

Runoff Area=0.183 ac   0.00% Impervious   Runoff Depth=4.84"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=1.01 cfs  0.074 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=5.53"Subcatchment EX-11: Forebay
   Tc=6.0 min   CN=80   Runoff=0.34 cfs  0.025 af

Runoff Area=0.137 ac   0.00% Impervious   Runoff Depth=3.04"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.47 cfs  0.035 af

Runoff Area=0.361 ac   28.81% Impervious   Runoff Depth=4.61"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=1.63 cfs  0.139 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=3.04"Subcatchment EX-2: Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=2.12 cfs  0.242 af

Runoff Area=1.068 ac   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-3: Parking Lot
   Tc=6.0 min   CN=98   Runoff=8.09 cfs  0.682 af

Runoff Area=0.053 ac   0.00% Impervious   Runoff Depth=3.37"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.20 cfs  0.015 af

Runoff Area=0.401 ac   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=3.04 cfs  0.256 af

Runoff Area=0.113 ac   0.00% Impervious   Runoff Depth=3.37"Subcatchment EX-6: Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.43 cfs  0.032 af

Runoff Area=0.133 ac   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=1.01 cfs  0.085 af

Runoff Area=0.140 ac   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=1.06 cfs  0.089 af

Runoff Area=0.023 ac   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  0.015 af

Peak Elev=539.59'  Storage=6,921 cf   Inflow=9.83 cfs  0.981 afPond 1P: Forebay
   Outflow=6.61 cfs  0.954 af

Peak Elev=538.99'  Storage=24,201 cf   Inflow=13.03 cfs  1.522 afPond 2P: Detention Area
   Outflow=7.40 cfs  1.288 af

   Inflow=8.29 cfs  1.427 afLink DP1: Worc - Prov Tpke Swale
   Primary=8.29 cfs  1.427 af
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   Inflow=5.90 cfs  0.433 afLink DP2: NE Wetlands
   Primary=5.90 cfs  0.433 af

Total Runoff Area = 4.874 ac   Runoff Volume = 2.121 af   Average Runoff Depth = 5.22"
61.65% Pervious = 3.005 ac     38.35% Impervious = 1.869 ac
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Summary for Subcatchment EX-1: Existing Woods

Runoff = 5.90 cfs @ 12.10 hrs,  Volume= 0.433 af,  Depth= 4.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.689 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
1.252 68 Weighted Average
1.252 68 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment EX-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=1.252 ac
Runoff Volume=0.433 af

Runoff Depth=4.15"
Flow Length=353'

Tc=6.5 min
CN=68

5.90 cfs
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Hydrograph for Subcatchment EX-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.01
9.00 1.15 0.01 0.03
9.50 1.31 0.03 0.05

10.00 1.49 0.06 0.09
10.50 1.71 0.11 0.15
11.00 1.97 0.19 0.22
11.50 2.35 0.33 0.43
12.00 3.95 1.17 3.34
12.50 5.55 2.28 1.52
13.00 5.92 2.56 0.62
13.50 6.19 2.77 0.49
14.00 6.41 2.94 0.40
14.50 6.59 3.08 0.35
15.00 6.75 3.21 0.31
15.50 6.89 3.32 0.26
16.00 7.00 3.41 0.22
16.50 7.10 3.49 0.19
17.00 7.19 3.56 0.17
17.50 7.26 3.62 0.15
18.00 7.33 3.68 0.13
18.50 7.39 3.73 0.13
19.00 7.45 3.78 0.12
19.50 7.51 3.83 0.11
20.00 7.56 3.87 0.11
20.50 7.61 3.91 0.10
21.00 7.66 3.95 0.10
21.50 7.70 3.99 0.09
22.00 7.75 4.02 0.09
22.50 7.79 4.06 0.09
23.00 7.83 4.09 0.08
23.50 7.87 4.12 0.08
24.00 7.90 4.15 0.07
24.50 7.90 4.15 0.00
25.00 7.90 4.15 0.00
25.50 7.90 4.15 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 4.15 0.00
26.50 7.90 4.15 0.00
27.00 7.90 4.15 0.00
27.50 7.90 4.15 0.00
28.00 7.90 4.15 0.00
28.50 7.90 4.15 0.00
29.00 7.90 4.15 0.00
29.50 7.90 4.15 0.00
30.00 7.90 4.15 0.00
30.50 7.90 4.15 0.00
31.00 7.90 4.15 0.00
31.50 7.90 4.15 0.00
32.00 7.90 4.15 0.00
32.50 7.90 4.15 0.00
33.00 7.90 4.15 0.00
33.50 7.90 4.15 0.00
34.00 7.90 4.15 0.00
34.50 7.90 4.15 0.00
35.00 7.90 4.15 0.00
35.50 7.90 4.15 0.00
36.00 7.90 4.15 0.00
36.50 7.90 4.15 0.00
37.00 7.90 4.15 0.00
37.50 7.90 4.15 0.00
38.00 7.90 4.15 0.00
38.50 7.90 4.15 0.00
39.00 7.90 4.15 0.00
39.50 7.90 4.15 0.00
40.00 7.90 4.15 0.00
40.50 7.90 4.15 0.00
41.00 7.90 4.15 0.00
41.50 7.90 4.15 0.00
42.00 7.90 4.15 0.00
42.50 7.90 4.15 0.00
43.00 7.90 4.15 0.00
43.50 7.90 4.15 0.00
44.00 7.90 4.15 0.00
44.50 7.90 4.15 0.00
45.00 7.90 4.15 0.00
45.50 7.90 4.15 0.00
46.00 7.90 4.15 0.00
46.50 7.90 4.15 0.00
47.00 7.90 4.15 0.00
47.50 7.90 4.15 0.00
48.00 7.90 4.15 0.00
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Summary for Subcatchment EX-10: Detention Area

Runoff = 1.01 cfs @ 12.09 hrs,  Volume= 0.074 af,  Depth= 4.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.123 80 >75% Grass cover, Good, HSG D
0.060 61 >75% Grass cover, Good, HSG B
0.183 74 Weighted Average
0.183 74 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.183 ac
Runoff Volume=0.074 af

Runoff Depth=4.84"
Tc=6.0 min

CN=74

1.01 cfs
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Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.01 0.00
8.50 1.01 0.03 0.01
9.00 1.15 0.05 0.01
9.50 1.31 0.09 0.02

10.00 1.49 0.15 0.02
10.50 1.71 0.22 0.03
11.00 1.97 0.34 0.05
11.50 2.35 0.53 0.08
12.00 3.95 1.56 0.62
12.50 5.55 2.81 0.24
13.00 5.92 3.12 0.10
13.50 6.19 3.35 0.08
14.00 6.41 3.53 0.06
14.50 6.59 3.69 0.06
15.00 6.75 3.82 0.05
15.50 6.89 3.94 0.04
16.00 7.00 4.04 0.03
16.50 7.10 4.13 0.03
17.00 7.19 4.20 0.03
17.50 7.26 4.27 0.02
18.00 7.33 4.33 0.02
18.50 7.39 4.39 0.02
19.00 7.45 4.44 0.02
19.50 7.51 4.49 0.02
20.00 7.56 4.53 0.02
20.50 7.61 4.58 0.02
21.00 7.66 4.62 0.02
21.50 7.70 4.66 0.01
22.00 7.75 4.70 0.01
22.50 7.79 4.74 0.01
23.00 7.83 4.77 0.01
23.50 7.87 4.81 0.01
24.00 7.90 4.84 0.01
24.50 7.90 4.84 0.00
25.00 7.90 4.84 0.00
25.50 7.90 4.84 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 4.84 0.00
26.50 7.90 4.84 0.00
27.00 7.90 4.84 0.00
27.50 7.90 4.84 0.00
28.00 7.90 4.84 0.00
28.50 7.90 4.84 0.00
29.00 7.90 4.84 0.00
29.50 7.90 4.84 0.00
30.00 7.90 4.84 0.00
30.50 7.90 4.84 0.00
31.00 7.90 4.84 0.00
31.50 7.90 4.84 0.00
32.00 7.90 4.84 0.00
32.50 7.90 4.84 0.00
33.00 7.90 4.84 0.00
33.50 7.90 4.84 0.00
34.00 7.90 4.84 0.00
34.50 7.90 4.84 0.00
35.00 7.90 4.84 0.00
35.50 7.90 4.84 0.00
36.00 7.90 4.84 0.00
36.50 7.90 4.84 0.00
37.00 7.90 4.84 0.00
37.50 7.90 4.84 0.00
38.00 7.90 4.84 0.00
38.50 7.90 4.84 0.00
39.00 7.90 4.84 0.00
39.50 7.90 4.84 0.00
40.00 7.90 4.84 0.00
40.50 7.90 4.84 0.00
41.00 7.90 4.84 0.00
41.50 7.90 4.84 0.00
42.00 7.90 4.84 0.00
42.50 7.90 4.84 0.00
43.00 7.90 4.84 0.00
43.50 7.90 4.84 0.00
44.00 7.90 4.84 0.00
44.50 7.90 4.84 0.00
45.00 7.90 4.84 0.00
45.50 7.90 4.84 0.00
46.00 7.90 4.84 0.00
46.50 7.90 4.84 0.00
47.00 7.90 4.84 0.00
47.50 7.90 4.84 0.00
48.00 7.90 4.84 0.00
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Summary for Subcatchment EX-11: Forebay

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth= 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-11: Forebay

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.38
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0.34
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0.28
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0.24
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0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.055 ac
Runoff Volume=0.025 af

Runoff Depth=5.53"
Tc=6.0 min

CN=80

0.34 cfs
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Hydrograph for Subcatchment EX-11: Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.01 0.00
7.00 0.71 0.02 0.00
7.50 0.80 0.03 0.00
8.00 0.90 0.06 0.00
8.50 1.01 0.09 0.00
9.00 1.15 0.13 0.01
9.50 1.31 0.20 0.01

10.00 1.49 0.28 0.01
10.50 1.71 0.39 0.01
11.00 1.97 0.55 0.02
11.50 2.35 0.79 0.03
12.00 3.95 2.00 0.21
12.50 5.55 3.37 0.08
13.00 5.92 3.71 0.03
13.50 6.19 3.95 0.03
14.00 6.41 4.15 0.02
14.50 6.59 4.32 0.02
15.00 6.75 4.46 0.02
15.50 6.89 4.59 0.01
16.00 7.00 4.69 0.01
16.50 7.10 4.78 0.01
17.00 7.19 4.87 0.01
17.50 7.26 4.94 0.01
18.00 7.33 5.00 0.01
18.50 7.39 5.06 0.01
19.00 7.45 5.11 0.01
19.50 7.51 5.16 0.01
20.00 7.56 5.21 0.01
20.50 7.61 5.26 0.01
21.00 7.66 5.31 0.00
21.50 7.70 5.35 0.00
22.00 7.75 5.39 0.00
22.50 7.79 5.43 0.00
23.00 7.83 5.46 0.00
23.50 7.87 5.50 0.00
24.00 7.90 5.53 0.00
24.50 7.90 5.53 0.00
25.00 7.90 5.53 0.00
25.50 7.90 5.53 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 5.53 0.00
26.50 7.90 5.53 0.00
27.00 7.90 5.53 0.00
27.50 7.90 5.53 0.00
28.00 7.90 5.53 0.00
28.50 7.90 5.53 0.00
29.00 7.90 5.53 0.00
29.50 7.90 5.53 0.00
30.00 7.90 5.53 0.00
30.50 7.90 5.53 0.00
31.00 7.90 5.53 0.00
31.50 7.90 5.53 0.00
32.00 7.90 5.53 0.00
32.50 7.90 5.53 0.00
33.00 7.90 5.53 0.00
33.50 7.90 5.53 0.00
34.00 7.90 5.53 0.00
34.50 7.90 5.53 0.00
35.00 7.90 5.53 0.00
35.50 7.90 5.53 0.00
36.00 7.90 5.53 0.00
36.50 7.90 5.53 0.00
37.00 7.90 5.53 0.00
37.50 7.90 5.53 0.00
38.00 7.90 5.53 0.00
38.50 7.90 5.53 0.00
39.00 7.90 5.53 0.00
39.50 7.90 5.53 0.00
40.00 7.90 5.53 0.00
40.50 7.90 5.53 0.00
41.00 7.90 5.53 0.00
41.50 7.90 5.53 0.00
42.00 7.90 5.53 0.00
42.50 7.90 5.53 0.00
43.00 7.90 5.53 0.00
43.50 7.90 5.53 0.00
44.00 7.90 5.53 0.00
44.50 7.90 5.53 0.00
45.00 7.90 5.53 0.00
45.50 7.90 5.53 0.00
46.00 7.90 5.53 0.00
46.50 7.90 5.53 0.00
47.00 7.90 5.53 0.00
47.50 7.90 5.53 0.00
48.00 7.90 5.53 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.47 cfs @ 12.10 hrs,  Volume= 0.035 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.137 58 Woods/grass comb., Good, HSG B
0.137 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.52
0.5
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.137 ac
Runoff Volume=0.035 af

Runoff Depth=3.04"
Tc=6.0 min

CN=58

0.47 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.00 0.00
10.50 1.71 0.01 0.00
11.00 1.97 0.04 0.01
11.50 2.35 0.10 0.02
12.00 3.95 0.64 0.26
12.50 5.55 1.48 0.13
13.00 5.92 1.71 0.05
13.50 6.19 1.88 0.04
14.00 6.41 2.02 0.04
14.50 6.59 2.13 0.03
15.00 6.75 2.24 0.03
15.50 6.89 2.33 0.02
16.00 7.00 2.41 0.02
16.50 7.10 2.48 0.02
17.00 7.19 2.54 0.02
17.50 7.26 2.59 0.01
18.00 7.33 2.64 0.01
18.50 7.39 2.68 0.01
19.00 7.45 2.72 0.01
19.50 7.51 2.76 0.01
20.00 7.56 2.80 0.01
20.50 7.61 2.83 0.01
21.00 7.66 2.87 0.01
21.50 7.70 2.90 0.01
22.00 7.75 2.93 0.01
22.50 7.79 2.96 0.01
23.00 7.83 2.99 0.01
23.50 7.87 3.01 0.01
24.00 7.90 3.04 0.01
24.50 7.90 3.04 0.00
25.00 7.90 3.04 0.00
25.50 7.90 3.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 3.04 0.00
26.50 7.90 3.04 0.00
27.00 7.90 3.04 0.00
27.50 7.90 3.04 0.00
28.00 7.90 3.04 0.00
28.50 7.90 3.04 0.00
29.00 7.90 3.04 0.00
29.50 7.90 3.04 0.00
30.00 7.90 3.04 0.00
30.50 7.90 3.04 0.00
31.00 7.90 3.04 0.00
31.50 7.90 3.04 0.00
32.00 7.90 3.04 0.00
32.50 7.90 3.04 0.00
33.00 7.90 3.04 0.00
33.50 7.90 3.04 0.00
34.00 7.90 3.04 0.00
34.50 7.90 3.04 0.00
35.00 7.90 3.04 0.00
35.50 7.90 3.04 0.00
36.00 7.90 3.04 0.00
36.50 7.90 3.04 0.00
37.00 7.90 3.04 0.00
37.50 7.90 3.04 0.00
38.00 7.90 3.04 0.00
38.50 7.90 3.04 0.00
39.00 7.90 3.04 0.00
39.50 7.90 3.04 0.00
40.00 7.90 3.04 0.00
40.50 7.90 3.04 0.00
41.00 7.90 3.04 0.00
41.50 7.90 3.04 0.00
42.00 7.90 3.04 0.00
42.50 7.90 3.04 0.00
43.00 7.90 3.04 0.00
43.50 7.90 3.04 0.00
44.00 7.90 3.04 0.00
44.50 7.90 3.04 0.00
45.00 7.90 3.04 0.00
45.50 7.90 3.04 0.00
46.00 7.90 3.04 0.00
46.50 7.90 3.04 0.00
47.00 7.90 3.04 0.00
47.50 7.90 3.04 0.00
48.00 7.90 3.04 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 1.63 cfs @ 12.16 hrs,  Volume= 0.139 af,  Depth= 4.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.104 98 Paved parking, HSG B
0.257 61 >75% Grass cover, Good, HSG B
0.361 72 Weighted Average
0.257 61 71.19% Pervious Area
0.104 98 28.81% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.361 ac
Runoff Volume=0.139 af

Runoff Depth=4.61"
Flow Length=205'

Tc=11.1 min
CN=72

1.63 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.01 0.01
9.00 1.15 0.03 0.02
9.50 1.31 0.06 0.02

10.00 1.49 0.11 0.04
10.50 1.71 0.18 0.05
11.00 1.97 0.28 0.08
11.50 2.35 0.45 0.14
12.00 3.95 1.43 0.77
12.50 5.55 2.63 0.62
13.00 5.92 2.93 0.21
13.50 6.19 3.15 0.15
14.00 6.41 3.33 0.13
14.50 6.59 3.48 0.11
15.00 6.75 3.62 0.10
15.50 6.89 3.73 0.08
16.00 7.00 3.83 0.07
16.50 7.10 3.91 0.06
17.00 7.19 3.99 0.05
17.50 7.26 4.05 0.05
18.00 7.33 4.11 0.04
18.50 7.39 4.17 0.04
19.00 7.45 4.22 0.04
19.50 7.51 4.27 0.03
20.00 7.56 4.31 0.03
20.50 7.61 4.35 0.03
21.00 7.66 4.40 0.03
21.50 7.70 4.44 0.03
22.00 7.75 4.47 0.03
22.50 7.79 4.51 0.03
23.00 7.83 4.54 0.02
23.50 7.87 4.58 0.02
24.00 7.90 4.61 0.02
24.50 7.90 4.61 0.00
25.00 7.90 4.61 0.00
25.50 7.90 4.61 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 4.61 0.00
26.50 7.90 4.61 0.00
27.00 7.90 4.61 0.00
27.50 7.90 4.61 0.00
28.00 7.90 4.61 0.00
28.50 7.90 4.61 0.00
29.00 7.90 4.61 0.00
29.50 7.90 4.61 0.00
30.00 7.90 4.61 0.00
30.50 7.90 4.61 0.00
31.00 7.90 4.61 0.00
31.50 7.90 4.61 0.00
32.00 7.90 4.61 0.00
32.50 7.90 4.61 0.00
33.00 7.90 4.61 0.00
33.50 7.90 4.61 0.00
34.00 7.90 4.61 0.00
34.50 7.90 4.61 0.00
35.00 7.90 4.61 0.00
35.50 7.90 4.61 0.00
36.00 7.90 4.61 0.00
36.50 7.90 4.61 0.00
37.00 7.90 4.61 0.00
37.50 7.90 4.61 0.00
38.00 7.90 4.61 0.00
38.50 7.90 4.61 0.00
39.00 7.90 4.61 0.00
39.50 7.90 4.61 0.00
40.00 7.90 4.61 0.00
40.50 7.90 4.61 0.00
41.00 7.90 4.61 0.00
41.50 7.90 4.61 0.00
42.00 7.90 4.61 0.00
42.50 7.90 4.61 0.00
43.00 7.90 4.61 0.00
43.50 7.90 4.61 0.00
44.00 7.90 4.61 0.00
44.50 7.90 4.61 0.00
45.00 7.90 4.61 0.00
45.50 7.90 4.61 0.00
46.00 7.90 4.61 0.00
46.50 7.90 4.61 0.00
47.00 7.90 4.61 0.00
47.50 7.90 4.61 0.00
48.00 7.90 4.61 0.00
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Summary for Subcatchment EX-2: Woods & Grass

Runoff = 2.12 cfs @ 12.33 hrs,  Volume= 0.242 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment EX-2: Woods & Grass

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.955 ac
Runoff Volume=0.242 af

Runoff Depth=3.04"
Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

2.12 cfs
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Hydrograph for Subcatchment EX-2: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.00 0.00
10.50 1.71 0.01 0.01
11.00 1.97 0.04 0.04
11.50 2.35 0.10 0.11
12.00 3.95 0.64 0.60
12.50 5.55 1.48 1.72
13.00 5.92 1.71 0.55
13.50 6.19 1.88 0.34
14.00 6.41 2.02 0.28
14.50 6.59 2.13 0.24
15.00 6.75 2.24 0.21
15.50 6.89 2.33 0.18
16.00 7.00 2.41 0.15
16.50 7.10 2.48 0.13
17.00 7.19 2.54 0.12
17.50 7.26 2.59 0.11
18.00 7.33 2.64 0.09
18.50 7.39 2.68 0.08
19.00 7.45 2.72 0.08
19.50 7.51 2.76 0.08
20.00 7.56 2.80 0.07
20.50 7.61 2.83 0.07
21.00 7.66 2.87 0.07
21.50 7.70 2.90 0.06
22.00 7.75 2.93 0.06
22.50 7.79 2.96 0.06
23.00 7.83 2.99 0.05
23.50 7.87 3.01 0.05
24.00 7.90 3.04 0.05
24.50 7.90 3.04 0.01
25.00 7.90 3.04 0.00
25.50 7.90 3.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 3.04 0.00
26.50 7.90 3.04 0.00
27.00 7.90 3.04 0.00
27.50 7.90 3.04 0.00
28.00 7.90 3.04 0.00
28.50 7.90 3.04 0.00
29.00 7.90 3.04 0.00
29.50 7.90 3.04 0.00
30.00 7.90 3.04 0.00
30.50 7.90 3.04 0.00
31.00 7.90 3.04 0.00
31.50 7.90 3.04 0.00
32.00 7.90 3.04 0.00
32.50 7.90 3.04 0.00
33.00 7.90 3.04 0.00
33.50 7.90 3.04 0.00
34.00 7.90 3.04 0.00
34.50 7.90 3.04 0.00
35.00 7.90 3.04 0.00
35.50 7.90 3.04 0.00
36.00 7.90 3.04 0.00
36.50 7.90 3.04 0.00
37.00 7.90 3.04 0.00
37.50 7.90 3.04 0.00
38.00 7.90 3.04 0.00
38.50 7.90 3.04 0.00
39.00 7.90 3.04 0.00
39.50 7.90 3.04 0.00
40.00 7.90 3.04 0.00
40.50 7.90 3.04 0.00
41.00 7.90 3.04 0.00
41.50 7.90 3.04 0.00
42.00 7.90 3.04 0.00
42.50 7.90 3.04 0.00
43.00 7.90 3.04 0.00
43.50 7.90 3.04 0.00
44.00 7.90 3.04 0.00
44.50 7.90 3.04 0.00
45.00 7.90 3.04 0.00
45.50 7.90 3.04 0.00
46.00 7.90 3.04 0.00
46.50 7.90 3.04 0.00
47.00 7.90 3.04 0.00
47.50 7.90 3.04 0.00
48.00 7.90 3.04 0.00
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Summary for Subcatchment EX-3: Parking Lot

Runoff = 8.09 cfs @ 12.09 hrs,  Volume= 0.682 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
1.068 98 Paved parking, HSG B
1.068 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-3: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=1.068 ac
Runoff Volume=0.682 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

8.09 cfs
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Hydrograph for Subcatchment EX-3: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.02
1.50 0.12 0.02 0.04
2.00 0.16 0.04 0.05
2.50 0.20 0.07 0.06
3.00 0.24 0.10 0.07
3.50 0.29 0.14 0.08
4.00 0.34 0.18 0.09
4.50 0.39 0.22 0.10
5.00 0.45 0.27 0.11
5.50 0.51 0.32 0.12
6.00 0.57 0.38 0.12
6.50 0.64 0.44 0.14
7.00 0.71 0.52 0.16
7.50 0.80 0.60 0.19
8.00 0.90 0.69 0.21
8.50 1.01 0.81 0.25
9.00 1.15 0.94 0.30
9.50 1.31 1.09 0.35

10.00 1.49 1.27 0.40
10.50 1.71 1.49 0.49
11.00 1.97 1.75 0.60
11.50 2.35 2.13 0.93
12.00 3.95 3.72 5.27
12.50 5.55 5.31 1.70
13.00 5.92 5.69 0.69
13.50 6.19 5.95 0.54
14.00 6.41 6.17 0.44
14.50 6.59 6.35 0.38
15.00 6.75 6.51 0.33
15.50 6.89 6.65 0.28
16.00 7.00 6.76 0.23
16.50 7.10 6.86 0.20
17.00 7.19 6.95 0.18
17.50 7.26 7.02 0.16
18.00 7.33 7.09 0.14
18.50 7.39 7.15 0.13
19.00 7.45 7.21 0.12
19.50 7.51 7.27 0.12
20.00 7.56 7.32 0.11
20.50 7.61 7.37 0.11
21.00 7.66 7.42 0.10
21.50 7.70 7.46 0.10
22.00 7.75 7.51 0.09
22.50 7.79 7.55 0.09
23.00 7.83 7.59 0.08
23.50 7.87 7.63 0.08
24.00 7.90 7.66 0.07
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00



Type III 24-hr  100-Year Rainfall=7.90"MAA230138.00 Existing
  Printed  7/27/2023Prepared by Bohler Engineering

Page 135HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-4: Grass Island

Runoff = 0.20 cfs @ 12.10 hrs,  Volume= 0.015 af,  Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.053 61 >75% Grass cover, Good, HSG B
0.053 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.053 ac
Runoff Volume=0.015 af

Runoff Depth=3.37"
Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.20 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.01 0.00
10.50 1.71 0.03 0.00
11.00 1.97 0.07 0.01
11.50 2.35 0.15 0.01
12.00 3.95 0.79 0.11
12.50 5.55 1.71 0.05
13.00 5.92 1.96 0.02
13.50 6.19 2.13 0.02
14.00 6.41 2.28 0.01
14.50 6.59 2.41 0.01
15.00 6.75 2.52 0.01
15.50 6.89 2.62 0.01
16.00 7.00 2.70 0.01
16.50 7.10 2.77 0.01
17.00 7.19 2.84 0.01
17.50 7.26 2.89 0.01
18.00 7.33 2.94 0.01
18.50 7.39 2.99 0.00
19.00 7.45 3.03 0.00
19.50 7.51 3.07 0.00
20.00 7.56 3.11 0.00
20.50 7.61 3.15 0.00
21.00 7.66 3.19 0.00
21.50 7.70 3.22 0.00
22.00 7.75 3.25 0.00
22.50 7.79 3.28 0.00
23.00 7.83 3.31 0.00
23.50 7.87 3.34 0.00
24.00 7.90 3.37 0.00
24.50 7.90 3.37 0.00
25.00 7.90 3.37 0.00
25.50 7.90 3.37 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 3.37 0.00
26.50 7.90 3.37 0.00
27.00 7.90 3.37 0.00
27.50 7.90 3.37 0.00
28.00 7.90 3.37 0.00
28.50 7.90 3.37 0.00
29.00 7.90 3.37 0.00
29.50 7.90 3.37 0.00
30.00 7.90 3.37 0.00
30.50 7.90 3.37 0.00
31.00 7.90 3.37 0.00
31.50 7.90 3.37 0.00
32.00 7.90 3.37 0.00
32.50 7.90 3.37 0.00
33.00 7.90 3.37 0.00
33.50 7.90 3.37 0.00
34.00 7.90 3.37 0.00
34.50 7.90 3.37 0.00
35.00 7.90 3.37 0.00
35.50 7.90 3.37 0.00
36.00 7.90 3.37 0.00
36.50 7.90 3.37 0.00
37.00 7.90 3.37 0.00
37.50 7.90 3.37 0.00
38.00 7.90 3.37 0.00
38.50 7.90 3.37 0.00
39.00 7.90 3.37 0.00
39.50 7.90 3.37 0.00
40.00 7.90 3.37 0.00
40.50 7.90 3.37 0.00
41.00 7.90 3.37 0.00
41.50 7.90 3.37 0.00
42.00 7.90 3.37 0.00
42.50 7.90 3.37 0.00
43.00 7.90 3.37 0.00
43.50 7.90 3.37 0.00
44.00 7.90 3.37 0.00
44.50 7.90 3.37 0.00
45.00 7.90 3.37 0.00
45.50 7.90 3.37 0.00
46.00 7.90 3.37 0.00
46.50 7.90 3.37 0.00
47.00 7.90 3.37 0.00
47.50 7.90 3.37 0.00
48.00 7.90 3.37 0.00
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Summary for Subcatchment EX-5: Parking Lot

Runoff = 3.04 cfs @ 12.09 hrs,  Volume= 0.256 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.401 98 Paved parking, HSG B
0.401 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.401 ac
Runoff Volume=0.256 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

3.04 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.01
1.50 0.12 0.02 0.01
2.00 0.16 0.04 0.02
2.50 0.20 0.07 0.02
3.00 0.24 0.10 0.03
3.50 0.29 0.14 0.03
4.00 0.34 0.18 0.03
4.50 0.39 0.22 0.04
5.00 0.45 0.27 0.04
5.50 0.51 0.32 0.04
6.00 0.57 0.38 0.05
6.50 0.64 0.44 0.05
7.00 0.71 0.52 0.06
7.50 0.80 0.60 0.07
8.00 0.90 0.69 0.08
8.50 1.01 0.81 0.09
9.00 1.15 0.94 0.11
9.50 1.31 1.09 0.13

10.00 1.49 1.27 0.15
10.50 1.71 1.49 0.19
11.00 1.97 1.75 0.22
11.50 2.35 2.13 0.35
12.00 3.95 3.72 1.98
12.50 5.55 5.31 0.64
13.00 5.92 5.69 0.26
13.50 6.19 5.95 0.20
14.00 6.41 6.17 0.16
14.50 6.59 6.35 0.14
15.00 6.75 6.51 0.12
15.50 6.89 6.65 0.10
16.00 7.00 6.76 0.09
16.50 7.10 6.86 0.08
17.00 7.19 6.95 0.07
17.50 7.26 7.02 0.06
18.00 7.33 7.09 0.05
18.50 7.39 7.15 0.05
19.00 7.45 7.21 0.05
19.50 7.51 7.27 0.04
20.00 7.56 7.32 0.04
20.50 7.61 7.37 0.04
21.00 7.66 7.42 0.04
21.50 7.70 7.46 0.04
22.00 7.75 7.51 0.03
22.50 7.79 7.55 0.03
23.00 7.83 7.59 0.03
23.50 7.87 7.63 0.03
24.00 7.90 7.66 0.03
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Subcatchment EX-6: Grass Islands

Runoff = 0.43 cfs @ 12.10 hrs,  Volume= 0.032 af,  Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.113 61 >75% Grass cover, Good, HSG B
0.113 61 100.00% Pervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-6: Grass Islands

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.48
0.46
0.44
0.42
0.4

0.38
0.36
0.34
0.32
0.3

0.28
0.26
0.24
0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.113 ac
Runoff Volume=0.032 af

Runoff Depth=3.37"
Tc=6.0 min

CN=61

0.43 cfs
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Hydrograph for Subcatchment EX-6: Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.01 0.00
10.50 1.71 0.03 0.01
11.00 1.97 0.07 0.01
11.50 2.35 0.15 0.02
12.00 3.95 0.79 0.24
12.50 5.55 1.71 0.11
13.00 5.92 1.96 0.05
13.50 6.19 2.13 0.04
14.00 6.41 2.28 0.03
14.50 6.59 2.41 0.03
15.00 6.75 2.52 0.02
15.50 6.89 2.62 0.02
16.00 7.00 2.70 0.02
16.50 7.10 2.77 0.02
17.00 7.19 2.84 0.01
17.50 7.26 2.89 0.01
18.00 7.33 2.94 0.01
18.50 7.39 2.99 0.01
19.00 7.45 3.03 0.01
19.50 7.51 3.07 0.01
20.00 7.56 3.11 0.01
20.50 7.61 3.15 0.01
21.00 7.66 3.19 0.01
21.50 7.70 3.22 0.01
22.00 7.75 3.25 0.01
22.50 7.79 3.28 0.01
23.00 7.83 3.31 0.01
23.50 7.87 3.34 0.01
24.00 7.90 3.37 0.01
24.50 7.90 3.37 0.00
25.00 7.90 3.37 0.00
25.50 7.90 3.37 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 3.37 0.00
26.50 7.90 3.37 0.00
27.00 7.90 3.37 0.00
27.50 7.90 3.37 0.00
28.00 7.90 3.37 0.00
28.50 7.90 3.37 0.00
29.00 7.90 3.37 0.00
29.50 7.90 3.37 0.00
30.00 7.90 3.37 0.00
30.50 7.90 3.37 0.00
31.00 7.90 3.37 0.00
31.50 7.90 3.37 0.00
32.00 7.90 3.37 0.00
32.50 7.90 3.37 0.00
33.00 7.90 3.37 0.00
33.50 7.90 3.37 0.00
34.00 7.90 3.37 0.00
34.50 7.90 3.37 0.00
35.00 7.90 3.37 0.00
35.50 7.90 3.37 0.00
36.00 7.90 3.37 0.00
36.50 7.90 3.37 0.00
37.00 7.90 3.37 0.00
37.50 7.90 3.37 0.00
38.00 7.90 3.37 0.00
38.50 7.90 3.37 0.00
39.00 7.90 3.37 0.00
39.50 7.90 3.37 0.00
40.00 7.90 3.37 0.00
40.50 7.90 3.37 0.00
41.00 7.90 3.37 0.00
41.50 7.90 3.37 0.00
42.00 7.90 3.37 0.00
42.50 7.90 3.37 0.00
43.00 7.90 3.37 0.00
43.50 7.90 3.37 0.00
44.00 7.90 3.37 0.00
44.50 7.90 3.37 0.00
45.00 7.90 3.37 0.00
45.50 7.90 3.37 0.00
46.00 7.90 3.37 0.00
46.50 7.90 3.37 0.00
47.00 7.90 3.37 0.00
47.50 7.90 3.37 0.00
48.00 7.90 3.37 0.00
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Summary for Subcatchment EX-7: Convenience Store

Runoff = 1.01 cfs @ 12.09 hrs,  Volume= 0.085 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.133 98 Unconnected roofs, HSG B
0.133 98 100.00% Impervious Area
0.133 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.133 ac
Runoff Volume=0.085 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

1.01 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.00
1.50 0.12 0.02 0.00
2.00 0.16 0.04 0.01
2.50 0.20 0.07 0.01
3.00 0.24 0.10 0.01
3.50 0.29 0.14 0.01
4.00 0.34 0.18 0.01
4.50 0.39 0.22 0.01
5.00 0.45 0.27 0.01
5.50 0.51 0.32 0.01
6.00 0.57 0.38 0.02
6.50 0.64 0.44 0.02
7.00 0.71 0.52 0.02
7.50 0.80 0.60 0.02
8.00 0.90 0.69 0.03
8.50 1.01 0.81 0.03
9.00 1.15 0.94 0.04
9.50 1.31 1.09 0.04

10.00 1.49 1.27 0.05
10.50 1.71 1.49 0.06
11.00 1.97 1.75 0.07
11.50 2.35 2.13 0.12
12.00 3.95 3.72 0.66
12.50 5.55 5.31 0.21
13.00 5.92 5.69 0.09
13.50 6.19 5.95 0.07
14.00 6.41 6.17 0.05
14.50 6.59 6.35 0.05
15.00 6.75 6.51 0.04
15.50 6.89 6.65 0.03
16.00 7.00 6.76 0.03
16.50 7.10 6.86 0.03
17.00 7.19 6.95 0.02
17.50 7.26 7.02 0.02
18.00 7.33 7.09 0.02
18.50 7.39 7.15 0.02
19.00 7.45 7.21 0.02
19.50 7.51 7.27 0.01
20.00 7.56 7.32 0.01
20.50 7.61 7.37 0.01
21.00 7.66 7.42 0.01
21.50 7.70 7.46 0.01
22.00 7.75 7.51 0.01
22.50 7.79 7.55 0.01
23.00 7.83 7.59 0.01
23.50 7.87 7.63 0.01
24.00 7.90 7.66 0.01
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 1.06 cfs @ 12.09 hrs,  Volume= 0.089 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.140 98 Unconnected roofs, HSG B
0.140 98 100.00% Impervious Area
0.140 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
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)

1

0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.140 ac
Runoff Volume=0.089 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

1.06 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.00
1.50 0.12 0.02 0.00
2.00 0.16 0.04 0.01
2.50 0.20 0.07 0.01
3.00 0.24 0.10 0.01
3.50 0.29 0.14 0.01
4.00 0.34 0.18 0.01
4.50 0.39 0.22 0.01
5.00 0.45 0.27 0.01
5.50 0.51 0.32 0.02
6.00 0.57 0.38 0.02
6.50 0.64 0.44 0.02
7.00 0.71 0.52 0.02
7.50 0.80 0.60 0.02
8.00 0.90 0.69 0.03
8.50 1.01 0.81 0.03
9.00 1.15 0.94 0.04
9.50 1.31 1.09 0.05

10.00 1.49 1.27 0.05
10.50 1.71 1.49 0.06
11.00 1.97 1.75 0.08
11.50 2.35 2.13 0.12
12.00 3.95 3.72 0.69
12.50 5.55 5.31 0.22
13.00 5.92 5.69 0.09
13.50 6.19 5.95 0.07
14.00 6.41 6.17 0.06
14.50 6.59 6.35 0.05
15.00 6.75 6.51 0.04
15.50 6.89 6.65 0.04
16.00 7.00 6.76 0.03
16.50 7.10 6.86 0.03
17.00 7.19 6.95 0.02
17.50 7.26 7.02 0.02
18.00 7.33 7.09 0.02
18.50 7.39 7.15 0.02
19.00 7.45 7.21 0.02
19.50 7.51 7.27 0.02
20.00 7.56 7.32 0.01
20.50 7.61 7.37 0.01
21.00 7.66 7.42 0.01
21.50 7.70 7.46 0.01
22.00 7.75 7.51 0.01
22.50 7.79 7.55 0.01
23.00 7.83 7.59 0.01
23.50 7.87 7.63 0.01
24.00 7.90 7.66 0.01
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.17 cfs @ 12.09 hrs,  Volume= 0.015 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.023 98 Unconnected roofs, HSG B
0.023 98 100.00% Impervious Area
0.023 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.023 ac
Runoff Volume=0.015 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

0.17 cfs
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Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.00
1.50 0.12 0.02 0.00
2.00 0.16 0.04 0.00
2.50 0.20 0.07 0.00
3.00 0.24 0.10 0.00
3.50 0.29 0.14 0.00
4.00 0.34 0.18 0.00
4.50 0.39 0.22 0.00
5.00 0.45 0.27 0.00
5.50 0.51 0.32 0.00
6.00 0.57 0.38 0.00
6.50 0.64 0.44 0.00
7.00 0.71 0.52 0.00
7.50 0.80 0.60 0.00
8.00 0.90 0.69 0.00
8.50 1.01 0.81 0.01
9.00 1.15 0.94 0.01
9.50 1.31 1.09 0.01

10.00 1.49 1.27 0.01
10.50 1.71 1.49 0.01
11.00 1.97 1.75 0.01
11.50 2.35 2.13 0.02
12.00 3.95 3.72 0.11
12.50 5.55 5.31 0.04
13.00 5.92 5.69 0.01
13.50 6.19 5.95 0.01
14.00 6.41 6.17 0.01
14.50 6.59 6.35 0.01
15.00 6.75 6.51 0.01
15.50 6.89 6.65 0.01
16.00 7.00 6.76 0.00
16.50 7.10 6.86 0.00
17.00 7.19 6.95 0.00
17.50 7.26 7.02 0.00
18.00 7.33 7.09 0.00
18.50 7.39 7.15 0.00
19.00 7.45 7.21 0.00
19.50 7.51 7.27 0.00
20.00 7.56 7.32 0.00
20.50 7.61 7.37 0.00
21.00 7.66 7.42 0.00
21.50 7.70 7.46 0.00
22.00 7.75 7.51 0.00
22.50 7.79 7.55 0.00
23.00 7.83 7.59 0.00
23.50 7.87 7.63 0.00
24.00 7.90 7.66 0.00
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.191 ac, 48.74% Impervious,  Inflow Depth = 5.37"    for  100-Year event
Inflow = 9.83 cfs @ 12.09 hrs,  Volume= 0.981 af
Outflow = 6.61 cfs @ 12.16 hrs,  Volume= 0.954 af,  Atten= 33%,  Lag= 4.2 min
Primary = 6.61 cfs @ 12.16 hrs,  Volume= 0.954 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 539.59' @ 12.33 hrs   Surf.Area= 2,779 sf   Storage= 6,921 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 54.2 min ( 831.4 - 777.2 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 16,015 cf Ex Forebay (Irregular) Listed below (Recalc)

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

535.00 395 81.9 0 0 395
536.00 884 120.8 623 623 1,031
538.00 1,833 167.6 2,660 3,283 2,143
540.00 3,056 214.3 4,837 8,120 3,612
542.00 4,912 284.8 7,895 16,015 6,457

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=6.10 cfs @ 12.16 hrs  HW=539.52'  TW=538.55'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  (Inlet Controls 2.72 cfs @ 3.46 fps)
2=12.0" x 72' Culvert  (Inlet Controls 2.94 cfs @ 3.74 fps)
3=Culvert  (Outlet Controls 0.45 cfs @ 2.28 fps)
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Pond 1P: Forebay
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.02 0 535.00 0.02
2.00 0.05 0 535.00 0.05
3.00 0.07 0 535.00 0.07
4.00 0.09 0 535.00 0.09
5.00 0.11 0 535.00 0.11
6.00 0.12 0 535.00 0.12
7.00 0.17 16 535.04 0.14
8.00 0.21 147 535.32 0.17
9.00 0.31 388 535.71 0.22

10.00 0.41 803 536.19 0.27
11.00 0.67 1,598 536.91 0.36
12.00 6.32 4,796 538.74 3.33
13.00 1.33 5,121 538.88 1.87
14.00 0.77 3,746 538.24 1.01
15.00 0.58 3,223 537.97 0.66
16.00 0.41 2,976 537.83 0.47
17.00 0.32 2,808 537.73 0.36
18.00 0.25 2,681 537.65 0.29
19.00 0.22 2,578 537.59 0.24
20.00 0.20 2,502 537.54 0.22
21.00 0.18 2,427 537.49 0.20
22.00 0.16 2,351 537.45 0.19
23.00 0.15 2,279 537.40 0.17
24.00 0.13 2,212 537.35 0.15
25.00 0.00 1,972 537.19 0.04
26.00 0.00 1,878 537.12 0.02
27.00 0.00 1,820 537.08 0.01
28.00 0.00 1,777 537.05 0.01
29.00 0.00 1,742 537.02 0.01
30.00 0.00 1,710 537.00 0.01
31.00 0.00 1,678 536.97 0.01
32.00 0.00 1,647 536.95 0.01
33.00 0.00 1,616 536.92 0.01
34.00 0.00 1,585 536.90 0.01
35.00 0.00 1,555 536.87 0.01
36.00 0.00 1,525 536.85 0.01
37.00 0.00 1,495 536.83 0.01
38.00 0.00 1,465 536.80 0.01
39.00 0.00 1,436 536.78 0.01
40.00 0.00 1,407 536.75 0.01
41.00 0.00 1,378 536.73 0.01
42.00 0.00 1,350 536.71 0.01
43.00 0.00 1,322 536.68 0.01
44.00 0.00 1,294 536.66 0.01
45.00 0.00 1,266 536.63 0.01
46.00 0.00 1,239 536.61 0.01
47.00 0.00 1,212 536.59 0.01
48.00 0.00 1,186 536.56 0.01
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Summary for Pond 2P: Detention Area

Inflow Area = 3.261 ac, 54.12% Impervious,  Inflow Depth > 5.60"    for  100-Year event
Inflow = 13.03 cfs @ 12.11 hrs,  Volume= 1.522 af
Outflow = 7.40 cfs @ 12.40 hrs,  Volume= 1.288 af,  Atten= 43%,  Lag= 17.1 min
Primary = 7.40 cfs @ 12.40 hrs,  Volume= 1.288 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 538.99' @ 12.40 hrs   Surf.Area= 6,360 sf   Storage= 24,201 cf

Plug-Flow detention time= 252.7 min calculated for 1.287 af (85% of inflow)
Center-of-Mass det. time= 171.3 min ( 976.2 - 804.9 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=7.39 cfs @ 12.40 hrs  HW=538.99'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 7.33 cfs of 16.45 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 3.37 cfs @ 1.67 fps)
3=8.0" Orifice/Grate  (Orifice Controls 2.16 cfs @ 6.19 fps)
4=8" Orifice/Grate  (Orifice Controls 1.80 cfs @ 5.17 fps)

5=1" Orifice/Grate  (Orifice Controls 0.06 cfs @ 10.71 fps)
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Pond 2P: Detention Area
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.03 26 534.01 0.00
2.00 0.08 237 534.09 0.01
3.00 0.12 565 534.21 0.01
4.00 0.15 1,001 534.37 0.02
5.00 0.18 1,533 534.54 0.02
6.00 0.21 2,151 534.74 0.02
7.00 0.25 2,906 534.96 0.03
8.00 0.31 3,804 535.20 0.03
9.00 0.43 5,001 535.49 0.03

10.00 0.56 6,648 535.86 0.04
11.00 0.81 8,933 536.32 0.04
12.00 7.75 16,217 537.67 1.12
13.00 2.50 22,090 538.65 3.51
14.00 1.41 18,340 538.03 2.20
15.00 0.96 16,541 537.72 1.27
16.00 0.69 15,667 537.57 0.89
17.00 0.53 15,078 537.47 0.66
18.00 0.42 14,681 537.40 0.51
19.00 0.36 14,400 537.35 0.42
20.00 0.32 14,232 537.32 0.36
21.00 0.30 14,115 537.30 0.32
22.00 0.27 14,021 537.28 0.30
23.00 0.24 13,929 537.26 0.27
24.00 0.22 13,835 537.25 0.24
25.00 0.04 13,459 537.18 0.15
26.00 0.02 13,124 537.12 0.09
27.00 0.01 12,900 537.08 0.07
28.00 0.01 12,732 537.04 0.05
29.00 0.01 12,591 537.02 0.05
30.00 0.01 12,459 536.99 0.05
31.00 0.01 12,328 536.97 0.04
32.00 0.01 12,198 536.95 0.04
33.00 0.01 12,068 536.92 0.04
34.00 0.01 11,939 536.90 0.04
35.00 0.01 11,810 536.87 0.04
36.00 0.01 11,682 536.85 0.04
37.00 0.01 11,553 536.83 0.04
38.00 0.01 11,425 536.80 0.04
39.00 0.01 11,298 536.78 0.04
40.00 0.01 11,171 536.75 0.04
41.00 0.01 11,044 536.73 0.04
42.00 0.01 10,918 536.71 0.04
43.00 0.01 10,792 536.68 0.04
44.00 0.01 10,667 536.66 0.04
45.00 0.01 10,542 536.63 0.04
46.00 0.01 10,417 536.61 0.04
47.00 0.01 10,293 536.59 0.04
48.00 0.01 10,169 536.56 0.04
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 3.622 ac, 51.60% Impervious,  Inflow Depth > 4.73"    for  100-Year event
Inflow = 8.29 cfs @ 12.37 hrs,  Volume= 1.427 af
Primary = 8.29 cfs @ 12.37 hrs,  Volume= 1.427 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.01 0.00 0.01
2.50 0.01 0.00 0.01
3.00 0.01 0.00 0.01
3.50 0.01 0.00 0.01
4.00 0.02 0.00 0.02
4.50 0.02 0.00 0.02
5.00 0.02 0.00 0.02
5.50 0.02 0.00 0.02
6.00 0.02 0.00 0.02
6.50 0.02 0.00 0.02
7.00 0.03 0.00 0.03
7.50 0.03 0.00 0.03
8.00 0.03 0.00 0.03
8.50 0.04 0.00 0.04
9.00 0.05 0.00 0.05
9.50 0.06 0.00 0.06

10.00 0.07 0.00 0.07
10.50 0.09 0.00 0.09
11.00 0.12 0.00 0.12
11.50 0.18 0.00 0.18
12.00 1.89 0.00 1.89
12.50 7.54 0.00 7.54
13.00 3.71 0.00 3.71
13.50 3.05 0.00 3.05
14.00 2.33 0.00 2.33
14.50 1.72 0.00 1.72
15.00 1.36 0.00 1.36
15.50 1.14 0.00 1.14
16.00 0.96 0.00 0.96
16.50 0.81 0.00 0.81
17.00 0.71 0.00 0.71
17.50 0.63 0.00 0.63
18.00 0.56 0.00 0.56
18.50 0.50 0.00 0.50
19.00 0.45 0.00 0.45
19.50 0.42 0.00 0.42
20.00 0.39 0.00 0.39
20.50 0.37 0.00 0.37
21.00 0.36 0.00 0.36
21.50 0.34 0.00 0.34
22.00 0.32 0.00 0.32
22.50 0.31 0.00 0.31
23.00 0.29 0.00 0.29
23.50 0.28 0.00 0.28
24.00 0.27 0.00 0.27
24.50 0.20 0.00 0.20
25.00 0.15 0.00 0.15
25.50 0.12 0.00 0.12

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.09 0.00 0.09
26.50 0.08 0.00 0.08
27.00 0.07 0.00 0.07
27.50 0.06 0.00 0.06
28.00 0.05 0.00 0.05
28.50 0.05 0.00 0.05
29.00 0.05 0.00 0.05
29.50 0.05 0.00 0.05
30.00 0.05 0.00 0.05
30.50 0.05 0.00 0.05
31.00 0.04 0.00 0.04
31.50 0.04 0.00 0.04
32.00 0.04 0.00 0.04
32.50 0.04 0.00 0.04
33.00 0.04 0.00 0.04
33.50 0.04 0.00 0.04
34.00 0.04 0.00 0.04
34.50 0.04 0.00 0.04
35.00 0.04 0.00 0.04
35.50 0.04 0.00 0.04
36.00 0.04 0.00 0.04
36.50 0.04 0.00 0.04
37.00 0.04 0.00 0.04
37.50 0.04 0.00 0.04
38.00 0.04 0.00 0.04
38.50 0.04 0.00 0.04
39.00 0.04 0.00 0.04
39.50 0.04 0.00 0.04
40.00 0.04 0.00 0.04
40.50 0.04 0.00 0.04
41.00 0.04 0.00 0.04
41.50 0.04 0.00 0.04
42.00 0.04 0.00 0.04
42.50 0.04 0.00 0.04
43.00 0.04 0.00 0.04
43.50 0.04 0.00 0.04
44.00 0.04 0.00 0.04
44.50 0.04 0.00 0.04
45.00 0.04 0.00 0.04
45.50 0.04 0.00 0.04
46.00 0.04 0.00 0.04
46.50 0.04 0.00 0.04
47.00 0.04 0.00 0.04
47.50 0.04 0.00 0.04
48.00 0.04 0.00 0.04
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Summary for Link DP2: NE Wetlands

Inflow Area = 1.252 ac, 0.00% Impervious,  Inflow Depth = 4.15"    for  100-Year event
Inflow = 5.90 cfs @ 12.10 hrs,  Volume= 0.433 af
Primary = 5.90 cfs @ 12.10 hrs,  Volume= 0.433 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.01 0.00 0.01
9.00 0.03 0.00 0.03
9.50 0.05 0.00 0.05

10.00 0.09 0.00 0.09
10.50 0.15 0.00 0.15
11.00 0.22 0.00 0.22
11.50 0.43 0.00 0.43
12.00 3.34 0.00 3.34
12.50 1.52 0.00 1.52
13.00 0.62 0.00 0.62
13.50 0.49 0.00 0.49
14.00 0.40 0.00 0.40
14.50 0.35 0.00 0.35
15.00 0.31 0.00 0.31
15.50 0.26 0.00 0.26
16.00 0.22 0.00 0.22
16.50 0.19 0.00 0.19
17.00 0.17 0.00 0.17
17.50 0.15 0.00 0.15
18.00 0.13 0.00 0.13
18.50 0.13 0.00 0.13
19.00 0.12 0.00 0.12
19.50 0.11 0.00 0.11
20.00 0.11 0.00 0.11
20.50 0.10 0.00 0.10
21.00 0.10 0.00 0.10
21.50 0.09 0.00 0.09
22.00 0.09 0.00 0.09
22.50 0.09 0.00 0.09
23.00 0.08 0.00 0.08
23.50 0.08 0.00 0.08
24.00 0.07 0.00 0.07
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00



 

 
 

APPENDIX E: PROPOSED CONDITIONS HYDROLOGIC ANALYSIS 

 PROPOSED CONDITIONS DRAINAGE MAP 

 PROPOSED CONDITIONS HYDROCAD CALCULATIONS 
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422B

B1

B2

DP2

DP1

P-5

EX-4

EX-10

EX-9

EX-8

EX-7
EX-12

EX-13



EX-10

Detention Area

EX-12

Woods & Grass

EX-13

Area to Swale

EX-4

Grass Island

EX-5

Parking Lot
EX-7

Convenience Store

EX-8

Gas Canopy

EX-9

Diesel Canopy

P-1

Existing Woods

P-2

Prop. Woods & Grass

P-3

Prop. Parking Lot
P-4

Prop. Grass Islands

P-5

Prop. Forebay

1P

Forebay

2P

Detention Area

DP1

Worc - Prov Tpke Swale

DP2

NE Wetlands

Routing Diagram for MAA230138.00 Proposed
Prepared by Bohler Engineering,  Printed 7/27/2023
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.544 61 >75% Grass cover, Good, HSG B  (EX-10, EX-13, EX-4, P-1, P-4)

0.178 80 >75% Grass cover, Good, HSG D  (EX-10, P-5)

2.268 98 Paved parking, HSG B  (EX-13, EX-5, P-3)

0.296 98 Unconnected roofs, HSG B  (EX-7, EX-8, EX-9)

0.463 55 Woods, Good, HSG B  (P-1)

0.032 77 Woods, Good, HSG D  (P-1)

1.080 58 Woods/grass comb., Good, HSG B  (EX-12, P-2)

0.012 72 Woods/grass comb., Good, HSG C  (P-2)

4.873 80 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

4.651 HSG B EX-10, EX-12, EX-13, EX-4, EX-5, EX-7, EX-8, EX-9, P-1, P-2, P-3, P-4

0.012 HSG C P-2

0.210 HSG D EX-10, P-1, P-5

0.000 Other

4.873 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.544 0.000 0.178 0.000 0.722 >75% Grass cover, Good EX-10, 

EX-13, 

EX-4, 

P-1, 

P-4, 

P-5

0.000 2.268 0.000 0.000 0.000 2.268 Paved parking EX-13, 

EX-5, 

P-3

0.000 0.296 0.000 0.000 0.000 0.296 Unconnected roofs EX-7, 

EX-8, 

EX-9

0.000 0.463 0.000 0.032 0.000 0.495 Woods, Good P-1

0.000 1.080 0.012 0.000 0.000 1.092 Woods/grass comb., Good EX-12, 

P-2

0.000 4.651 0.012 0.210 0.000 4.873 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=7,966 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=5,970 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.00 cfs  0.000 af

Runoff Area=15,715 sf   28.83% Impervious   Runoff Depth=0.01"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=0.00 cfs  0.000 af

Runoff Area=2,287 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.00 cfs  0.000 af

Runoff Area=17,487 sf   100.00% Impervious   Runoff Depth=0.79"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=0.35 cfs  0.026 af

Runoff Area=5,789 sf   100.00% Impervious   Runoff Depth=0.79"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  0.009 af

Runoff Area=6,100 sf   100.00% Impervious   Runoff Depth=0.79"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  0.009 af

Runoff Area=984 sf   100.00% Impervious   Runoff Depth=0.79"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.02 cfs  0.001 af

Runoff Area=0.595 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment P-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=57   Runoff=0.00 cfs  0.000 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment P-2: Prop. Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=0.00 cfs  0.000 af

Runoff Area=1.763 ac   100.00% Impervious   Runoff Depth=0.79"Subcatchment P-3: Prop. Parking Lot
   Tc=6.0 min   CN=98   Runoff=1.53 cfs  0.116 af

Runoff Area=0.075 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment P-4: Prop. Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.00 cfs  0.000 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=0.08"Subcatchment P-5: Prop. Forebay
   Tc=6.0 min   CN=80   Runoff=0.00 cfs  0.000 af

Peak Elev=535.39'  Storage=1,208 cf   Inflow=1.53 cfs  0.117 afPond 1P: Forebay
   Outflow=0.33 cfs  0.115 af

Peak Elev=535.38'  Storage=4,523 cf   Inflow=0.93 cfs  0.161 afPond 2P: Detention Area
   Outflow=0.03 cfs  0.089 af

   Inflow=0.03 cfs  0.089 afLink DP1: Worc - Prov Tpke Swale
   Primary=0.03 cfs  0.089 af
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   Inflow=0.00 cfs  0.000 afLink DP2: NE Wetlands
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 4.873 ac   Runoff Volume = 0.163 af   Average Runoff Depth = 0.40"
47.39% Pervious = 2.309 ac     52.61% Impervious = 2.564 ac
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Summary for Subcatchment EX-10: Detention Area

Runoff = 0.00 cfs @ 14.78 hrs,  Volume= 0.000 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (sf) CN Description
5,370 80 >75% Grass cover, Good, HSG D
2,596 61 >75% Grass cover, Good, HSG B
7,966 74 Weighted Average
7,966 74 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=7,966 sf
Runoff Volume=0.000 af

Runoff Depth=0.02"
Tc=6.0 min

CN=74

0.00 cfs
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Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.00 0.00
7.00 0.09 0.00 0.00
7.50 0.10 0.00 0.00
8.00 0.11 0.00 0.00
8.50 0.13 0.00 0.00
9.00 0.15 0.00 0.00
9.50 0.17 0.00 0.00

10.00 0.19 0.00 0.00
10.50 0.22 0.00 0.00
11.00 0.25 0.00 0.00
11.50 0.30 0.00 0.00
12.00 0.50 0.00 0.00
12.50 0.70 0.00 0.00
13.00 0.75 0.00 0.00
13.50 0.78 0.00 0.00
14.00 0.81 0.00 0.00
14.50 0.83 0.00 0.00
15.00 0.85 0.01 0.00
15.50 0.87 0.01 0.00
16.00 0.89 0.01 0.00
16.50 0.90 0.01 0.00
17.00 0.91 0.01 0.00
17.50 0.92 0.01 0.00
18.00 0.93 0.01 0.00
18.50 0.94 0.01 0.00
19.00 0.94 0.02 0.00
19.50 0.95 0.02 0.00
20.00 0.96 0.02 0.00
20.50 0.96 0.02 0.00
21.00 0.97 0.02 0.00
21.50 0.98 0.02 0.00
22.00 0.98 0.02 0.00
22.50 0.99 0.02 0.00
23.00 0.99 0.02 0.00
23.50 1.00 0.02 0.00
24.00 1.00 0.02 0.00
24.50 1.00 0.02 0.00
25.00 1.00 0.02 0.00
25.50 1.00 0.02 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.02 0.00
26.50 1.00 0.02 0.00
27.00 1.00 0.02 0.00
27.50 1.00 0.02 0.00
28.00 1.00 0.02 0.00
28.50 1.00 0.02 0.00
29.00 1.00 0.02 0.00
29.50 1.00 0.02 0.00
30.00 1.00 0.02 0.00
30.50 1.00 0.02 0.00
31.00 1.00 0.02 0.00
31.50 1.00 0.02 0.00
32.00 1.00 0.02 0.00
32.50 1.00 0.02 0.00
33.00 1.00 0.02 0.00
33.50 1.00 0.02 0.00
34.00 1.00 0.02 0.00
34.50 1.00 0.02 0.00
35.00 1.00 0.02 0.00
35.50 1.00 0.02 0.00
36.00 1.00 0.02 0.00
36.50 1.00 0.02 0.00
37.00 1.00 0.02 0.00
37.50 1.00 0.02 0.00
38.00 1.00 0.02 0.00
38.50 1.00 0.02 0.00
39.00 1.00 0.02 0.00
39.50 1.00 0.02 0.00
40.00 1.00 0.02 0.00
40.50 1.00 0.02 0.00
41.00 1.00 0.02 0.00
41.50 1.00 0.02 0.00
42.00 1.00 0.02 0.00
42.50 1.00 0.02 0.00
43.00 1.00 0.02 0.00
43.50 1.00 0.02 0.00
44.00 1.00 0.02 0.00
44.50 1.00 0.02 0.00
45.00 1.00 0.02 0.00
45.50 1.00 0.02 0.00
46.00 1.00 0.02 0.00
46.50 1.00 0.02 0.00
47.00 1.00 0.02 0.00
47.50 1.00 0.02 0.00
48.00 1.00 0.02 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (sf) CN Description
5,970 58 Woods/grass comb., Good, HSG B
5,970 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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1

0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=5,970 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=58

0.00 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.00 0.00
7.00 0.09 0.00 0.00
7.50 0.10 0.00 0.00
8.00 0.11 0.00 0.00
8.50 0.13 0.00 0.00
9.00 0.15 0.00 0.00
9.50 0.17 0.00 0.00

10.00 0.19 0.00 0.00
10.50 0.22 0.00 0.00
11.00 0.25 0.00 0.00
11.50 0.30 0.00 0.00
12.00 0.50 0.00 0.00
12.50 0.70 0.00 0.00
13.00 0.75 0.00 0.00
13.50 0.78 0.00 0.00
14.00 0.81 0.00 0.00
14.50 0.83 0.00 0.00
15.00 0.85 0.00 0.00
15.50 0.87 0.00 0.00
16.00 0.89 0.00 0.00
16.50 0.90 0.00 0.00
17.00 0.91 0.00 0.00
17.50 0.92 0.00 0.00
18.00 0.93 0.00 0.00
18.50 0.94 0.00 0.00
19.00 0.94 0.00 0.00
19.50 0.95 0.00 0.00
20.00 0.96 0.00 0.00
20.50 0.96 0.00 0.00
21.00 0.97 0.00 0.00
21.50 0.98 0.00 0.00
22.00 0.98 0.00 0.00
22.50 0.99 0.00 0.00
23.00 0.99 0.00 0.00
23.50 1.00 0.00 0.00
24.00 1.00 0.00 0.00
24.50 1.00 0.00 0.00
25.00 1.00 0.00 0.00
25.50 1.00 0.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.00 0.00
26.50 1.00 0.00 0.00
27.00 1.00 0.00 0.00
27.50 1.00 0.00 0.00
28.00 1.00 0.00 0.00
28.50 1.00 0.00 0.00
29.00 1.00 0.00 0.00
29.50 1.00 0.00 0.00
30.00 1.00 0.00 0.00
30.50 1.00 0.00 0.00
31.00 1.00 0.00 0.00
31.50 1.00 0.00 0.00
32.00 1.00 0.00 0.00
32.50 1.00 0.00 0.00
33.00 1.00 0.00 0.00
33.50 1.00 0.00 0.00
34.00 1.00 0.00 0.00
34.50 1.00 0.00 0.00
35.00 1.00 0.00 0.00
35.50 1.00 0.00 0.00
36.00 1.00 0.00 0.00
36.50 1.00 0.00 0.00
37.00 1.00 0.00 0.00
37.50 1.00 0.00 0.00
38.00 1.00 0.00 0.00
38.50 1.00 0.00 0.00
39.00 1.00 0.00 0.00
39.50 1.00 0.00 0.00
40.00 1.00 0.00 0.00
40.50 1.00 0.00 0.00
41.00 1.00 0.00 0.00
41.50 1.00 0.00 0.00
42.00 1.00 0.00 0.00
42.50 1.00 0.00 0.00
43.00 1.00 0.00 0.00
43.50 1.00 0.00 0.00
44.00 1.00 0.00 0.00
44.50 1.00 0.00 0.00
45.00 1.00 0.00 0.00
45.50 1.00 0.00 0.00
46.00 1.00 0.00 0.00
46.50 1.00 0.00 0.00
47.00 1.00 0.00 0.00
47.50 1.00 0.00 0.00
48.00 1.00 0.00 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 0.000 af,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (sf) CN Description
4,530 98 Paved parking, HSG B

11,185 61 >75% Grass cover, Good, HSG B
15,715 72 Weighted Average
11,185 61 71.17% Pervious Area
4,530 98 28.83% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.001
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0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=15,715 sf
Runoff Volume=0.000 af

Runoff Depth=0.01"
Flow Length=205'

Tc=11.1 min
CN=72

0.00 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.00 0.00
7.00 0.09 0.00 0.00
7.50 0.10 0.00 0.00
8.00 0.11 0.00 0.00
8.50 0.13 0.00 0.00
9.00 0.15 0.00 0.00
9.50 0.17 0.00 0.00

10.00 0.19 0.00 0.00
10.50 0.22 0.00 0.00
11.00 0.25 0.00 0.00
11.50 0.30 0.00 0.00
12.00 0.50 0.00 0.00
12.50 0.70 0.00 0.00
13.00 0.75 0.00 0.00
13.50 0.78 0.00 0.00
14.00 0.81 0.00 0.00
14.50 0.83 0.00 0.00
15.00 0.85 0.00 0.00
15.50 0.87 0.00 0.00
16.00 0.89 0.00 0.00
16.50 0.90 0.00 0.00
17.00 0.91 0.00 0.00
17.50 0.92 0.00 0.00
18.00 0.93 0.01 0.00
18.50 0.94 0.01 0.00
19.00 0.94 0.01 0.00
19.50 0.95 0.01 0.00
20.00 0.96 0.01 0.00
20.50 0.96 0.01 0.00
21.00 0.97 0.01 0.00
21.50 0.98 0.01 0.00
22.00 0.98 0.01 0.00
22.50 0.99 0.01 0.00
23.00 0.99 0.01 0.00
23.50 1.00 0.01 0.00
24.00 1.00 0.01 0.00
24.50 1.00 0.01 0.00
25.00 1.00 0.01 0.00
25.50 1.00 0.01 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.01 0.00
26.50 1.00 0.01 0.00
27.00 1.00 0.01 0.00
27.50 1.00 0.01 0.00
28.00 1.00 0.01 0.00
28.50 1.00 0.01 0.00
29.00 1.00 0.01 0.00
29.50 1.00 0.01 0.00
30.00 1.00 0.01 0.00
30.50 1.00 0.01 0.00
31.00 1.00 0.01 0.00
31.50 1.00 0.01 0.00
32.00 1.00 0.01 0.00
32.50 1.00 0.01 0.00
33.00 1.00 0.01 0.00
33.50 1.00 0.01 0.00
34.00 1.00 0.01 0.00
34.50 1.00 0.01 0.00
35.00 1.00 0.01 0.00
35.50 1.00 0.01 0.00
36.00 1.00 0.01 0.00
36.50 1.00 0.01 0.00
37.00 1.00 0.01 0.00
37.50 1.00 0.01 0.00
38.00 1.00 0.01 0.00
38.50 1.00 0.01 0.00
39.00 1.00 0.01 0.00
39.50 1.00 0.01 0.00
40.00 1.00 0.01 0.00
40.50 1.00 0.01 0.00
41.00 1.00 0.01 0.00
41.50 1.00 0.01 0.00
42.00 1.00 0.01 0.00
42.50 1.00 0.01 0.00
43.00 1.00 0.01 0.00
43.50 1.00 0.01 0.00
44.00 1.00 0.01 0.00
44.50 1.00 0.01 0.00
45.00 1.00 0.01 0.00
45.50 1.00 0.01 0.00
46.00 1.00 0.01 0.00
46.50 1.00 0.01 0.00
47.00 1.00 0.01 0.00
47.50 1.00 0.01 0.00
48.00 1.00 0.01 0.00
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Summary for Subcatchment EX-4: Grass Island

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (sf) CN Description
2,287 61 >75% Grass cover, Good, HSG B
2,287 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=2,287 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.00 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.00 0.00
7.00 0.09 0.00 0.00
7.50 0.10 0.00 0.00
8.00 0.11 0.00 0.00
8.50 0.13 0.00 0.00
9.00 0.15 0.00 0.00
9.50 0.17 0.00 0.00

10.00 0.19 0.00 0.00
10.50 0.22 0.00 0.00
11.00 0.25 0.00 0.00
11.50 0.30 0.00 0.00
12.00 0.50 0.00 0.00
12.50 0.70 0.00 0.00
13.00 0.75 0.00 0.00
13.50 0.78 0.00 0.00
14.00 0.81 0.00 0.00
14.50 0.83 0.00 0.00
15.00 0.85 0.00 0.00
15.50 0.87 0.00 0.00
16.00 0.89 0.00 0.00
16.50 0.90 0.00 0.00
17.00 0.91 0.00 0.00
17.50 0.92 0.00 0.00
18.00 0.93 0.00 0.00
18.50 0.94 0.00 0.00
19.00 0.94 0.00 0.00
19.50 0.95 0.00 0.00
20.00 0.96 0.00 0.00
20.50 0.96 0.00 0.00
21.00 0.97 0.00 0.00
21.50 0.98 0.00 0.00
22.00 0.98 0.00 0.00
22.50 0.99 0.00 0.00
23.00 0.99 0.00 0.00
23.50 1.00 0.00 0.00
24.00 1.00 0.00 0.00
24.50 1.00 0.00 0.00
25.00 1.00 0.00 0.00
25.50 1.00 0.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.00 0.00
26.50 1.00 0.00 0.00
27.00 1.00 0.00 0.00
27.50 1.00 0.00 0.00
28.00 1.00 0.00 0.00
28.50 1.00 0.00 0.00
29.00 1.00 0.00 0.00
29.50 1.00 0.00 0.00
30.00 1.00 0.00 0.00
30.50 1.00 0.00 0.00
31.00 1.00 0.00 0.00
31.50 1.00 0.00 0.00
32.00 1.00 0.00 0.00
32.50 1.00 0.00 0.00
33.00 1.00 0.00 0.00
33.50 1.00 0.00 0.00
34.00 1.00 0.00 0.00
34.50 1.00 0.00 0.00
35.00 1.00 0.00 0.00
35.50 1.00 0.00 0.00
36.00 1.00 0.00 0.00
36.50 1.00 0.00 0.00
37.00 1.00 0.00 0.00
37.50 1.00 0.00 0.00
38.00 1.00 0.00 0.00
38.50 1.00 0.00 0.00
39.00 1.00 0.00 0.00
39.50 1.00 0.00 0.00
40.00 1.00 0.00 0.00
40.50 1.00 0.00 0.00
41.00 1.00 0.00 0.00
41.50 1.00 0.00 0.00
42.00 1.00 0.00 0.00
42.50 1.00 0.00 0.00
43.00 1.00 0.00 0.00
43.50 1.00 0.00 0.00
44.00 1.00 0.00 0.00
44.50 1.00 0.00 0.00
45.00 1.00 0.00 0.00
45.50 1.00 0.00 0.00
46.00 1.00 0.00 0.00
46.50 1.00 0.00 0.00
47.00 1.00 0.00 0.00
47.50 1.00 0.00 0.00
48.00 1.00 0.00 0.00



Type III 24-hr  1 Inch WQ Rainfall=1.00"MAA230138.00 Proposed
  Printed  7/27/2023Prepared by Bohler Engineering

Page 15HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-5: Parking Lot

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (sf) CN Description
17,487 98 Paved parking, HSG B
17,487 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
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w
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)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=17,487 sf
Runoff Volume=0.026 af

Runoff Depth=0.79"
Tc=6.0 min

CN=98

0.35 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.01 0.00
7.00 0.09 0.01 0.00
7.50 0.10 0.01 0.00
8.00 0.11 0.02 0.00
8.50 0.13 0.03 0.01
9.00 0.15 0.04 0.01
9.50 0.17 0.05 0.01

10.00 0.19 0.06 0.01
10.50 0.22 0.08 0.02
11.00 0.25 0.11 0.02
11.50 0.30 0.14 0.04
12.00 0.50 0.32 0.22
12.50 0.70 0.51 0.08
13.00 0.75 0.55 0.03
13.50 0.78 0.58 0.02
14.00 0.81 0.61 0.02
14.50 0.83 0.63 0.02
15.00 0.85 0.65 0.01
15.50 0.87 0.67 0.01
16.00 0.89 0.68 0.01
16.50 0.90 0.69 0.01
17.00 0.91 0.70 0.01
17.50 0.92 0.71 0.01
18.00 0.93 0.72 0.01
18.50 0.94 0.73 0.01
19.00 0.94 0.74 0.01
19.50 0.95 0.74 0.01
20.00 0.96 0.75 0.01
20.50 0.96 0.76 0.00
21.00 0.97 0.76 0.00
21.50 0.98 0.77 0.00
22.00 0.98 0.77 0.00
22.50 0.99 0.78 0.00
23.00 0.99 0.78 0.00
23.50 1.00 0.79 0.00
24.00 1.00 0.79 0.00
24.50 1.00 0.79 0.00
25.00 1.00 0.79 0.00
25.50 1.00 0.79 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.79 0.00
26.50 1.00 0.79 0.00
27.00 1.00 0.79 0.00
27.50 1.00 0.79 0.00
28.00 1.00 0.79 0.00
28.50 1.00 0.79 0.00
29.00 1.00 0.79 0.00
29.50 1.00 0.79 0.00
30.00 1.00 0.79 0.00
30.50 1.00 0.79 0.00
31.00 1.00 0.79 0.00
31.50 1.00 0.79 0.00
32.00 1.00 0.79 0.00
32.50 1.00 0.79 0.00
33.00 1.00 0.79 0.00
33.50 1.00 0.79 0.00
34.00 1.00 0.79 0.00
34.50 1.00 0.79 0.00
35.00 1.00 0.79 0.00
35.50 1.00 0.79 0.00
36.00 1.00 0.79 0.00
36.50 1.00 0.79 0.00
37.00 1.00 0.79 0.00
37.50 1.00 0.79 0.00
38.00 1.00 0.79 0.00
38.50 1.00 0.79 0.00
39.00 1.00 0.79 0.00
39.50 1.00 0.79 0.00
40.00 1.00 0.79 0.00
40.50 1.00 0.79 0.00
41.00 1.00 0.79 0.00
41.50 1.00 0.79 0.00
42.00 1.00 0.79 0.00
42.50 1.00 0.79 0.00
43.00 1.00 0.79 0.00
43.50 1.00 0.79 0.00
44.00 1.00 0.79 0.00
44.50 1.00 0.79 0.00
45.00 1.00 0.79 0.00
45.50 1.00 0.79 0.00
46.00 1.00 0.79 0.00
46.50 1.00 0.79 0.00
47.00 1.00 0.79 0.00
47.50 1.00 0.79 0.00
48.00 1.00 0.79 0.00
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Summary for Subcatchment EX-7: Convenience Store

Runoff = 0.12 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (sf) CN Description
5,789 98 Unconnected roofs, HSG B
5,789 98 100.00% Impervious Area
5,789 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.125
0.12

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=5,789 sf
Runoff Volume=0.009 af

Runoff Depth=0.79"
Tc=6.0 min

CN=98

0.12 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.01 0.00
7.00 0.09 0.01 0.00
7.50 0.10 0.01 0.00
8.00 0.11 0.02 0.00
8.50 0.13 0.03 0.00
9.00 0.15 0.04 0.00
9.50 0.17 0.05 0.00

10.00 0.19 0.06 0.00
10.50 0.22 0.08 0.01
11.00 0.25 0.11 0.01
11.50 0.30 0.14 0.01
12.00 0.50 0.32 0.07
12.50 0.70 0.51 0.03
13.00 0.75 0.55 0.01
13.50 0.78 0.58 0.01
14.00 0.81 0.61 0.01
14.50 0.83 0.63 0.01
15.00 0.85 0.65 0.00
15.50 0.87 0.67 0.00
16.00 0.89 0.68 0.00
16.50 0.90 0.69 0.00
17.00 0.91 0.70 0.00
17.50 0.92 0.71 0.00
18.00 0.93 0.72 0.00
18.50 0.94 0.73 0.00
19.00 0.94 0.74 0.00
19.50 0.95 0.74 0.00
20.00 0.96 0.75 0.00
20.50 0.96 0.76 0.00
21.00 0.97 0.76 0.00
21.50 0.98 0.77 0.00
22.00 0.98 0.77 0.00
22.50 0.99 0.78 0.00
23.00 0.99 0.78 0.00
23.50 1.00 0.79 0.00
24.00 1.00 0.79 0.00
24.50 1.00 0.79 0.00
25.00 1.00 0.79 0.00
25.50 1.00 0.79 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.79 0.00
26.50 1.00 0.79 0.00
27.00 1.00 0.79 0.00
27.50 1.00 0.79 0.00
28.00 1.00 0.79 0.00
28.50 1.00 0.79 0.00
29.00 1.00 0.79 0.00
29.50 1.00 0.79 0.00
30.00 1.00 0.79 0.00
30.50 1.00 0.79 0.00
31.00 1.00 0.79 0.00
31.50 1.00 0.79 0.00
32.00 1.00 0.79 0.00
32.50 1.00 0.79 0.00
33.00 1.00 0.79 0.00
33.50 1.00 0.79 0.00
34.00 1.00 0.79 0.00
34.50 1.00 0.79 0.00
35.00 1.00 0.79 0.00
35.50 1.00 0.79 0.00
36.00 1.00 0.79 0.00
36.50 1.00 0.79 0.00
37.00 1.00 0.79 0.00
37.50 1.00 0.79 0.00
38.00 1.00 0.79 0.00
38.50 1.00 0.79 0.00
39.00 1.00 0.79 0.00
39.50 1.00 0.79 0.00
40.00 1.00 0.79 0.00
40.50 1.00 0.79 0.00
41.00 1.00 0.79 0.00
41.50 1.00 0.79 0.00
42.00 1.00 0.79 0.00
42.50 1.00 0.79 0.00
43.00 1.00 0.79 0.00
43.50 1.00 0.79 0.00
44.00 1.00 0.79 0.00
44.50 1.00 0.79 0.00
45.00 1.00 0.79 0.00
45.50 1.00 0.79 0.00
46.00 1.00 0.79 0.00
46.50 1.00 0.79 0.00
47.00 1.00 0.79 0.00
47.50 1.00 0.79 0.00
48.00 1.00 0.79 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 0.12 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (sf) CN Description
6,100 98 Unconnected roofs, HSG B
6,100 98 100.00% Impervious Area
6,100 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.135
0.13

0.125
0.12

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=6,100 sf
Runoff Volume=0.009 af

Runoff Depth=0.79"
Tc=6.0 min

CN=98

0.12 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.01 0.00
7.00 0.09 0.01 0.00
7.50 0.10 0.01 0.00
8.00 0.11 0.02 0.00
8.50 0.13 0.03 0.00
9.00 0.15 0.04 0.00
9.50 0.17 0.05 0.00

10.00 0.19 0.06 0.00
10.50 0.22 0.08 0.01
11.00 0.25 0.11 0.01
11.50 0.30 0.14 0.01
12.00 0.50 0.32 0.08
12.50 0.70 0.51 0.03
13.00 0.75 0.55 0.01
13.50 0.78 0.58 0.01
14.00 0.81 0.61 0.01
14.50 0.83 0.63 0.01
15.00 0.85 0.65 0.01
15.50 0.87 0.67 0.00
16.00 0.89 0.68 0.00
16.50 0.90 0.69 0.00
17.00 0.91 0.70 0.00
17.50 0.92 0.71 0.00
18.00 0.93 0.72 0.00
18.50 0.94 0.73 0.00
19.00 0.94 0.74 0.00
19.50 0.95 0.74 0.00
20.00 0.96 0.75 0.00
20.50 0.96 0.76 0.00
21.00 0.97 0.76 0.00
21.50 0.98 0.77 0.00
22.00 0.98 0.77 0.00
22.50 0.99 0.78 0.00
23.00 0.99 0.78 0.00
23.50 1.00 0.79 0.00
24.00 1.00 0.79 0.00
24.50 1.00 0.79 0.00
25.00 1.00 0.79 0.00
25.50 1.00 0.79 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.79 0.00
26.50 1.00 0.79 0.00
27.00 1.00 0.79 0.00
27.50 1.00 0.79 0.00
28.00 1.00 0.79 0.00
28.50 1.00 0.79 0.00
29.00 1.00 0.79 0.00
29.50 1.00 0.79 0.00
30.00 1.00 0.79 0.00
30.50 1.00 0.79 0.00
31.00 1.00 0.79 0.00
31.50 1.00 0.79 0.00
32.00 1.00 0.79 0.00
32.50 1.00 0.79 0.00
33.00 1.00 0.79 0.00
33.50 1.00 0.79 0.00
34.00 1.00 0.79 0.00
34.50 1.00 0.79 0.00
35.00 1.00 0.79 0.00
35.50 1.00 0.79 0.00
36.00 1.00 0.79 0.00
36.50 1.00 0.79 0.00
37.00 1.00 0.79 0.00
37.50 1.00 0.79 0.00
38.00 1.00 0.79 0.00
38.50 1.00 0.79 0.00
39.00 1.00 0.79 0.00
39.50 1.00 0.79 0.00
40.00 1.00 0.79 0.00
40.50 1.00 0.79 0.00
41.00 1.00 0.79 0.00
41.50 1.00 0.79 0.00
42.00 1.00 0.79 0.00
42.50 1.00 0.79 0.00
43.00 1.00 0.79 0.00
43.50 1.00 0.79 0.00
44.00 1.00 0.79 0.00
44.50 1.00 0.79 0.00
45.00 1.00 0.79 0.00
45.50 1.00 0.79 0.00
46.00 1.00 0.79 0.00
46.50 1.00 0.79 0.00
47.00 1.00 0.79 0.00
47.50 1.00 0.79 0.00
48.00 1.00 0.79 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.02 cfs @ 12.09 hrs,  Volume= 0.001 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (sf) CN Description
984 98 Unconnected roofs, HSG B
984 98 100.00% Impervious Area
984 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.021

0.02

0.019

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=984 sf
Runoff Volume=0.001 af

Runoff Depth=0.79"
Tc=6.0 min

CN=98

0.02 cfs
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Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.01 0.00
7.00 0.09 0.01 0.00
7.50 0.10 0.01 0.00
8.00 0.11 0.02 0.00
8.50 0.13 0.03 0.00
9.00 0.15 0.04 0.00
9.50 0.17 0.05 0.00

10.00 0.19 0.06 0.00
10.50 0.22 0.08 0.00
11.00 0.25 0.11 0.00
11.50 0.30 0.14 0.00
12.00 0.50 0.32 0.01
12.50 0.70 0.51 0.00
13.00 0.75 0.55 0.00
13.50 0.78 0.58 0.00
14.00 0.81 0.61 0.00
14.50 0.83 0.63 0.00
15.00 0.85 0.65 0.00
15.50 0.87 0.67 0.00
16.00 0.89 0.68 0.00
16.50 0.90 0.69 0.00
17.00 0.91 0.70 0.00
17.50 0.92 0.71 0.00
18.00 0.93 0.72 0.00
18.50 0.94 0.73 0.00
19.00 0.94 0.74 0.00
19.50 0.95 0.74 0.00
20.00 0.96 0.75 0.00
20.50 0.96 0.76 0.00
21.00 0.97 0.76 0.00
21.50 0.98 0.77 0.00
22.00 0.98 0.77 0.00
22.50 0.99 0.78 0.00
23.00 0.99 0.78 0.00
23.50 1.00 0.79 0.00
24.00 1.00 0.79 0.00
24.50 1.00 0.79 0.00
25.00 1.00 0.79 0.00
25.50 1.00 0.79 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.79 0.00
26.50 1.00 0.79 0.00
27.00 1.00 0.79 0.00
27.50 1.00 0.79 0.00
28.00 1.00 0.79 0.00
28.50 1.00 0.79 0.00
29.00 1.00 0.79 0.00
29.50 1.00 0.79 0.00
30.00 1.00 0.79 0.00
30.50 1.00 0.79 0.00
31.00 1.00 0.79 0.00
31.50 1.00 0.79 0.00
32.00 1.00 0.79 0.00
32.50 1.00 0.79 0.00
33.00 1.00 0.79 0.00
33.50 1.00 0.79 0.00
34.00 1.00 0.79 0.00
34.50 1.00 0.79 0.00
35.00 1.00 0.79 0.00
35.50 1.00 0.79 0.00
36.00 1.00 0.79 0.00
36.50 1.00 0.79 0.00
37.00 1.00 0.79 0.00
37.50 1.00 0.79 0.00
38.00 1.00 0.79 0.00
38.50 1.00 0.79 0.00
39.00 1.00 0.79 0.00
39.50 1.00 0.79 0.00
40.00 1.00 0.79 0.00
40.50 1.00 0.79 0.00
41.00 1.00 0.79 0.00
41.50 1.00 0.79 0.00
42.00 1.00 0.79 0.00
42.50 1.00 0.79 0.00
43.00 1.00 0.79 0.00
43.50 1.00 0.79 0.00
44.00 1.00 0.79 0.00
44.50 1.00 0.79 0.00
45.00 1.00 0.79 0.00
45.50 1.00 0.79 0.00
46.00 1.00 0.79 0.00
46.50 1.00 0.79 0.00
47.00 1.00 0.79 0.00
47.50 1.00 0.79 0.00
48.00 1.00 0.79 0.00
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Summary for Subcatchment P-1: Existing Woods

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.032 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
0.595 57 Weighted Average
0.595 57 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment P-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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1

0

Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=0.595 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=353'

Tc=6.5 min
CN=57

0.00 cfs
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Hydrograph for Subcatchment P-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.00 0.00
7.00 0.09 0.00 0.00
7.50 0.10 0.00 0.00
8.00 0.11 0.00 0.00
8.50 0.13 0.00 0.00
9.00 0.15 0.00 0.00
9.50 0.17 0.00 0.00

10.00 0.19 0.00 0.00
10.50 0.22 0.00 0.00
11.00 0.25 0.00 0.00
11.50 0.30 0.00 0.00
12.00 0.50 0.00 0.00
12.50 0.70 0.00 0.00
13.00 0.75 0.00 0.00
13.50 0.78 0.00 0.00
14.00 0.81 0.00 0.00
14.50 0.83 0.00 0.00
15.00 0.85 0.00 0.00
15.50 0.87 0.00 0.00
16.00 0.89 0.00 0.00
16.50 0.90 0.00 0.00
17.00 0.91 0.00 0.00
17.50 0.92 0.00 0.00
18.00 0.93 0.00 0.00
18.50 0.94 0.00 0.00
19.00 0.94 0.00 0.00
19.50 0.95 0.00 0.00
20.00 0.96 0.00 0.00
20.50 0.96 0.00 0.00
21.00 0.97 0.00 0.00
21.50 0.98 0.00 0.00
22.00 0.98 0.00 0.00
22.50 0.99 0.00 0.00
23.00 0.99 0.00 0.00
23.50 1.00 0.00 0.00
24.00 1.00 0.00 0.00
24.50 1.00 0.00 0.00
25.00 1.00 0.00 0.00
25.50 1.00 0.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.00 0.00
26.50 1.00 0.00 0.00
27.00 1.00 0.00 0.00
27.50 1.00 0.00 0.00
28.00 1.00 0.00 0.00
28.50 1.00 0.00 0.00
29.00 1.00 0.00 0.00
29.50 1.00 0.00 0.00
30.00 1.00 0.00 0.00
30.50 1.00 0.00 0.00
31.00 1.00 0.00 0.00
31.50 1.00 0.00 0.00
32.00 1.00 0.00 0.00
32.50 1.00 0.00 0.00
33.00 1.00 0.00 0.00
33.50 1.00 0.00 0.00
34.00 1.00 0.00 0.00
34.50 1.00 0.00 0.00
35.00 1.00 0.00 0.00
35.50 1.00 0.00 0.00
36.00 1.00 0.00 0.00
36.50 1.00 0.00 0.00
37.00 1.00 0.00 0.00
37.50 1.00 0.00 0.00
38.00 1.00 0.00 0.00
38.50 1.00 0.00 0.00
39.00 1.00 0.00 0.00
39.50 1.00 0.00 0.00
40.00 1.00 0.00 0.00
40.50 1.00 0.00 0.00
41.00 1.00 0.00 0.00
41.50 1.00 0.00 0.00
42.00 1.00 0.00 0.00
42.50 1.00 0.00 0.00
43.00 1.00 0.00 0.00
43.50 1.00 0.00 0.00
44.00 1.00 0.00 0.00
44.50 1.00 0.00 0.00
45.00 1.00 0.00 0.00
45.50 1.00 0.00 0.00
46.00 1.00 0.00 0.00
46.50 1.00 0.00 0.00
47.00 1.00 0.00 0.00
47.50 1.00 0.00 0.00
48.00 1.00 0.00 0.00
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Summary for Subcatchment P-2: Prop. Woods & Grass

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment P-2: Prop. Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=0.955 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

0.00 cfs
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Hydrograph for Subcatchment P-2: Prop. Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.00 0.00
7.00 0.09 0.00 0.00
7.50 0.10 0.00 0.00
8.00 0.11 0.00 0.00
8.50 0.13 0.00 0.00
9.00 0.15 0.00 0.00
9.50 0.17 0.00 0.00

10.00 0.19 0.00 0.00
10.50 0.22 0.00 0.00
11.00 0.25 0.00 0.00
11.50 0.30 0.00 0.00
12.00 0.50 0.00 0.00
12.50 0.70 0.00 0.00
13.00 0.75 0.00 0.00
13.50 0.78 0.00 0.00
14.00 0.81 0.00 0.00
14.50 0.83 0.00 0.00
15.00 0.85 0.00 0.00
15.50 0.87 0.00 0.00
16.00 0.89 0.00 0.00
16.50 0.90 0.00 0.00
17.00 0.91 0.00 0.00
17.50 0.92 0.00 0.00
18.00 0.93 0.00 0.00
18.50 0.94 0.00 0.00
19.00 0.94 0.00 0.00
19.50 0.95 0.00 0.00
20.00 0.96 0.00 0.00
20.50 0.96 0.00 0.00
21.00 0.97 0.00 0.00
21.50 0.98 0.00 0.00
22.00 0.98 0.00 0.00
22.50 0.99 0.00 0.00
23.00 0.99 0.00 0.00
23.50 1.00 0.00 0.00
24.00 1.00 0.00 0.00
24.50 1.00 0.00 0.00
25.00 1.00 0.00 0.00
25.50 1.00 0.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.00 0.00
26.50 1.00 0.00 0.00
27.00 1.00 0.00 0.00
27.50 1.00 0.00 0.00
28.00 1.00 0.00 0.00
28.50 1.00 0.00 0.00
29.00 1.00 0.00 0.00
29.50 1.00 0.00 0.00
30.00 1.00 0.00 0.00
30.50 1.00 0.00 0.00
31.00 1.00 0.00 0.00
31.50 1.00 0.00 0.00
32.00 1.00 0.00 0.00
32.50 1.00 0.00 0.00
33.00 1.00 0.00 0.00
33.50 1.00 0.00 0.00
34.00 1.00 0.00 0.00
34.50 1.00 0.00 0.00
35.00 1.00 0.00 0.00
35.50 1.00 0.00 0.00
36.00 1.00 0.00 0.00
36.50 1.00 0.00 0.00
37.00 1.00 0.00 0.00
37.50 1.00 0.00 0.00
38.00 1.00 0.00 0.00
38.50 1.00 0.00 0.00
39.00 1.00 0.00 0.00
39.50 1.00 0.00 0.00
40.00 1.00 0.00 0.00
40.50 1.00 0.00 0.00
41.00 1.00 0.00 0.00
41.50 1.00 0.00 0.00
42.00 1.00 0.00 0.00
42.50 1.00 0.00 0.00
43.00 1.00 0.00 0.00
43.50 1.00 0.00 0.00
44.00 1.00 0.00 0.00
44.50 1.00 0.00 0.00
45.00 1.00 0.00 0.00
45.50 1.00 0.00 0.00
46.00 1.00 0.00 0.00
46.50 1.00 0.00 0.00
47.00 1.00 0.00 0.00
47.50 1.00 0.00 0.00
48.00 1.00 0.00 0.00
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Summary for Subcatchment P-3: Prop. Parking Lot

Runoff = 1.53 cfs @ 12.09 hrs,  Volume= 0.116 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (ac) CN Description
1.763 98 Paved parking, HSG B
1.763 98 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-3: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=1.763 ac
Runoff Volume=0.116 af

Runoff Depth=0.79"
Tc=6.0 min

CN=98

1.53 cfs
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Hydrograph for Subcatchment P-3: Prop. Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.01
6.50 0.08 0.01 0.01
7.00 0.09 0.01 0.01
7.50 0.10 0.01 0.02
8.00 0.11 0.02 0.02
8.50 0.13 0.03 0.03
9.00 0.15 0.04 0.04
9.50 0.17 0.05 0.05

10.00 0.19 0.06 0.06
10.50 0.22 0.08 0.07
11.00 0.25 0.11 0.09
11.50 0.30 0.14 0.16
12.00 0.50 0.32 0.97
12.50 0.70 0.51 0.34
13.00 0.75 0.55 0.14
13.50 0.78 0.58 0.11
14.00 0.81 0.61 0.09
14.50 0.83 0.63 0.08
15.00 0.85 0.65 0.07
15.50 0.87 0.67 0.06
16.00 0.89 0.68 0.05
16.50 0.90 0.69 0.04
17.00 0.91 0.70 0.04
17.50 0.92 0.71 0.03
18.00 0.93 0.72 0.03
18.50 0.94 0.73 0.03
19.00 0.94 0.74 0.03
19.50 0.95 0.74 0.02
20.00 0.96 0.75 0.02
20.50 0.96 0.76 0.02
21.00 0.97 0.76 0.02
21.50 0.98 0.77 0.02
22.00 0.98 0.77 0.02
22.50 0.99 0.78 0.02
23.00 0.99 0.78 0.02
23.50 1.00 0.79 0.02
24.00 1.00 0.79 0.01
24.50 1.00 0.79 0.00
25.00 1.00 0.79 0.00
25.50 1.00 0.79 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.79 0.00
26.50 1.00 0.79 0.00
27.00 1.00 0.79 0.00
27.50 1.00 0.79 0.00
28.00 1.00 0.79 0.00
28.50 1.00 0.79 0.00
29.00 1.00 0.79 0.00
29.50 1.00 0.79 0.00
30.00 1.00 0.79 0.00
30.50 1.00 0.79 0.00
31.00 1.00 0.79 0.00
31.50 1.00 0.79 0.00
32.00 1.00 0.79 0.00
32.50 1.00 0.79 0.00
33.00 1.00 0.79 0.00
33.50 1.00 0.79 0.00
34.00 1.00 0.79 0.00
34.50 1.00 0.79 0.00
35.00 1.00 0.79 0.00
35.50 1.00 0.79 0.00
36.00 1.00 0.79 0.00
36.50 1.00 0.79 0.00
37.00 1.00 0.79 0.00
37.50 1.00 0.79 0.00
38.00 1.00 0.79 0.00
38.50 1.00 0.79 0.00
39.00 1.00 0.79 0.00
39.50 1.00 0.79 0.00
40.00 1.00 0.79 0.00
40.50 1.00 0.79 0.00
41.00 1.00 0.79 0.00
41.50 1.00 0.79 0.00
42.00 1.00 0.79 0.00
42.50 1.00 0.79 0.00
43.00 1.00 0.79 0.00
43.50 1.00 0.79 0.00
44.00 1.00 0.79 0.00
44.50 1.00 0.79 0.00
45.00 1.00 0.79 0.00
45.50 1.00 0.79 0.00
46.00 1.00 0.79 0.00
46.50 1.00 0.79 0.00
47.00 1.00 0.79 0.00
47.50 1.00 0.79 0.00
48.00 1.00 0.79 0.00
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Summary for Subcatchment P-4: Prop. Grass Islands

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (ac) CN Description
0.075 61 >75% Grass cover, Good, HSG B
0.075 61 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-4: Prop. Grass Islands

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=0.075 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=61

0.00 cfs
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Hydrograph for Subcatchment P-4: Prop. Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.00 0.00
7.00 0.09 0.00 0.00
7.50 0.10 0.00 0.00
8.00 0.11 0.00 0.00
8.50 0.13 0.00 0.00
9.00 0.15 0.00 0.00
9.50 0.17 0.00 0.00

10.00 0.19 0.00 0.00
10.50 0.22 0.00 0.00
11.00 0.25 0.00 0.00
11.50 0.30 0.00 0.00
12.00 0.50 0.00 0.00
12.50 0.70 0.00 0.00
13.00 0.75 0.00 0.00
13.50 0.78 0.00 0.00
14.00 0.81 0.00 0.00
14.50 0.83 0.00 0.00
15.00 0.85 0.00 0.00
15.50 0.87 0.00 0.00
16.00 0.89 0.00 0.00
16.50 0.90 0.00 0.00
17.00 0.91 0.00 0.00
17.50 0.92 0.00 0.00
18.00 0.93 0.00 0.00
18.50 0.94 0.00 0.00
19.00 0.94 0.00 0.00
19.50 0.95 0.00 0.00
20.00 0.96 0.00 0.00
20.50 0.96 0.00 0.00
21.00 0.97 0.00 0.00
21.50 0.98 0.00 0.00
22.00 0.98 0.00 0.00
22.50 0.99 0.00 0.00
23.00 0.99 0.00 0.00
23.50 1.00 0.00 0.00
24.00 1.00 0.00 0.00
24.50 1.00 0.00 0.00
25.00 1.00 0.00 0.00
25.50 1.00 0.00 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.00 0.00
26.50 1.00 0.00 0.00
27.00 1.00 0.00 0.00
27.50 1.00 0.00 0.00
28.00 1.00 0.00 0.00
28.50 1.00 0.00 0.00
29.00 1.00 0.00 0.00
29.50 1.00 0.00 0.00
30.00 1.00 0.00 0.00
30.50 1.00 0.00 0.00
31.00 1.00 0.00 0.00
31.50 1.00 0.00 0.00
32.00 1.00 0.00 0.00
32.50 1.00 0.00 0.00
33.00 1.00 0.00 0.00
33.50 1.00 0.00 0.00
34.00 1.00 0.00 0.00
34.50 1.00 0.00 0.00
35.00 1.00 0.00 0.00
35.50 1.00 0.00 0.00
36.00 1.00 0.00 0.00
36.50 1.00 0.00 0.00
37.00 1.00 0.00 0.00
37.50 1.00 0.00 0.00
38.00 1.00 0.00 0.00
38.50 1.00 0.00 0.00
39.00 1.00 0.00 0.00
39.50 1.00 0.00 0.00
40.00 1.00 0.00 0.00
40.50 1.00 0.00 0.00
41.00 1.00 0.00 0.00
41.50 1.00 0.00 0.00
42.00 1.00 0.00 0.00
42.50 1.00 0.00 0.00
43.00 1.00 0.00 0.00
43.50 1.00 0.00 0.00
44.00 1.00 0.00 0.00
44.50 1.00 0.00 0.00
45.00 1.00 0.00 0.00
45.50 1.00 0.00 0.00
46.00 1.00 0.00 0.00
46.50 1.00 0.00 0.00
47.00 1.00 0.00 0.00
47.50 1.00 0.00 0.00
48.00 1.00 0.00 0.00
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Summary for Subcatchment P-5: Prop. Forebay

Runoff = 0.00 cfs @ 12.32 hrs,  Volume= 0.000 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 Inch WQ Rainfall=1.00"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-5: Prop. Forebay

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.001

0.001
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0.001

0.000

0.000

0.000
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Type III 24-hr
1 Inch WQ Rainfall=1.00"

Runoff Area=0.055 ac
Runoff Volume=0.000 af

Runoff Depth=0.08"
Tc=6.0 min

CN=80

0.00 cfs
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Hydrograph for Subcatchment P-5: Prop. Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.01 0.00 0.00
1.50 0.01 0.00 0.00
2.00 0.02 0.00 0.00
2.50 0.03 0.00 0.00
3.00 0.03 0.00 0.00
3.50 0.04 0.00 0.00
4.00 0.04 0.00 0.00
4.50 0.05 0.00 0.00
5.00 0.06 0.00 0.00
5.50 0.06 0.00 0.00
6.00 0.07 0.00 0.00
6.50 0.08 0.00 0.00
7.00 0.09 0.00 0.00
7.50 0.10 0.00 0.00
8.00 0.11 0.00 0.00
8.50 0.13 0.00 0.00
9.00 0.15 0.00 0.00
9.50 0.17 0.00 0.00

10.00 0.19 0.00 0.00
10.50 0.22 0.00 0.00
11.00 0.25 0.00 0.00
11.50 0.30 0.00 0.00
12.00 0.50 0.00 0.00
12.50 0.70 0.02 0.00
13.00 0.75 0.02 0.00
13.50 0.78 0.03 0.00
14.00 0.81 0.03 0.00
14.50 0.83 0.04 0.00
15.00 0.85 0.04 0.00
15.50 0.87 0.05 0.00
16.00 0.89 0.05 0.00
16.50 0.90 0.05 0.00
17.00 0.91 0.06 0.00
17.50 0.92 0.06 0.00
18.00 0.93 0.06 0.00
18.50 0.94 0.06 0.00
19.00 0.94 0.07 0.00
19.50 0.95 0.07 0.00
20.00 0.96 0.07 0.00
20.50 0.96 0.07 0.00
21.00 0.97 0.07 0.00
21.50 0.98 0.08 0.00
22.00 0.98 0.08 0.00
22.50 0.99 0.08 0.00
23.00 0.99 0.08 0.00
23.50 1.00 0.08 0.00
24.00 1.00 0.08 0.00
24.50 1.00 0.08 0.00
25.00 1.00 0.08 0.00
25.50 1.00 0.08 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 1.00 0.08 0.00
26.50 1.00 0.08 0.00
27.00 1.00 0.08 0.00
27.50 1.00 0.08 0.00
28.00 1.00 0.08 0.00
28.50 1.00 0.08 0.00
29.00 1.00 0.08 0.00
29.50 1.00 0.08 0.00
30.00 1.00 0.08 0.00
30.50 1.00 0.08 0.00
31.00 1.00 0.08 0.00
31.50 1.00 0.08 0.00
32.00 1.00 0.08 0.00
32.50 1.00 0.08 0.00
33.00 1.00 0.08 0.00
33.50 1.00 0.08 0.00
34.00 1.00 0.08 0.00
34.50 1.00 0.08 0.00
35.00 1.00 0.08 0.00
35.50 1.00 0.08 0.00
36.00 1.00 0.08 0.00
36.50 1.00 0.08 0.00
37.00 1.00 0.08 0.00
37.50 1.00 0.08 0.00
38.00 1.00 0.08 0.00
38.50 1.00 0.08 0.00
39.00 1.00 0.08 0.00
39.50 1.00 0.08 0.00
40.00 1.00 0.08 0.00
40.50 1.00 0.08 0.00
41.00 1.00 0.08 0.00
41.50 1.00 0.08 0.00
42.00 1.00 0.08 0.00
42.50 1.00 0.08 0.00
43.00 1.00 0.08 0.00
43.50 1.00 0.08 0.00
44.00 1.00 0.08 0.00
44.50 1.00 0.08 0.00
45.00 1.00 0.08 0.00
45.50 1.00 0.08 0.00
46.00 1.00 0.08 0.00
46.50 1.00 0.08 0.00
47.00 1.00 0.08 0.00
47.50 1.00 0.08 0.00
48.00 1.00 0.08 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.848 ac, 61.90% Impervious,  Inflow Depth = 0.49"    for  1 Inch WQ event
Inflow = 1.53 cfs @ 12.09 hrs,  Volume= 0.117 af
Outflow = 0.33 cfs @ 12.16 hrs,  Volume= 0.115 af,  Atten= 78%,  Lag= 4.3 min
Primary = 0.33 cfs @ 12.16 hrs,  Volume= 0.115 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 535.39' @ 12.53 hrs   Surf.Area= 3,279 sf   Storage= 1,208 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 304.8 min ( 1,093.2 - 788.4 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 29,487 cf Prop Forebay (Irregular) Listed below (Recalc)

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

535.00 2,967 235.0 0 0 2,967
536.00 3,805 259.4 3,377 3,377 3,958
537.00 5,041 301.1 4,409 7,786 5,839
538.00 6,474 341.1 5,743 13,528 7,908
539.00 8,052 379.2 7,249 20,777 10,122
540.00 9,385 401.2 8,710 29,487 11,543

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.32 cfs @ 12.16 hrs  HW=535.27'  TW=534.79'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  ( Controls 0.00 cfs)
2=12.0" x 72' Culvert  ( Controls 0.00 cfs)
3=Culvert  (Outlet Controls 0.32 cfs @ 1.61 fps)
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Pond 1P: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.848 ac
Peak Elev=535.39'

Storage=1,208 cf

1.53 cfs

0.33 cfs
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.00 0 535.00 0.00
2.00 0.00 0 535.00 0.00
3.00 0.00 0 535.00 0.00
4.00 0.00 0 535.00 0.00
5.00 0.00 0 535.00 0.00
6.00 0.01 0 535.00 0.01
7.00 0.01 0 535.00 0.01
8.00 0.02 0 535.00 0.02
9.00 0.04 0 535.00 0.04

10.00 0.06 0 535.00 0.06
11.00 0.09 0 535.00 0.09
12.00 0.97 247 535.08 0.31
13.00 0.14 1,083 535.35 0.22
14.00 0.09 944 535.31 0.08
15.00 0.07 1,026 535.33 0.04
16.00 0.05 1,101 535.35 0.03
17.00 0.04 1,144 535.37 0.03
18.00 0.03 1,169 535.37 0.02
19.00 0.03 1,180 535.38 0.02
20.00 0.02 1,185 535.38 0.02
21.00 0.02 1,185 535.38 0.02
22.00 0.02 1,181 535.38 0.02
23.00 0.02 1,173 535.38 0.02
24.00 0.01 1,160 535.37 0.02
25.00 0.00 1,114 535.36 0.01
26.00 0.00 1,066 535.34 0.01
27.00 0.00 1,018 535.33 0.01
28.00 0.00 971 535.31 0.01
29.00 0.00 924 535.30 0.01
30.00 0.00 876 535.28 0.01
31.00 0.00 830 535.27 0.01
32.00 0.00 783 535.26 0.01
33.00 0.00 737 535.24 0.01
34.00 0.00 691 535.23 0.01
35.00 0.00 645 535.21 0.01
36.00 0.00 599 535.20 0.01
37.00 0.00 554 535.18 0.01
38.00 0.00 509 535.17 0.01
39.00 0.00 464 535.15 0.01
40.00 0.00 420 535.14 0.01
41.00 0.00 376 535.12 0.01
42.00 0.00 332 535.11 0.01
43.00 0.00 288 535.10 0.01
44.00 0.00 245 535.08 0.01
45.00 0.00 202 535.07 0.01
46.00 0.00 159 535.05 0.01
47.00 0.00 116 535.04 0.01
48.00 0.00 74 535.02 0.01
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Summary for Pond 2P: Detention Area

Inflow Area = 3.917 ac, 62.80% Impervious,  Inflow Depth > 0.49"    for  1 Inch WQ event
Inflow = 0.93 cfs @ 12.09 hrs,  Volume= 0.161 af
Outflow = 0.03 cfs @ 20.62 hrs,  Volume= 0.089 af,  Atten= 97%,  Lag= 511.6 min
Primary = 0.03 cfs @ 20.62 hrs,  Volume= 0.089 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 535.38' @ 20.62 hrs   Surf.Area= 4,097 sf   Storage= 4,523 cf

Plug-Flow detention time= 1,043.5 min calculated for 0.089 af (55% of inflow)
Center-of-Mass det. time= 726.3 min ( 1,732.4 - 1,006.1 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.03 cfs @ 20.62 hrs  HW=535.38'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 0.00 cfs of 5.74 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=8.0" Orifice/Grate  ( Controls 0.00 cfs)
4=8" Orifice/Grate  ( Controls 0.00 cfs)

5=1" Orifice/Grate  (Orifice Controls 0.03 cfs @ 5.57 fps)
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Pond 2P: Detention Area
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Hydrograph
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Inflow Area=3.917 ac
Peak Elev=535.38'

Storage=4,523 cf
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.00 0 534.00 0.00
2.00 0.00 0 534.00 0.00
3.00 0.00 0 534.00 0.00
4.00 0.00 0 534.00 0.00
5.00 0.00 9 534.00 0.00
6.00 0.01 33 534.01 0.00
7.00 0.02 79 534.03 0.00
8.00 0.03 153 534.06 0.00
9.00 0.05 273 534.11 0.01

10.00 0.08 472 534.18 0.01
11.00 0.13 802 534.30 0.01
12.00 0.70 1,838 534.64 0.02
13.00 0.27 3,531 535.13 0.03
14.00 0.12 4,113 535.28 0.03
15.00 0.07 4,308 535.33 0.03
16.00 0.05 4,410 535.35 0.03
17.00 0.04 4,467 535.36 0.03
18.00 0.04 4,500 535.37 0.03
19.00 0.03 4,515 535.38 0.03
20.00 0.03 4,522 535.38 0.03
21.00 0.03 4,522 535.38 0.03
22.00 0.03 4,518 535.38 0.03
23.00 0.03 4,507 535.37 0.03
24.00 0.03 4,492 535.37 0.03
25.00 0.01 4,436 535.36 0.03
26.00 0.01 4,376 535.34 0.03
27.00 0.01 4,316 535.33 0.03
28.00 0.01 4,257 535.31 0.03
29.00 0.01 4,198 535.30 0.03
30.00 0.01 4,140 535.28 0.03
31.00 0.01 4,081 535.27 0.03
32.00 0.01 4,023 535.25 0.03
33.00 0.01 3,966 535.24 0.03
34.00 0.01 3,909 535.22 0.03
35.00 0.01 3,852 535.21 0.03
36.00 0.01 3,796 535.20 0.03
37.00 0.01 3,740 535.18 0.03
38.00 0.01 3,684 535.17 0.03
39.00 0.01 3,629 535.15 0.03
40.00 0.01 3,574 535.14 0.03
41.00 0.01 3,520 535.12 0.03
42.00 0.01 3,466 535.11 0.03
43.00 0.01 3,412 535.09 0.03
44.00 0.01 3,359 535.08 0.03
45.00 0.01 3,306 535.07 0.03
46.00 0.01 3,253 535.05 0.03
47.00 0.01 3,201 535.04 0.03
48.00 0.01 3,149 535.02 0.03
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 4.278 ac, 59.93% Impervious,  Inflow Depth > 0.25"    for  1 Inch WQ event
Inflow = 0.03 cfs @ 19.74 hrs,  Volume= 0.089 af
Primary = 0.03 cfs @ 19.74 hrs,  Volume= 0.089 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.01 0.00 0.01
9.00 0.01 0.00 0.01
9.50 0.01 0.00 0.01

10.00 0.01 0.00 0.01
10.50 0.01 0.00 0.01
11.00 0.01 0.00 0.01
11.50 0.02 0.00 0.02
12.00 0.02 0.00 0.02
12.50 0.03 0.00 0.03
13.00 0.03 0.00 0.03
13.50 0.03 0.00 0.03
14.00 0.03 0.00 0.03
14.50 0.03 0.00 0.03
15.00 0.03 0.00 0.03
15.50 0.03 0.00 0.03
16.00 0.03 0.00 0.03
16.50 0.03 0.00 0.03
17.00 0.03 0.00 0.03
17.50 0.03 0.00 0.03
18.00 0.03 0.00 0.03
18.50 0.03 0.00 0.03
19.00 0.03 0.00 0.03
19.50 0.03 0.00 0.03
20.00 0.03 0.00 0.03
20.50 0.03 0.00 0.03
21.00 0.03 0.00 0.03
21.50 0.03 0.00 0.03
22.00 0.03 0.00 0.03
22.50 0.03 0.00 0.03
23.00 0.03 0.00 0.03
23.50 0.03 0.00 0.03
24.00 0.03 0.00 0.03
24.50 0.03 0.00 0.03
25.00 0.03 0.00 0.03
25.50 0.03 0.00 0.03

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.03 0.00 0.03
26.50 0.03 0.00 0.03
27.00 0.03 0.00 0.03
27.50 0.03 0.00 0.03
28.00 0.03 0.00 0.03
28.50 0.03 0.00 0.03
29.00 0.03 0.00 0.03
29.50 0.03 0.00 0.03
30.00 0.03 0.00 0.03
30.50 0.03 0.00 0.03
31.00 0.03 0.00 0.03
31.50 0.03 0.00 0.03
32.00 0.03 0.00 0.03
32.50 0.03 0.00 0.03
33.00 0.03 0.00 0.03
33.50 0.03 0.00 0.03
34.00 0.03 0.00 0.03
34.50 0.03 0.00 0.03
35.00 0.03 0.00 0.03
35.50 0.03 0.00 0.03
36.00 0.03 0.00 0.03
36.50 0.03 0.00 0.03
37.00 0.03 0.00 0.03
37.50 0.03 0.00 0.03
38.00 0.03 0.00 0.03
38.50 0.03 0.00 0.03
39.00 0.03 0.00 0.03
39.50 0.03 0.00 0.03
40.00 0.03 0.00 0.03
40.50 0.03 0.00 0.03
41.00 0.03 0.00 0.03
41.50 0.03 0.00 0.03
42.00 0.03 0.00 0.03
42.50 0.03 0.00 0.03
43.00 0.03 0.00 0.03
43.50 0.03 0.00 0.03
44.00 0.03 0.00 0.03
44.50 0.03 0.00 0.03
45.00 0.03 0.00 0.03
45.50 0.03 0.00 0.03
46.00 0.03 0.00 0.03
46.50 0.03 0.00 0.03
47.00 0.03 0.00 0.03
47.50 0.03 0.00 0.03
48.00 0.03 0.00 0.03
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Summary for Link DP2: NE Wetlands

Inflow Area = 0.595 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  1 Inch WQ event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.595 ac

0.00 cfs0.00 cfs
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.50 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.50 0.00 0.00 0.00
11.00 0.00 0.00 0.00
11.50 0.00 0.00 0.00
12.00 0.00 0.00 0.00
12.50 0.00 0.00 0.00
13.00 0.00 0.00 0.00
13.50 0.00 0.00 0.00
14.00 0.00 0.00 0.00
14.50 0.00 0.00 0.00
15.00 0.00 0.00 0.00
15.50 0.00 0.00 0.00
16.00 0.00 0.00 0.00
16.50 0.00 0.00 0.00
17.00 0.00 0.00 0.00
17.50 0.00 0.00 0.00
18.00 0.00 0.00 0.00
18.50 0.00 0.00 0.00
19.00 0.00 0.00 0.00
19.50 0.00 0.00 0.00
20.00 0.00 0.00 0.00
20.50 0.00 0.00 0.00
21.00 0.00 0.00 0.00
21.50 0.00 0.00 0.00
22.00 0.00 0.00 0.00
22.50 0.00 0.00 0.00
23.00 0.00 0.00 0.00
23.50 0.00 0.00 0.00
24.00 0.00 0.00 0.00
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=7,966 sf   0.00% Impervious   Runoff Depth=1.08"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=0.22 cfs  0.016 af

Runoff Area=5,970 sf   0.00% Impervious   Runoff Depth=0.36"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.03 cfs  0.004 af

Runoff Area=15,715 sf   28.83% Impervious   Runoff Depth=0.97"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=0.32 cfs  0.029 af

Runoff Area=2,287 sf   0.00% Impervious   Runoff Depth=0.47"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.02 cfs  0.002 af

Runoff Area=17,487 sf   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=1.24 cfs  0.101 af

Runoff Area=5,789 sf   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=0.41 cfs  0.034 af

Runoff Area=6,100 sf   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=0.43 cfs  0.035 af

Runoff Area=984 sf   100.00% Impervious   Runoff Depth=3.03"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.07 cfs  0.006 af

Runoff Area=0.595 ac   0.00% Impervious   Runoff Depth=0.33"Subcatchment P-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=57   Runoff=0.10 cfs  0.016 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=0.36"Subcatchment P-2: Prop. Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=0.15 cfs  0.029 af

Runoff Area=1.763 ac   100.00% Impervious   Runoff Depth=3.03"Subcatchment P-3: Prop. Parking Lot
   Tc=6.0 min   CN=98   Runoff=5.45 cfs  0.445 af

Runoff Area=0.075 ac   0.00% Impervious   Runoff Depth=0.47"Subcatchment P-4: Prop. Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.03 cfs  0.003 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=1.45"Subcatchment P-5: Prop. Forebay
   Tc=6.0 min   CN=80   Runoff=0.09 cfs  0.007 af

Peak Elev=537.42'  Storage=10,011 cf   Inflow=5.57 cfs  0.483 afPond 1P: Forebay
   Outflow=0.43 cfs  0.332 af

Peak Elev=537.24'  Storage=13,827 cf   Inflow=2.79 cfs  0.531 afPond 2P: Detention Area
   Outflow=0.24 cfs  0.275 af

   Inflow=0.35 cfs  0.304 afLink DP1: Worc - Prov Tpke Swale
   Primary=0.35 cfs  0.304 af
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   Inflow=0.10 cfs  0.016 afLink DP2: NE Wetlands
   Primary=0.10 cfs  0.016 af

Total Runoff Area = 4.873 ac   Runoff Volume = 0.727 af   Average Runoff Depth = 1.79"
47.39% Pervious = 2.309 ac     52.61% Impervious = 2.564 ac
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Summary for Subcatchment EX-10: Detention Area

Runoff = 0.22 cfs @ 12.10 hrs,  Volume= 0.016 af,  Depth= 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description
5,370 80 >75% Grass cover, Good, HSG D
2,596 61 >75% Grass cover, Good, HSG B
7,966 74 Weighted Average
7,966 74 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=7,966 sf

Runoff Volume=0.016 af
Runoff Depth=1.08"

Tc=6.0 min
CN=74

0.22 cfs
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Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.02 0.01
12.00 1.63 0.19 0.11
12.50 2.29 0.49 0.06
13.00 2.44 0.58 0.03
13.50 2.55 0.64 0.02
14.00 2.64 0.69 0.02
14.50 2.72 0.74 0.02
15.00 2.78 0.77 0.01
15.50 2.84 0.81 0.01
16.00 2.89 0.84 0.01
16.50 2.93 0.86 0.01
17.00 2.96 0.89 0.01
17.50 3.00 0.91 0.01
18.00 3.03 0.92 0.01
18.50 3.05 0.94 0.01
19.00 3.07 0.96 0.01
19.50 3.10 0.97 0.01
20.00 3.12 0.99 0.01
20.50 3.14 1.00 0.00
21.00 3.16 1.01 0.00
21.50 3.18 1.02 0.00
22.00 3.20 1.04 0.00
22.50 3.21 1.05 0.00
23.00 3.23 1.06 0.00
23.50 3.25 1.07 0.00
24.00 3.26 1.08 0.00
24.50 3.26 1.08 0.00
25.00 3.26 1.08 0.00
25.50 3.26 1.08 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 1.08 0.00
26.50 3.26 1.08 0.00
27.00 3.26 1.08 0.00
27.50 3.26 1.08 0.00
28.00 3.26 1.08 0.00
28.50 3.26 1.08 0.00
29.00 3.26 1.08 0.00
29.50 3.26 1.08 0.00
30.00 3.26 1.08 0.00
30.50 3.26 1.08 0.00
31.00 3.26 1.08 0.00
31.50 3.26 1.08 0.00
32.00 3.26 1.08 0.00
32.50 3.26 1.08 0.00
33.00 3.26 1.08 0.00
33.50 3.26 1.08 0.00
34.00 3.26 1.08 0.00
34.50 3.26 1.08 0.00
35.00 3.26 1.08 0.00
35.50 3.26 1.08 0.00
36.00 3.26 1.08 0.00
36.50 3.26 1.08 0.00
37.00 3.26 1.08 0.00
37.50 3.26 1.08 0.00
38.00 3.26 1.08 0.00
38.50 3.26 1.08 0.00
39.00 3.26 1.08 0.00
39.50 3.26 1.08 0.00
40.00 3.26 1.08 0.00
40.50 3.26 1.08 0.00
41.00 3.26 1.08 0.00
41.50 3.26 1.08 0.00
42.00 3.26 1.08 0.00
42.50 3.26 1.08 0.00
43.00 3.26 1.08 0.00
43.50 3.26 1.08 0.00
44.00 3.26 1.08 0.00
44.50 3.26 1.08 0.00
45.00 3.26 1.08 0.00
45.50 3.26 1.08 0.00
46.00 3.26 1.08 0.00
46.50 3.26 1.08 0.00
47.00 3.26 1.08 0.00
47.50 3.26 1.08 0.00
48.00 3.26 1.08 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.03 cfs @ 12.16 hrs,  Volume= 0.004 af,  Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description
5,970 58 Woods/grass comb., Good, HSG B
5,970 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=5,970 sf

Runoff Volume=0.004 af
Runoff Depth=0.36"

Tc=6.0 min
CN=58

0.03 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.00 0.00
12.50 2.29 0.09 0.02
13.00 2.44 0.12 0.01
13.50 2.55 0.15 0.01
14.00 2.64 0.17 0.01
14.50 2.72 0.19 0.01
15.00 2.78 0.21 0.00
15.50 2.84 0.22 0.00
16.00 2.89 0.24 0.00
16.50 2.93 0.25 0.00
17.00 2.96 0.26 0.00
17.50 3.00 0.27 0.00
18.00 3.03 0.28 0.00
18.50 3.05 0.29 0.00
19.00 3.07 0.30 0.00
19.50 3.10 0.31 0.00
20.00 3.12 0.31 0.00
20.50 3.14 0.32 0.00
21.00 3.16 0.33 0.00
21.50 3.18 0.33 0.00
22.00 3.20 0.34 0.00
22.50 3.21 0.35 0.00
23.00 3.23 0.35 0.00
23.50 3.25 0.36 0.00
24.00 3.26 0.36 0.00
24.50 3.26 0.36 0.00
25.00 3.26 0.36 0.00
25.50 3.26 0.36 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.36 0.00
26.50 3.26 0.36 0.00
27.00 3.26 0.36 0.00
27.50 3.26 0.36 0.00
28.00 3.26 0.36 0.00
28.50 3.26 0.36 0.00
29.00 3.26 0.36 0.00
29.50 3.26 0.36 0.00
30.00 3.26 0.36 0.00
30.50 3.26 0.36 0.00
31.00 3.26 0.36 0.00
31.50 3.26 0.36 0.00
32.00 3.26 0.36 0.00
32.50 3.26 0.36 0.00
33.00 3.26 0.36 0.00
33.50 3.26 0.36 0.00
34.00 3.26 0.36 0.00
34.50 3.26 0.36 0.00
35.00 3.26 0.36 0.00
35.50 3.26 0.36 0.00
36.00 3.26 0.36 0.00
36.50 3.26 0.36 0.00
37.00 3.26 0.36 0.00
37.50 3.26 0.36 0.00
38.00 3.26 0.36 0.00
38.50 3.26 0.36 0.00
39.00 3.26 0.36 0.00
39.50 3.26 0.36 0.00
40.00 3.26 0.36 0.00
40.50 3.26 0.36 0.00
41.00 3.26 0.36 0.00
41.50 3.26 0.36 0.00
42.00 3.26 0.36 0.00
42.50 3.26 0.36 0.00
43.00 3.26 0.36 0.00
43.50 3.26 0.36 0.00
44.00 3.26 0.36 0.00
44.50 3.26 0.36 0.00
45.00 3.26 0.36 0.00
45.50 3.26 0.36 0.00
46.00 3.26 0.36 0.00
46.50 3.26 0.36 0.00
47.00 3.26 0.36 0.00
47.50 3.26 0.36 0.00
48.00 3.26 0.36 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 0.32 cfs @ 12.17 hrs,  Volume= 0.029 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description
4,530 98 Paved parking, HSG B

11,185 61 >75% Grass cover, Good, HSG B
15,715 72 Weighted Average
11,185 61 71.17% Pervious Area
4,530 98 28.83% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.26"

Runoff Area=15,715 sf
Runoff Volume=0.029 af

Runoff Depth=0.97"
Flow Length=205'

Tc=11.1 min
CN=72

0.32 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.01 0.01
12.00 1.63 0.15 0.11
12.50 2.29 0.42 0.15
13.00 2.44 0.50 0.05
13.50 2.55 0.56 0.04
14.00 2.64 0.61 0.03
14.50 2.72 0.65 0.03
15.00 2.78 0.68 0.03
15.50 2.84 0.72 0.02
16.00 2.89 0.74 0.02
16.50 2.93 0.77 0.02
17.00 2.96 0.79 0.02
17.50 3.00 0.81 0.01
18.00 3.03 0.82 0.01
18.50 3.05 0.84 0.01
19.00 3.07 0.85 0.01
19.50 3.10 0.87 0.01
20.00 3.12 0.88 0.01
20.50 3.14 0.89 0.01
21.00 3.16 0.91 0.01
21.50 3.18 0.92 0.01
22.00 3.20 0.93 0.01
22.50 3.21 0.94 0.01
23.00 3.23 0.95 0.01
23.50 3.25 0.96 0.01
24.00 3.26 0.97 0.01
24.50 3.26 0.97 0.00
25.00 3.26 0.97 0.00
25.50 3.26 0.97 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.97 0.00
26.50 3.26 0.97 0.00
27.00 3.26 0.97 0.00
27.50 3.26 0.97 0.00
28.00 3.26 0.97 0.00
28.50 3.26 0.97 0.00
29.00 3.26 0.97 0.00
29.50 3.26 0.97 0.00
30.00 3.26 0.97 0.00
30.50 3.26 0.97 0.00
31.00 3.26 0.97 0.00
31.50 3.26 0.97 0.00
32.00 3.26 0.97 0.00
32.50 3.26 0.97 0.00
33.00 3.26 0.97 0.00
33.50 3.26 0.97 0.00
34.00 3.26 0.97 0.00
34.50 3.26 0.97 0.00
35.00 3.26 0.97 0.00
35.50 3.26 0.97 0.00
36.00 3.26 0.97 0.00
36.50 3.26 0.97 0.00
37.00 3.26 0.97 0.00
37.50 3.26 0.97 0.00
38.00 3.26 0.97 0.00
38.50 3.26 0.97 0.00
39.00 3.26 0.97 0.00
39.50 3.26 0.97 0.00
40.00 3.26 0.97 0.00
40.50 3.26 0.97 0.00
41.00 3.26 0.97 0.00
41.50 3.26 0.97 0.00
42.00 3.26 0.97 0.00
42.50 3.26 0.97 0.00
43.00 3.26 0.97 0.00
43.50 3.26 0.97 0.00
44.00 3.26 0.97 0.00
44.50 3.26 0.97 0.00
45.00 3.26 0.97 0.00
45.50 3.26 0.97 0.00
46.00 3.26 0.97 0.00
46.50 3.26 0.97 0.00
47.00 3.26 0.97 0.00
47.50 3.26 0.97 0.00
48.00 3.26 0.97 0.00
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Summary for Subcatchment EX-4: Grass Island

Runoff = 0.02 cfs @ 12.12 hrs,  Volume= 0.002 af,  Depth= 0.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description
2,287 61 >75% Grass cover, Good, HSG B
2,287 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=2,287 sf

Runoff Volume=0.002 af
Runoff Depth=0.47"

Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.02 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.02 0.00
12.50 2.29 0.14 0.01
13.00 2.44 0.18 0.00
13.50 2.55 0.21 0.00
14.00 2.64 0.24 0.00
14.50 2.72 0.26 0.00
15.00 2.78 0.29 0.00
15.50 2.84 0.31 0.00
16.00 2.89 0.32 0.00
16.50 2.93 0.34 0.00
17.00 2.96 0.35 0.00
17.50 3.00 0.36 0.00
18.00 3.03 0.37 0.00
18.50 3.05 0.38 0.00
19.00 3.07 0.39 0.00
19.50 3.10 0.40 0.00
20.00 3.12 0.41 0.00
20.50 3.14 0.42 0.00
21.00 3.16 0.43 0.00
21.50 3.18 0.44 0.00
22.00 3.20 0.44 0.00
22.50 3.21 0.45 0.00
23.00 3.23 0.46 0.00
23.50 3.25 0.46 0.00
24.00 3.26 0.47 0.00
24.50 3.26 0.47 0.00
25.00 3.26 0.47 0.00
25.50 3.26 0.47 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.47 0.00
26.50 3.26 0.47 0.00
27.00 3.26 0.47 0.00
27.50 3.26 0.47 0.00
28.00 3.26 0.47 0.00
28.50 3.26 0.47 0.00
29.00 3.26 0.47 0.00
29.50 3.26 0.47 0.00
30.00 3.26 0.47 0.00
30.50 3.26 0.47 0.00
31.00 3.26 0.47 0.00
31.50 3.26 0.47 0.00
32.00 3.26 0.47 0.00
32.50 3.26 0.47 0.00
33.00 3.26 0.47 0.00
33.50 3.26 0.47 0.00
34.00 3.26 0.47 0.00
34.50 3.26 0.47 0.00
35.00 3.26 0.47 0.00
35.50 3.26 0.47 0.00
36.00 3.26 0.47 0.00
36.50 3.26 0.47 0.00
37.00 3.26 0.47 0.00
37.50 3.26 0.47 0.00
38.00 3.26 0.47 0.00
38.50 3.26 0.47 0.00
39.00 3.26 0.47 0.00
39.50 3.26 0.47 0.00
40.00 3.26 0.47 0.00
40.50 3.26 0.47 0.00
41.00 3.26 0.47 0.00
41.50 3.26 0.47 0.00
42.00 3.26 0.47 0.00
42.50 3.26 0.47 0.00
43.00 3.26 0.47 0.00
43.50 3.26 0.47 0.00
44.00 3.26 0.47 0.00
44.50 3.26 0.47 0.00
45.00 3.26 0.47 0.00
45.50 3.26 0.47 0.00
46.00 3.26 0.47 0.00
46.50 3.26 0.47 0.00
47.00 3.26 0.47 0.00
47.50 3.26 0.47 0.00
48.00 3.26 0.47 0.00
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Summary for Subcatchment EX-5: Parking Lot

Runoff = 1.24 cfs @ 12.09 hrs,  Volume= 0.101 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description
17,487 98 Paved parking, HSG B
17,487 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.26"

Runoff Area=17,487 sf
Runoff Volume=0.101 af

Runoff Depth=3.03"
Tc=6.0 min

CN=98

1.24 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.01 0.00
3.00 0.10 0.01 0.01
3.50 0.12 0.02 0.01
4.00 0.14 0.03 0.01
4.50 0.16 0.05 0.01
5.00 0.19 0.06 0.01
5.50 0.21 0.08 0.01
6.00 0.23 0.09 0.02
6.50 0.26 0.12 0.02
7.00 0.30 0.14 0.02
7.50 0.33 0.17 0.03
8.00 0.37 0.20 0.03
8.50 0.42 0.25 0.04
9.00 0.48 0.30 0.04
9.50 0.54 0.36 0.05

10.00 0.62 0.42 0.06
10.50 0.71 0.51 0.07
11.00 0.82 0.61 0.09
11.50 0.97 0.76 0.14
12.00 1.63 1.41 0.81
12.50 2.29 2.06 0.26
13.00 2.44 2.22 0.11
13.50 2.55 2.32 0.08
14.00 2.64 2.41 0.07
14.50 2.72 2.49 0.06
15.00 2.78 2.55 0.05
15.50 2.84 2.61 0.04
16.00 2.89 2.66 0.04
16.50 2.93 2.70 0.03
17.00 2.96 2.73 0.03
17.50 3.00 2.77 0.02
18.00 3.03 2.79 0.02
18.50 3.05 2.82 0.02
19.00 3.07 2.84 0.02
19.50 3.10 2.87 0.02
20.00 3.12 2.89 0.02
20.50 3.14 2.91 0.02
21.00 3.16 2.93 0.02
21.50 3.18 2.95 0.02
22.00 3.20 2.96 0.01
22.50 3.21 2.98 0.01
23.00 3.23 3.00 0.01
23.50 3.25 3.01 0.01
24.00 3.26 3.03 0.01
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment EX-7: Convenience Store

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.034 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description
5,789 98 Unconnected roofs, HSG B
5,789 98 100.00% Impervious Area
5,789 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.46

0.44
0.42
0.4

0.38
0.36

0.34
0.32

0.3
0.28
0.26

0.24
0.22

0.2
0.18

0.16
0.14
0.12

0.1
0.08

0.06
0.04

0.02
0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=5,789 sf

Runoff Volume=0.034 af
Runoff Depth=3.03"

Tc=6.0 min
CN=98

0.41 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.01 0.00
3.00 0.10 0.01 0.00
3.50 0.12 0.02 0.00
4.00 0.14 0.03 0.00
4.50 0.16 0.05 0.00
5.00 0.19 0.06 0.00
5.50 0.21 0.08 0.00
6.00 0.23 0.09 0.01
6.50 0.26 0.12 0.01
7.00 0.30 0.14 0.01
7.50 0.33 0.17 0.01
8.00 0.37 0.20 0.01
8.50 0.42 0.25 0.01
9.00 0.48 0.30 0.01
9.50 0.54 0.36 0.02

10.00 0.62 0.42 0.02
10.50 0.71 0.51 0.02
11.00 0.82 0.61 0.03
11.50 0.97 0.76 0.05
12.00 1.63 1.41 0.27
12.50 2.29 2.06 0.09
13.00 2.44 2.22 0.04
13.50 2.55 2.32 0.03
14.00 2.64 2.41 0.02
14.50 2.72 2.49 0.02
15.00 2.78 2.55 0.02
15.50 2.84 2.61 0.01
16.00 2.89 2.66 0.01
16.50 2.93 2.70 0.01
17.00 2.96 2.73 0.01
17.50 3.00 2.77 0.01
18.00 3.03 2.79 0.01
18.50 3.05 2.82 0.01
19.00 3.07 2.84 0.01
19.50 3.10 2.87 0.01
20.00 3.12 2.89 0.01
20.50 3.14 2.91 0.01
21.00 3.16 2.93 0.01
21.50 3.18 2.95 0.00
22.00 3.20 2.96 0.00
22.50 3.21 2.98 0.00
23.00 3.23 3.00 0.00
23.50 3.25 3.01 0.00
24.00 3.26 3.03 0.00
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.035 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description
6,100 98 Unconnected roofs, HSG B
6,100 98 100.00% Impervious Area
6,100 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.48
0.46
0.44
0.42
0.4

0.38
0.36
0.34
0.32
0.3

0.28
0.26
0.24
0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=6,100 sf

Runoff Volume=0.035 af
Runoff Depth=3.03"

Tc=6.0 min
CN=98

0.43 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.01 0.00
3.00 0.10 0.01 0.00
3.50 0.12 0.02 0.00
4.00 0.14 0.03 0.00
4.50 0.16 0.05 0.00
5.00 0.19 0.06 0.00
5.50 0.21 0.08 0.00
6.00 0.23 0.09 0.01
6.50 0.26 0.12 0.01
7.00 0.30 0.14 0.01
7.50 0.33 0.17 0.01
8.00 0.37 0.20 0.01
8.50 0.42 0.25 0.01
9.00 0.48 0.30 0.01
9.50 0.54 0.36 0.02

10.00 0.62 0.42 0.02
10.50 0.71 0.51 0.03
11.00 0.82 0.61 0.03
11.50 0.97 0.76 0.05
12.00 1.63 1.41 0.28
12.50 2.29 2.06 0.09
13.00 2.44 2.22 0.04
13.50 2.55 2.32 0.03
14.00 2.64 2.41 0.02
14.50 2.72 2.49 0.02
15.00 2.78 2.55 0.02
15.50 2.84 2.61 0.02
16.00 2.89 2.66 0.01
16.50 2.93 2.70 0.01
17.00 2.96 2.73 0.01
17.50 3.00 2.77 0.01
18.00 3.03 2.79 0.01
18.50 3.05 2.82 0.01
19.00 3.07 2.84 0.01
19.50 3.10 2.87 0.01
20.00 3.12 2.89 0.01
20.50 3.14 2.91 0.01
21.00 3.16 2.93 0.01
21.50 3.18 2.95 0.01
22.00 3.20 2.96 0.00
22.50 3.21 2.98 0.00
23.00 3.23 3.00 0.00
23.50 3.25 3.01 0.00
24.00 3.26 3.03 0.00
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.07 cfs @ 12.09 hrs,  Volume= 0.006 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (sf) CN Description
984 98 Unconnected roofs, HSG B
984 98 100.00% Impervious Area
984 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.26"

Runoff Area=984 sf
Runoff Volume=0.006 af

Runoff Depth=3.03"
Tc=6.0 min

CN=98

0.07 cfs
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Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.01 0.00
3.00 0.10 0.01 0.00
3.50 0.12 0.02 0.00
4.00 0.14 0.03 0.00
4.50 0.16 0.05 0.00
5.00 0.19 0.06 0.00
5.50 0.21 0.08 0.00
6.00 0.23 0.09 0.00
6.50 0.26 0.12 0.00
7.00 0.30 0.14 0.00
7.50 0.33 0.17 0.00
8.00 0.37 0.20 0.00
8.50 0.42 0.25 0.00
9.00 0.48 0.30 0.00
9.50 0.54 0.36 0.00

10.00 0.62 0.42 0.00
10.50 0.71 0.51 0.00
11.00 0.82 0.61 0.01
11.50 0.97 0.76 0.01
12.00 1.63 1.41 0.05
12.50 2.29 2.06 0.01
13.00 2.44 2.22 0.01
13.50 2.55 2.32 0.00
14.00 2.64 2.41 0.00
14.50 2.72 2.49 0.00
15.00 2.78 2.55 0.00
15.50 2.84 2.61 0.00
16.00 2.89 2.66 0.00
16.50 2.93 2.70 0.00
17.00 2.96 2.73 0.00
17.50 3.00 2.77 0.00
18.00 3.03 2.79 0.00
18.50 3.05 2.82 0.00
19.00 3.07 2.84 0.00
19.50 3.10 2.87 0.00
20.00 3.12 2.89 0.00
20.50 3.14 2.91 0.00
21.00 3.16 2.93 0.00
21.50 3.18 2.95 0.00
22.00 3.20 2.96 0.00
22.50 3.21 2.98 0.00
23.00 3.23 3.00 0.00
23.50 3.25 3.01 0.00
24.00 3.26 3.03 0.00
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment P-1: Existing Woods

Runoff = 0.10 cfs @ 12.23 hrs,  Volume= 0.016 af,  Depth= 0.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.032 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
0.595 57 Weighted Average
0.595 57 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment P-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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)

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.595 ac

Runoff Volume=0.016 af
Runoff Depth=0.33"

Flow Length=353'
Tc=6.5 min

CN=57

0.10 cfs
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Hydrograph for Subcatchment P-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.00 0.00
12.50 2.29 0.07 0.07
13.00 2.44 0.10 0.03
13.50 2.55 0.13 0.03
14.00 2.64 0.15 0.02
14.50 2.72 0.17 0.02
15.00 2.78 0.18 0.02
15.50 2.84 0.20 0.02
16.00 2.89 0.21 0.02
16.50 2.93 0.22 0.01
17.00 2.96 0.24 0.01
17.50 3.00 0.25 0.01
18.00 3.03 0.25 0.01
18.50 3.05 0.26 0.01
19.00 3.07 0.27 0.01
19.50 3.10 0.28 0.01
20.00 3.12 0.28 0.01
20.50 3.14 0.29 0.01
21.00 3.16 0.30 0.01
21.50 3.18 0.30 0.01
22.00 3.20 0.31 0.01
22.50 3.21 0.31 0.01
23.00 3.23 0.32 0.01
23.50 3.25 0.33 0.01
24.00 3.26 0.33 0.01
24.50 3.26 0.33 0.00
25.00 3.26 0.33 0.00
25.50 3.26 0.33 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.33 0.00
26.50 3.26 0.33 0.00
27.00 3.26 0.33 0.00
27.50 3.26 0.33 0.00
28.00 3.26 0.33 0.00
28.50 3.26 0.33 0.00
29.00 3.26 0.33 0.00
29.50 3.26 0.33 0.00
30.00 3.26 0.33 0.00
30.50 3.26 0.33 0.00
31.00 3.26 0.33 0.00
31.50 3.26 0.33 0.00
32.00 3.26 0.33 0.00
32.50 3.26 0.33 0.00
33.00 3.26 0.33 0.00
33.50 3.26 0.33 0.00
34.00 3.26 0.33 0.00
34.50 3.26 0.33 0.00
35.00 3.26 0.33 0.00
35.50 3.26 0.33 0.00
36.00 3.26 0.33 0.00
36.50 3.26 0.33 0.00
37.00 3.26 0.33 0.00
37.50 3.26 0.33 0.00
38.00 3.26 0.33 0.00
38.50 3.26 0.33 0.00
39.00 3.26 0.33 0.00
39.50 3.26 0.33 0.00
40.00 3.26 0.33 0.00
40.50 3.26 0.33 0.00
41.00 3.26 0.33 0.00
41.50 3.26 0.33 0.00
42.00 3.26 0.33 0.00
42.50 3.26 0.33 0.00
43.00 3.26 0.33 0.00
43.50 3.26 0.33 0.00
44.00 3.26 0.33 0.00
44.50 3.26 0.33 0.00
45.00 3.26 0.33 0.00
45.50 3.26 0.33 0.00
46.00 3.26 0.33 0.00
46.50 3.26 0.33 0.00
47.00 3.26 0.33 0.00
47.50 3.26 0.33 0.00
48.00 3.26 0.33 0.00
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Summary for Subcatchment P-2: Prop. Woods & Grass

Runoff = 0.15 cfs @ 12.50 hrs,  Volume= 0.029 af,  Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment P-2: Prop. Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.955 ac

Runoff Volume=0.029 af
Runoff Depth=0.36"

Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

0.15 cfs
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Hydrograph for Subcatchment P-2: Prop. Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.00 0.00
12.50 2.29 0.09 0.15
13.00 2.44 0.12 0.07
13.50 2.55 0.15 0.05
14.00 2.64 0.17 0.05
14.50 2.72 0.19 0.04
15.00 2.78 0.21 0.04
15.50 2.84 0.22 0.03
16.00 2.89 0.24 0.03
16.50 2.93 0.25 0.02
17.00 2.96 0.26 0.02
17.50 3.00 0.27 0.02
18.00 3.03 0.28 0.02
18.50 3.05 0.29 0.02
19.00 3.07 0.30 0.02
19.50 3.10 0.31 0.01
20.00 3.12 0.31 0.01
20.50 3.14 0.32 0.01
21.00 3.16 0.33 0.01
21.50 3.18 0.33 0.01
22.00 3.20 0.34 0.01
22.50 3.21 0.35 0.01
23.00 3.23 0.35 0.01
23.50 3.25 0.36 0.01
24.00 3.26 0.36 0.01
24.50 3.26 0.36 0.00
25.00 3.26 0.36 0.00
25.50 3.26 0.36 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.36 0.00
26.50 3.26 0.36 0.00
27.00 3.26 0.36 0.00
27.50 3.26 0.36 0.00
28.00 3.26 0.36 0.00
28.50 3.26 0.36 0.00
29.00 3.26 0.36 0.00
29.50 3.26 0.36 0.00
30.00 3.26 0.36 0.00
30.50 3.26 0.36 0.00
31.00 3.26 0.36 0.00
31.50 3.26 0.36 0.00
32.00 3.26 0.36 0.00
32.50 3.26 0.36 0.00
33.00 3.26 0.36 0.00
33.50 3.26 0.36 0.00
34.00 3.26 0.36 0.00
34.50 3.26 0.36 0.00
35.00 3.26 0.36 0.00
35.50 3.26 0.36 0.00
36.00 3.26 0.36 0.00
36.50 3.26 0.36 0.00
37.00 3.26 0.36 0.00
37.50 3.26 0.36 0.00
38.00 3.26 0.36 0.00
38.50 3.26 0.36 0.00
39.00 3.26 0.36 0.00
39.50 3.26 0.36 0.00
40.00 3.26 0.36 0.00
40.50 3.26 0.36 0.00
41.00 3.26 0.36 0.00
41.50 3.26 0.36 0.00
42.00 3.26 0.36 0.00
42.50 3.26 0.36 0.00
43.00 3.26 0.36 0.00
43.50 3.26 0.36 0.00
44.00 3.26 0.36 0.00
44.50 3.26 0.36 0.00
45.00 3.26 0.36 0.00
45.50 3.26 0.36 0.00
46.00 3.26 0.36 0.00
46.50 3.26 0.36 0.00
47.00 3.26 0.36 0.00
47.50 3.26 0.36 0.00
48.00 3.26 0.36 0.00
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Summary for Subcatchment P-3: Prop. Parking Lot

Runoff = 5.45 cfs @ 12.09 hrs,  Volume= 0.445 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
1.763 98 Paved parking, HSG B
1.763 98 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-3: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=1.763 ac

Runoff Volume=0.445 af
Runoff Depth=3.03"

Tc=6.0 min
CN=98

5.45 cfs
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Hydrograph for Subcatchment P-3: Prop. Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.01
2.50 0.08 0.01 0.02
3.00 0.10 0.01 0.03
3.50 0.12 0.02 0.03
4.00 0.14 0.03 0.04
4.50 0.16 0.05 0.05
5.00 0.19 0.06 0.05
5.50 0.21 0.08 0.06
6.00 0.23 0.09 0.07
6.50 0.26 0.12 0.08
7.00 0.30 0.14 0.09
7.50 0.33 0.17 0.11
8.00 0.37 0.20 0.13
8.50 0.42 0.25 0.16
9.00 0.48 0.30 0.19
9.50 0.54 0.36 0.22

10.00 0.62 0.42 0.26
10.50 0.71 0.51 0.32
11.00 0.82 0.61 0.39
11.50 0.97 0.76 0.62
12.00 1.63 1.41 3.54
12.50 2.29 2.06 1.15
13.00 2.44 2.22 0.47
13.50 2.55 2.32 0.36
14.00 2.64 2.41 0.30
14.50 2.72 2.49 0.26
15.00 2.78 2.55 0.22
15.50 2.84 2.61 0.19
16.00 2.89 2.66 0.16
16.50 2.93 2.70 0.14
17.00 2.96 2.73 0.12
17.50 3.00 2.77 0.11
18.00 3.03 2.79 0.10
18.50 3.05 2.82 0.09
19.00 3.07 2.84 0.08
19.50 3.10 2.87 0.08
20.00 3.12 2.89 0.08
20.50 3.14 2.91 0.07
21.00 3.16 2.93 0.07
21.50 3.18 2.95 0.07
22.00 3.20 2.96 0.06
22.50 3.21 2.98 0.06
23.00 3.23 3.00 0.06
23.50 3.25 3.01 0.05
24.00 3.26 3.03 0.05
24.50 3.26 3.03 0.00
25.00 3.26 3.03 0.00
25.50 3.26 3.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 3.03 0.00
26.50 3.26 3.03 0.00
27.00 3.26 3.03 0.00
27.50 3.26 3.03 0.00
28.00 3.26 3.03 0.00
28.50 3.26 3.03 0.00
29.00 3.26 3.03 0.00
29.50 3.26 3.03 0.00
30.00 3.26 3.03 0.00
30.50 3.26 3.03 0.00
31.00 3.26 3.03 0.00
31.50 3.26 3.03 0.00
32.00 3.26 3.03 0.00
32.50 3.26 3.03 0.00
33.00 3.26 3.03 0.00
33.50 3.26 3.03 0.00
34.00 3.26 3.03 0.00
34.50 3.26 3.03 0.00
35.00 3.26 3.03 0.00
35.50 3.26 3.03 0.00
36.00 3.26 3.03 0.00
36.50 3.26 3.03 0.00
37.00 3.26 3.03 0.00
37.50 3.26 3.03 0.00
38.00 3.26 3.03 0.00
38.50 3.26 3.03 0.00
39.00 3.26 3.03 0.00
39.50 3.26 3.03 0.00
40.00 3.26 3.03 0.00
40.50 3.26 3.03 0.00
41.00 3.26 3.03 0.00
41.50 3.26 3.03 0.00
42.00 3.26 3.03 0.00
42.50 3.26 3.03 0.00
43.00 3.26 3.03 0.00
43.50 3.26 3.03 0.00
44.00 3.26 3.03 0.00
44.50 3.26 3.03 0.00
45.00 3.26 3.03 0.00
45.50 3.26 3.03 0.00
46.00 3.26 3.03 0.00
46.50 3.26 3.03 0.00
47.00 3.26 3.03 0.00
47.50 3.26 3.03 0.00
48.00 3.26 3.03 0.00
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Summary for Subcatchment P-4: Prop. Grass Islands

Runoff = 0.03 cfs @ 12.12 hrs,  Volume= 0.003 af,  Depth= 0.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.075 61 >75% Grass cover, Good, HSG B
0.075 61 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-4: Prop. Grass Islands

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.075 ac

Runoff Volume=0.003 af
Runoff Depth=0.47"

Tc=6.0 min
CN=61

0.03 cfs
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Hydrograph for Subcatchment P-4: Prop. Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.00 0.00
10.50 0.71 0.00 0.00
11.00 0.82 0.00 0.00
11.50 0.97 0.00 0.00
12.00 1.63 0.02 0.01
12.50 2.29 0.14 0.01
13.00 2.44 0.18 0.01
13.50 2.55 0.21 0.00
14.00 2.64 0.24 0.00
14.50 2.72 0.26 0.00
15.00 2.78 0.29 0.00
15.50 2.84 0.31 0.00
16.00 2.89 0.32 0.00
16.50 2.93 0.34 0.00
17.00 2.96 0.35 0.00
17.50 3.00 0.36 0.00
18.00 3.03 0.37 0.00
18.50 3.05 0.38 0.00
19.00 3.07 0.39 0.00
19.50 3.10 0.40 0.00
20.00 3.12 0.41 0.00
20.50 3.14 0.42 0.00
21.00 3.16 0.43 0.00
21.50 3.18 0.44 0.00
22.00 3.20 0.44 0.00
22.50 3.21 0.45 0.00
23.00 3.23 0.46 0.00
23.50 3.25 0.46 0.00
24.00 3.26 0.47 0.00
24.50 3.26 0.47 0.00
25.00 3.26 0.47 0.00
25.50 3.26 0.47 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 0.47 0.00
26.50 3.26 0.47 0.00
27.00 3.26 0.47 0.00
27.50 3.26 0.47 0.00
28.00 3.26 0.47 0.00
28.50 3.26 0.47 0.00
29.00 3.26 0.47 0.00
29.50 3.26 0.47 0.00
30.00 3.26 0.47 0.00
30.50 3.26 0.47 0.00
31.00 3.26 0.47 0.00
31.50 3.26 0.47 0.00
32.00 3.26 0.47 0.00
32.50 3.26 0.47 0.00
33.00 3.26 0.47 0.00
33.50 3.26 0.47 0.00
34.00 3.26 0.47 0.00
34.50 3.26 0.47 0.00
35.00 3.26 0.47 0.00
35.50 3.26 0.47 0.00
36.00 3.26 0.47 0.00
36.50 3.26 0.47 0.00
37.00 3.26 0.47 0.00
37.50 3.26 0.47 0.00
38.00 3.26 0.47 0.00
38.50 3.26 0.47 0.00
39.00 3.26 0.47 0.00
39.50 3.26 0.47 0.00
40.00 3.26 0.47 0.00
40.50 3.26 0.47 0.00
41.00 3.26 0.47 0.00
41.50 3.26 0.47 0.00
42.00 3.26 0.47 0.00
42.50 3.26 0.47 0.00
43.00 3.26 0.47 0.00
43.50 3.26 0.47 0.00
44.00 3.26 0.47 0.00
44.50 3.26 0.47 0.00
45.00 3.26 0.47 0.00
45.50 3.26 0.47 0.00
46.00 3.26 0.47 0.00
46.50 3.26 0.47 0.00
47.00 3.26 0.47 0.00
47.50 3.26 0.47 0.00
48.00 3.26 0.47 0.00
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Summary for Subcatchment P-5: Prop. Forebay

Runoff = 0.09 cfs @ 12.10 hrs,  Volume= 0.007 af,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.26"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-5: Prop. Forebay

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.26"
Runoff Area=0.055 ac

Runoff Volume=0.007 af
Runoff Depth=1.45"

Tc=6.0 min
CN=80

0.09 cfs
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Hydrograph for Subcatchment P-5: Prop. Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.05 0.00 0.00
2.00 0.07 0.00 0.00
2.50 0.08 0.00 0.00
3.00 0.10 0.00 0.00
3.50 0.12 0.00 0.00
4.00 0.14 0.00 0.00
4.50 0.16 0.00 0.00
5.00 0.19 0.00 0.00
5.50 0.21 0.00 0.00
6.00 0.23 0.00 0.00
6.50 0.26 0.00 0.00
7.00 0.30 0.00 0.00
7.50 0.33 0.00 0.00
8.00 0.37 0.00 0.00
8.50 0.42 0.00 0.00
9.00 0.48 0.00 0.00
9.50 0.54 0.00 0.00

10.00 0.62 0.01 0.00
10.50 0.71 0.02 0.00
11.00 0.82 0.04 0.00
11.50 0.97 0.07 0.01
12.00 1.63 0.35 0.05
12.50 2.29 0.75 0.02
13.00 2.44 0.85 0.01
13.50 2.55 0.93 0.01
14.00 2.64 0.99 0.01
14.50 2.72 1.04 0.01
15.00 2.78 1.09 0.01
15.50 2.84 1.13 0.00
16.00 2.89 1.17 0.00
16.50 2.93 1.20 0.00
17.00 2.96 1.22 0.00
17.50 3.00 1.25 0.00
18.00 3.03 1.27 0.00
18.50 3.05 1.29 0.00
19.00 3.07 1.31 0.00
19.50 3.10 1.32 0.00
20.00 3.12 1.34 0.00
20.50 3.14 1.36 0.00
21.00 3.16 1.37 0.00
21.50 3.18 1.39 0.00
22.00 3.20 1.40 0.00
22.50 3.21 1.41 0.00
23.00 3.23 1.43 0.00
23.50 3.25 1.44 0.00
24.00 3.26 1.45 0.00
24.50 3.26 1.45 0.00
25.00 3.26 1.45 0.00
25.50 3.26 1.45 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 3.26 1.45 0.00
26.50 3.26 1.45 0.00
27.00 3.26 1.45 0.00
27.50 3.26 1.45 0.00
28.00 3.26 1.45 0.00
28.50 3.26 1.45 0.00
29.00 3.26 1.45 0.00
29.50 3.26 1.45 0.00
30.00 3.26 1.45 0.00
30.50 3.26 1.45 0.00
31.00 3.26 1.45 0.00
31.50 3.26 1.45 0.00
32.00 3.26 1.45 0.00
32.50 3.26 1.45 0.00
33.00 3.26 1.45 0.00
33.50 3.26 1.45 0.00
34.00 3.26 1.45 0.00
34.50 3.26 1.45 0.00
35.00 3.26 1.45 0.00
35.50 3.26 1.45 0.00
36.00 3.26 1.45 0.00
36.50 3.26 1.45 0.00
37.00 3.26 1.45 0.00
37.50 3.26 1.45 0.00
38.00 3.26 1.45 0.00
38.50 3.26 1.45 0.00
39.00 3.26 1.45 0.00
39.50 3.26 1.45 0.00
40.00 3.26 1.45 0.00
40.50 3.26 1.45 0.00
41.00 3.26 1.45 0.00
41.50 3.26 1.45 0.00
42.00 3.26 1.45 0.00
42.50 3.26 1.45 0.00
43.00 3.26 1.45 0.00
43.50 3.26 1.45 0.00
44.00 3.26 1.45 0.00
44.50 3.26 1.45 0.00
45.00 3.26 1.45 0.00
45.50 3.26 1.45 0.00
46.00 3.26 1.45 0.00
46.50 3.26 1.45 0.00
47.00 3.26 1.45 0.00
47.50 3.26 1.45 0.00
48.00 3.26 1.45 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.848 ac, 61.90% Impervious,  Inflow Depth = 2.04"    for  2-Year event
Inflow = 5.57 cfs @ 12.09 hrs,  Volume= 0.483 af
Outflow = 0.43 cfs @ 12.43 hrs,  Volume= 0.332 af,  Atten= 92%,  Lag= 20.7 min
Primary = 0.43 cfs @ 12.43 hrs,  Volume= 0.332 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 537.42' @ 15.86 hrs   Surf.Area= 5,618 sf   Storage= 10,011 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 269.4 min ( 1,038.8 - 769.4 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 29,487 cf Prop Forebay (Irregular) Listed below (Recalc)

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

535.00 2,967 235.0 0 0 2,967
536.00 3,805 259.4 3,377 3,377 3,958
537.00 5,041 301.1 4,409 7,786 5,839
538.00 6,474 341.1 5,743 13,528 7,908
539.00 8,052 379.2 7,249 20,777 10,122
540.00 9,385 401.2 8,710 29,487 11,543

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.42 cfs @ 12.43 hrs  HW=537.16'  TW=536.30'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  ( Controls 0.00 cfs)
2=12.0" x 72' Culvert  ( Controls 0.00 cfs)
3=Culvert  (Outlet Controls 0.42 cfs @ 2.14 fps)
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Pond 1P: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.848 ac
Peak Elev=537.42'
Storage=10,011 cf

5.57 cfs

0.43 cfs
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.00 0 535.00 0.00
2.00 0.01 0 535.00 0.01
3.00 0.03 0 535.00 0.03
4.00 0.04 0 535.00 0.04
5.00 0.05 0 535.00 0.05
6.00 0.07 0 535.00 0.07
7.00 0.09 0 535.00 0.09
8.00 0.13 0 535.00 0.13
9.00 0.19 0 535.00 0.19

10.00 0.26 222 535.07 0.13
11.00 0.39 932 535.30 0.14
12.00 3.60 3,976 536.15 0.32
13.00 0.56 9,555 537.34 0.40
14.00 0.35 9,836 537.39 0.31
15.00 0.27 9,954 537.41 0.24
16.00 0.19 10,009 537.42 0.20
17.00 0.15 9,935 537.40 0.18
18.00 0.12 9,785 537.38 0.17
19.00 0.10 9,594 537.34 0.15
20.00 0.09 9,416 537.31 0.14
21.00 0.09 9,254 537.28 0.13
22.00 0.08 9,109 537.25 0.12
23.00 0.07 8,977 537.23 0.10
24.00 0.06 8,857 537.21 0.09
25.00 0.00 8,600 537.16 0.07
26.00 0.00 8,400 537.12 0.05
27.00 0.00 8,251 537.09 0.04
28.00 0.00 8,131 537.07 0.03
29.00 0.00 8,031 537.05 0.03
30.00 0.00 7,941 537.03 0.02
31.00 0.00 7,859 537.01 0.02
32.00 0.00 7,780 537.00 0.02
33.00 0.00 7,702 536.98 0.02
34.00 0.00 7,624 536.97 0.02
35.00 0.00 7,546 536.95 0.02
36.00 0.00 7,469 536.94 0.02
37.00 0.00 7,392 536.92 0.02
38.00 0.00 7,315 536.91 0.02
39.00 0.00 7,239 536.89 0.02
40.00 0.00 7,163 536.87 0.02
41.00 0.00 7,087 536.86 0.02
42.00 0.00 7,011 536.84 0.02
43.00 0.00 6,936 536.83 0.02
44.00 0.00 6,862 536.81 0.02
45.00 0.00 6,787 536.80 0.02
46.00 0.00 6,713 536.78 0.02
47.00 0.00 6,639 536.77 0.02
48.00 0.00 6,565 536.75 0.02
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Summary for Pond 2P: Detention Area

Inflow Area = 3.917 ac, 62.80% Impervious,  Inflow Depth > 1.63"    for  2-Year event
Inflow = 2.79 cfs @ 12.09 hrs,  Volume= 0.531 af
Outflow = 0.24 cfs @ 17.05 hrs,  Volume= 0.275 af,  Atten= 91%,  Lag= 297.7 min
Primary = 0.24 cfs @ 17.05 hrs,  Volume= 0.275 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 537.24' @ 17.05 hrs   Surf.Area= 5,528 sf   Storage= 13,827 cf

Plug-Flow detention time= 807.7 min calculated for 0.275 af (52% of inflow)
Center-of-Mass det. time= 515.0 min ( 1,453.3 - 938.3 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.24 cfs @ 17.05 hrs  HW=537.24'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 0.19 cfs of 12.29 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=8.0" Orifice/Grate  (Orifice Controls 0.19 cfs @ 1.68 fps)
4=8" Orifice/Grate  ( Controls 0.00 cfs)

5=1" Orifice/Grate  (Orifice Controls 0.05 cfs @ 8.62 fps)
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Pond 2P: Detention Area

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.917 ac
Peak Elev=537.24'
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.00 0 534.00 0.00
2.00 0.01 18 534.01 0.00
3.00 0.04 105 534.04 0.00
4.00 0.06 254 534.10 0.01
5.00 0.08 462 534.18 0.01
6.00 0.09 726 534.27 0.01
7.00 0.13 1,078 534.39 0.02
8.00 0.18 1,569 534.56 0.02
9.00 0.26 2,277 534.77 0.02

10.00 0.23 3,090 535.01 0.03
11.00 0.29 3,904 535.22 0.03
12.00 1.84 6,005 535.72 0.03
13.00 0.62 10,329 536.59 0.04
14.00 0.46 12,089 536.93 0.04
15.00 0.35 13,284 537.15 0.12
16.00 0.28 13,747 537.23 0.22
17.00 0.24 13,827 537.24 0.24
18.00 0.22 13,795 537.24 0.23
19.00 0.20 13,728 537.23 0.22
20.00 0.18 13,659 537.21 0.20
21.00 0.16 13,588 537.20 0.18
22.00 0.15 13,519 537.19 0.17
23.00 0.13 13,451 537.18 0.15
24.00 0.12 13,383 537.16 0.14
25.00 0.07 13,231 537.14 0.11
26.00 0.05 13,078 537.11 0.09
27.00 0.04 12,945 537.08 0.07
28.00 0.03 12,831 537.06 0.06
29.00 0.03 12,731 537.04 0.05
30.00 0.02 12,639 537.03 0.05
31.00 0.02 12,553 537.01 0.05
32.00 0.02 12,469 537.00 0.05
33.00 0.02 12,385 536.98 0.05
34.00 0.02 12,301 536.96 0.04
35.00 0.02 12,217 536.95 0.04
36.00 0.02 12,134 536.93 0.04
37.00 0.02 12,050 536.92 0.04
38.00 0.02 11,967 536.90 0.04
39.00 0.02 11,884 536.89 0.04
40.00 0.02 11,800 536.87 0.04
41.00 0.02 11,717 536.86 0.04
42.00 0.02 11,634 536.84 0.04
43.00 0.02 11,552 536.82 0.04
44.00 0.02 11,469 536.81 0.04
45.00 0.02 11,386 536.79 0.04
46.00 0.02 11,304 536.78 0.04
47.00 0.02 11,222 536.76 0.04
48.00 0.02 11,139 536.75 0.04
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 4.278 ac, 59.93% Impervious,  Inflow Depth > 0.85"    for  2-Year event
Inflow = 0.35 cfs @ 12.17 hrs,  Volume= 0.304 af
Primary = 0.35 cfs @ 12.17 hrs,  Volume= 0.304 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale

Inflow
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Hydrograph

Time  (hours)
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.01 0.00 0.01
4.50 0.01 0.00 0.01
5.00 0.01 0.00 0.01
5.50 0.01 0.00 0.01
6.00 0.01 0.00 0.01
6.50 0.01 0.00 0.01
7.00 0.02 0.00 0.02
7.50 0.02 0.00 0.02
8.00 0.02 0.00 0.02
8.50 0.02 0.00 0.02
9.00 0.02 0.00 0.02
9.50 0.02 0.00 0.02

10.00 0.03 0.00 0.03
10.50 0.03 0.00 0.03
11.00 0.03 0.00 0.03
11.50 0.04 0.00 0.04
12.00 0.15 0.00 0.15
12.50 0.19 0.00 0.19
13.00 0.09 0.00 0.09
13.50 0.08 0.00 0.08
14.00 0.08 0.00 0.08
14.50 0.08 0.00 0.08
15.00 0.15 0.00 0.15
15.50 0.21 0.00 0.21
16.00 0.24 0.00 0.24
16.50 0.25 0.00 0.25
17.00 0.26 0.00 0.26
17.50 0.25 0.00 0.25
18.00 0.25 0.00 0.25
18.50 0.24 0.00 0.24
19.00 0.23 0.00 0.23
19.50 0.22 0.00 0.22
20.00 0.21 0.00 0.21
20.50 0.20 0.00 0.20
21.00 0.19 0.00 0.19
21.50 0.18 0.00 0.18
22.00 0.17 0.00 0.17
22.50 0.17 0.00 0.17
23.00 0.16 0.00 0.16
23.50 0.15 0.00 0.15
24.00 0.14 0.00 0.14
24.50 0.12 0.00 0.12
25.00 0.11 0.00 0.11
25.50 0.10 0.00 0.10

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.09 0.00 0.09
26.50 0.08 0.00 0.08
27.00 0.07 0.00 0.07
27.50 0.06 0.00 0.06
28.00 0.06 0.00 0.06
28.50 0.06 0.00 0.06
29.00 0.05 0.00 0.05
29.50 0.05 0.00 0.05
30.00 0.05 0.00 0.05
30.50 0.05 0.00 0.05
31.00 0.05 0.00 0.05
31.50 0.05 0.00 0.05
32.00 0.05 0.00 0.05
32.50 0.05 0.00 0.05
33.00 0.05 0.00 0.05
33.50 0.04 0.00 0.04
34.00 0.04 0.00 0.04
34.50 0.04 0.00 0.04
35.00 0.04 0.00 0.04
35.50 0.04 0.00 0.04
36.00 0.04 0.00 0.04
36.50 0.04 0.00 0.04
37.00 0.04 0.00 0.04
37.50 0.04 0.00 0.04
38.00 0.04 0.00 0.04
38.50 0.04 0.00 0.04
39.00 0.04 0.00 0.04
39.50 0.04 0.00 0.04
40.00 0.04 0.00 0.04
40.50 0.04 0.00 0.04
41.00 0.04 0.00 0.04
41.50 0.04 0.00 0.04
42.00 0.04 0.00 0.04
42.50 0.04 0.00 0.04
43.00 0.04 0.00 0.04
43.50 0.04 0.00 0.04
44.00 0.04 0.00 0.04
44.50 0.04 0.00 0.04
45.00 0.04 0.00 0.04
45.50 0.04 0.00 0.04
46.00 0.04 0.00 0.04
46.50 0.04 0.00 0.04
47.00 0.04 0.00 0.04
47.50 0.04 0.00 0.04
48.00 0.04 0.00 0.04
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Summary for Link DP2: NE Wetlands

Inflow Area = 0.595 ac, 0.00% Impervious,  Inflow Depth = 0.33"    for  2-Year event
Inflow = 0.10 cfs @ 12.23 hrs,  Volume= 0.016 af
Primary = 0.10 cfs @ 12.23 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.50 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.50 0.00 0.00 0.00
11.00 0.00 0.00 0.00
11.50 0.00 0.00 0.00
12.00 0.00 0.00 0.00
12.50 0.07 0.00 0.07
13.00 0.03 0.00 0.03
13.50 0.03 0.00 0.03
14.00 0.02 0.00 0.02
14.50 0.02 0.00 0.02
15.00 0.02 0.00 0.02
15.50 0.02 0.00 0.02
16.00 0.02 0.00 0.02
16.50 0.01 0.00 0.01
17.00 0.01 0.00 0.01
17.50 0.01 0.00 0.01
18.00 0.01 0.00 0.01
18.50 0.01 0.00 0.01
19.00 0.01 0.00 0.01
19.50 0.01 0.00 0.01
20.00 0.01 0.00 0.01
20.50 0.01 0.00 0.01
21.00 0.01 0.00 0.01
21.50 0.01 0.00 0.01
22.00 0.01 0.00 0.01
22.50 0.01 0.00 0.01
23.00 0.01 0.00 0.01
23.50 0.01 0.00 0.01
24.00 0.01 0.00 0.01
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=7,966 sf   0.00% Impervious   Runoff Depth=2.40"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=0.50 cfs  0.037 af

Runoff Area=5,970 sf   0.00% Impervious   Runoff Depth=1.20"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.16 cfs  0.014 af

Runoff Area=15,715 sf   28.83% Impervious   Runoff Depth=2.24"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=0.78 cfs  0.067 af

Runoff Area=2,287 sf   0.00% Impervious   Runoff Depth=1.40"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.08 cfs  0.006 af

Runoff Area=17,487 sf   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=1.94 cfs  0.161 af

Runoff Area=5,789 sf   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=0.64 cfs  0.053 af

Runoff Area=6,100 sf   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=0.68 cfs  0.056 af

Runoff Area=984 sf   100.00% Impervious   Runoff Depth=4.81"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.11 cfs  0.009 af

Runoff Area=0.595 ac   0.00% Impervious   Runoff Depth=1.13"Subcatchment P-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=57   Runoff=0.65 cfs  0.056 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=1.20"Subcatchment P-2: Prop. Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=0.74 cfs  0.095 af

Runoff Area=1.763 ac   100.00% Impervious   Runoff Depth=4.81"Subcatchment P-3: Prop. Parking Lot
   Tc=6.0 min   CN=98   Runoff=8.51 cfs  0.707 af

Runoff Area=0.075 ac   0.00% Impervious   Runoff Depth=1.40"Subcatchment P-4: Prop. Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.11 cfs  0.009 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=2.94"Subcatchment P-5: Prop. Forebay
   Tc=6.0 min   CN=80   Runoff=0.19 cfs  0.013 af

Peak Elev=538.28'  Storage=15,395 cf   Inflow=9.04 cfs  0.825 afPond 1P: Forebay
   Outflow=1.97 cfs  0.670 af

Peak Elev=537.82'  Storage=17,080 cf   Inflow=4.54 cfs  1.006 afPond 2P: Detention Area
   Outflow=1.54 cfs  0.747 af

   Inflow=1.63 cfs  0.814 afLink DP1: Worc - Prov Tpke Swale
   Primary=1.63 cfs  0.814 af
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   Inflow=0.65 cfs  0.056 afLink DP2: NE Wetlands
   Primary=0.65 cfs  0.056 af

Total Runoff Area = 4.873 ac   Runoff Volume = 1.284 af   Average Runoff Depth = 3.16"
47.39% Pervious = 2.309 ac     52.61% Impervious = 2.564 ac
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Summary for Subcatchment EX-10: Detention Area

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (sf) CN Description
5,370 80 >75% Grass cover, Good, HSG D
2,596 61 >75% Grass cover, Good, HSG B
7,966 74 Weighted Average
7,966 74 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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CN=74

0.50 cfs



Type III 24-hr  10-Year Rainfall=5.05"MAA230138.00 Proposed
  Printed  7/27/2023Prepared by Bohler Engineering

Page 84HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.01 0.00

10.00 0.95 0.02 0.01
10.50 1.09 0.04 0.01
11.00 1.26 0.08 0.02
11.50 1.50 0.15 0.03
12.00 2.52 0.62 0.29
12.50 3.55 1.27 0.13
13.00 3.79 1.44 0.05
13.50 3.96 1.56 0.04
14.00 4.10 1.67 0.04
14.50 4.21 1.75 0.03
15.00 4.31 1.83 0.03
15.50 4.40 1.90 0.02
16.00 4.47 1.95 0.02
16.50 4.54 2.00 0.02
17.00 4.59 2.04 0.02
17.50 4.64 2.08 0.01
18.00 4.69 2.12 0.01
18.50 4.73 2.15 0.01
19.00 4.76 2.18 0.01
19.50 4.80 2.21 0.01
20.00 4.83 2.23 0.01
20.50 4.86 2.26 0.01
21.00 4.90 2.28 0.01
21.50 4.92 2.30 0.01
22.00 4.95 2.33 0.01
22.50 4.98 2.35 0.01
23.00 5.00 2.37 0.01
23.50 5.03 2.39 0.01
24.00 5.05 2.40 0.01
24.50 5.05 2.40 0.00
25.00 5.05 2.40 0.00
25.50 5.05 2.40 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 2.40 0.00
26.50 5.05 2.40 0.00
27.00 5.05 2.40 0.00
27.50 5.05 2.40 0.00
28.00 5.05 2.40 0.00
28.50 5.05 2.40 0.00
29.00 5.05 2.40 0.00
29.50 5.05 2.40 0.00
30.00 5.05 2.40 0.00
30.50 5.05 2.40 0.00
31.00 5.05 2.40 0.00
31.50 5.05 2.40 0.00
32.00 5.05 2.40 0.00
32.50 5.05 2.40 0.00
33.00 5.05 2.40 0.00
33.50 5.05 2.40 0.00
34.00 5.05 2.40 0.00
34.50 5.05 2.40 0.00
35.00 5.05 2.40 0.00
35.50 5.05 2.40 0.00
36.00 5.05 2.40 0.00
36.50 5.05 2.40 0.00
37.00 5.05 2.40 0.00
37.50 5.05 2.40 0.00
38.00 5.05 2.40 0.00
38.50 5.05 2.40 0.00
39.00 5.05 2.40 0.00
39.50 5.05 2.40 0.00
40.00 5.05 2.40 0.00
40.50 5.05 2.40 0.00
41.00 5.05 2.40 0.00
41.50 5.05 2.40 0.00
42.00 5.05 2.40 0.00
42.50 5.05 2.40 0.00
43.00 5.05 2.40 0.00
43.50 5.05 2.40 0.00
44.00 5.05 2.40 0.00
44.50 5.05 2.40 0.00
45.00 5.05 2.40 0.00
45.50 5.05 2.40 0.00
46.00 5.05 2.40 0.00
46.50 5.05 2.40 0.00
47.00 5.05 2.40 0.00
47.50 5.05 2.40 0.00
48.00 5.05 2.40 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.16 cfs @ 12.11 hrs,  Volume= 0.014 af,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (sf) CN Description
5,970 58 Woods/grass comb., Good, HSG B
5,970 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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w
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)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=5,970 sf

Runoff Volume=0.014 af
Runoff Depth=1.20"

Tc=6.0 min
CN=58

0.16 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.00 0.00
12.00 2.52 0.14 0.08
12.50 3.55 0.47 0.05
13.00 3.79 0.57 0.02
13.50 3.96 0.65 0.02
14.00 4.10 0.71 0.02
14.50 4.21 0.76 0.01
15.00 4.31 0.81 0.01
15.50 4.40 0.86 0.01
16.00 4.47 0.89 0.01
16.50 4.54 0.92 0.01
17.00 4.59 0.95 0.01
17.50 4.64 0.98 0.01
18.00 4.69 1.00 0.01
18.50 4.73 1.02 0.01
19.00 4.76 1.04 0.01
19.50 4.80 1.06 0.01
20.00 4.83 1.08 0.00
20.50 4.86 1.10 0.00
21.00 4.90 1.11 0.00
21.50 4.92 1.13 0.00
22.00 4.95 1.14 0.00
22.50 4.98 1.16 0.00
23.00 5.00 1.17 0.00
23.50 5.03 1.18 0.00
24.00 5.05 1.20 0.00
24.50 5.05 1.20 0.00
25.00 5.05 1.20 0.00
25.50 5.05 1.20 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.20 0.00
26.50 5.05 1.20 0.00
27.00 5.05 1.20 0.00
27.50 5.05 1.20 0.00
28.00 5.05 1.20 0.00
28.50 5.05 1.20 0.00
29.00 5.05 1.20 0.00
29.50 5.05 1.20 0.00
30.00 5.05 1.20 0.00
30.50 5.05 1.20 0.00
31.00 5.05 1.20 0.00
31.50 5.05 1.20 0.00
32.00 5.05 1.20 0.00
32.50 5.05 1.20 0.00
33.00 5.05 1.20 0.00
33.50 5.05 1.20 0.00
34.00 5.05 1.20 0.00
34.50 5.05 1.20 0.00
35.00 5.05 1.20 0.00
35.50 5.05 1.20 0.00
36.00 5.05 1.20 0.00
36.50 5.05 1.20 0.00
37.00 5.05 1.20 0.00
37.50 5.05 1.20 0.00
38.00 5.05 1.20 0.00
38.50 5.05 1.20 0.00
39.00 5.05 1.20 0.00
39.50 5.05 1.20 0.00
40.00 5.05 1.20 0.00
40.50 5.05 1.20 0.00
41.00 5.05 1.20 0.00
41.50 5.05 1.20 0.00
42.00 5.05 1.20 0.00
42.50 5.05 1.20 0.00
43.00 5.05 1.20 0.00
43.50 5.05 1.20 0.00
44.00 5.05 1.20 0.00
44.50 5.05 1.20 0.00
45.00 5.05 1.20 0.00
45.50 5.05 1.20 0.00
46.00 5.05 1.20 0.00
46.50 5.05 1.20 0.00
47.00 5.05 1.20 0.00
47.50 5.05 1.20 0.00
48.00 5.05 1.20 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 0.78 cfs @ 12.16 hrs,  Volume= 0.067 af,  Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (sf) CN Description
4,530 98 Paved parking, HSG B

11,185 61 >75% Grass cover, Good, HSG B
15,715 72 Weighted Average
11,185 61 71.17% Pervious Area
4,530 98 28.83% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=15,715 sf

Runoff Volume=0.067 af
Runoff Depth=2.24"

Flow Length=205'
Tc=11.1 min

CN=72

0.78 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.01 0.01
10.50 1.09 0.02 0.01
11.00 1.26 0.05 0.02
11.50 1.50 0.11 0.05
12.00 2.52 0.54 0.34
12.50 3.55 1.15 0.32
13.00 3.79 1.31 0.11
13.50 3.96 1.43 0.08
14.00 4.10 1.53 0.07
14.50 4.21 1.61 0.06
15.00 4.31 1.68 0.05
15.50 4.40 1.75 0.05
16.00 4.47 1.80 0.04
16.50 4.54 1.85 0.03
17.00 4.59 1.89 0.03
17.50 4.64 1.93 0.03
18.00 4.69 1.96 0.02
18.50 4.73 1.99 0.02
19.00 4.76 2.02 0.02
19.50 4.80 2.04 0.02
20.00 4.83 2.07 0.02
20.50 4.86 2.09 0.02
21.00 4.90 2.12 0.02
21.50 4.92 2.14 0.02
22.00 4.95 2.16 0.02
22.50 4.98 2.18 0.01
23.00 5.00 2.20 0.01
23.50 5.03 2.22 0.01
24.00 5.05 2.24 0.01
24.50 5.05 2.24 0.00
25.00 5.05 2.24 0.00
25.50 5.05 2.24 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 2.24 0.00
26.50 5.05 2.24 0.00
27.00 5.05 2.24 0.00
27.50 5.05 2.24 0.00
28.00 5.05 2.24 0.00
28.50 5.05 2.24 0.00
29.00 5.05 2.24 0.00
29.50 5.05 2.24 0.00
30.00 5.05 2.24 0.00
30.50 5.05 2.24 0.00
31.00 5.05 2.24 0.00
31.50 5.05 2.24 0.00
32.00 5.05 2.24 0.00
32.50 5.05 2.24 0.00
33.00 5.05 2.24 0.00
33.50 5.05 2.24 0.00
34.00 5.05 2.24 0.00
34.50 5.05 2.24 0.00
35.00 5.05 2.24 0.00
35.50 5.05 2.24 0.00
36.00 5.05 2.24 0.00
36.50 5.05 2.24 0.00
37.00 5.05 2.24 0.00
37.50 5.05 2.24 0.00
38.00 5.05 2.24 0.00
38.50 5.05 2.24 0.00
39.00 5.05 2.24 0.00
39.50 5.05 2.24 0.00
40.00 5.05 2.24 0.00
40.50 5.05 2.24 0.00
41.00 5.05 2.24 0.00
41.50 5.05 2.24 0.00
42.00 5.05 2.24 0.00
42.50 5.05 2.24 0.00
43.00 5.05 2.24 0.00
43.50 5.05 2.24 0.00
44.00 5.05 2.24 0.00
44.50 5.05 2.24 0.00
45.00 5.05 2.24 0.00
45.50 5.05 2.24 0.00
46.00 5.05 2.24 0.00
46.50 5.05 2.24 0.00
47.00 5.05 2.24 0.00
47.50 5.05 2.24 0.00
48.00 5.05 2.24 0.00
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Summary for Subcatchment EX-4: Grass Island

Runoff = 0.08 cfs @ 12.10 hrs,  Volume= 0.006 af,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (sf) CN Description
2,287 61 >75% Grass cover, Good, HSG B
2,287 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0

Type III 24-hr
10-Year Rainfall=5.05"

Runoff Area=2,287 sf
Runoff Volume=0.006 af

Runoff Depth=1.40"
Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.08 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.01 0.00
12.00 2.52 0.20 0.04
12.50 3.55 0.59 0.02
13.00 3.79 0.71 0.01
13.50 3.96 0.79 0.01
14.00 4.10 0.86 0.01
14.50 4.21 0.92 0.01
15.00 4.31 0.98 0.01
15.50 4.40 1.02 0.00
16.00 4.47 1.06 0.00
16.50 4.54 1.10 0.00
17.00 4.59 1.13 0.00
17.50 4.64 1.16 0.00
18.00 4.69 1.18 0.00
18.50 4.73 1.21 0.00
19.00 4.76 1.23 0.00
19.50 4.80 1.25 0.00
20.00 4.83 1.27 0.00
20.50 4.86 1.29 0.00
21.00 4.90 1.31 0.00
21.50 4.92 1.32 0.00
22.00 4.95 1.34 0.00
22.50 4.98 1.36 0.00
23.00 5.00 1.37 0.00
23.50 5.03 1.39 0.00
24.00 5.05 1.40 0.00
24.50 5.05 1.40 0.00
25.00 5.05 1.40 0.00
25.50 5.05 1.40 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.40 0.00
26.50 5.05 1.40 0.00
27.00 5.05 1.40 0.00
27.50 5.05 1.40 0.00
28.00 5.05 1.40 0.00
28.50 5.05 1.40 0.00
29.00 5.05 1.40 0.00
29.50 5.05 1.40 0.00
30.00 5.05 1.40 0.00
30.50 5.05 1.40 0.00
31.00 5.05 1.40 0.00
31.50 5.05 1.40 0.00
32.00 5.05 1.40 0.00
32.50 5.05 1.40 0.00
33.00 5.05 1.40 0.00
33.50 5.05 1.40 0.00
34.00 5.05 1.40 0.00
34.50 5.05 1.40 0.00
35.00 5.05 1.40 0.00
35.50 5.05 1.40 0.00
36.00 5.05 1.40 0.00
36.50 5.05 1.40 0.00
37.00 5.05 1.40 0.00
37.50 5.05 1.40 0.00
38.00 5.05 1.40 0.00
38.50 5.05 1.40 0.00
39.00 5.05 1.40 0.00
39.50 5.05 1.40 0.00
40.00 5.05 1.40 0.00
40.50 5.05 1.40 0.00
41.00 5.05 1.40 0.00
41.50 5.05 1.40 0.00
42.00 5.05 1.40 0.00
42.50 5.05 1.40 0.00
43.00 5.05 1.40 0.00
43.50 5.05 1.40 0.00
44.00 5.05 1.40 0.00
44.50 5.05 1.40 0.00
45.00 5.05 1.40 0.00
45.50 5.05 1.40 0.00
46.00 5.05 1.40 0.00
46.50 5.05 1.40 0.00
47.00 5.05 1.40 0.00
47.50 5.05 1.40 0.00
48.00 5.05 1.40 0.00
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Summary for Subcatchment EX-5: Parking Lot

Runoff = 1.94 cfs @ 12.09 hrs,  Volume= 0.161 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (sf) CN Description
17,487 98 Paved parking, HSG B
17,487 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=17,487 sf

Runoff Volume=0.161 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

1.94 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.00
2.00 0.10 0.01 0.01
2.50 0.13 0.03 0.01
3.00 0.16 0.04 0.01
3.50 0.19 0.06 0.02
4.00 0.22 0.08 0.02
4.50 0.25 0.11 0.02
5.00 0.29 0.13 0.02
5.50 0.32 0.16 0.03
6.00 0.36 0.20 0.03
6.50 0.41 0.24 0.03
7.00 0.46 0.28 0.04
7.50 0.51 0.33 0.04
8.00 0.58 0.39 0.05
8.50 0.65 0.46 0.06
9.00 0.74 0.54 0.07
9.50 0.84 0.63 0.08

10.00 0.95 0.75 0.09
10.50 1.09 0.88 0.12
11.00 1.26 1.05 0.14
11.50 1.50 1.28 0.22
12.00 2.52 2.30 1.26
12.50 3.55 3.31 0.41
13.00 3.79 3.55 0.17
13.50 3.96 3.72 0.13
14.00 4.10 3.86 0.10
14.50 4.21 3.98 0.09
15.00 4.31 4.08 0.08
15.50 4.40 4.17 0.07
16.00 4.47 4.24 0.06
16.50 4.54 4.30 0.05
17.00 4.59 4.36 0.04
17.50 4.64 4.41 0.04
18.00 4.69 4.45 0.03
18.50 4.73 4.49 0.03
19.00 4.76 4.53 0.03
19.50 4.80 4.56 0.03
20.00 4.83 4.60 0.03
20.50 4.86 4.63 0.03
21.00 4.90 4.66 0.02
21.50 4.92 4.69 0.02
22.00 4.95 4.72 0.02
22.50 4.98 4.74 0.02
23.00 5.00 4.77 0.02
23.50 5.03 4.79 0.02
24.00 5.05 4.81 0.02
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Subcatchment EX-7: Convenience Store

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 0.053 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (sf) CN Description
5,789 98 Unconnected roofs, HSG B
5,789 98 100.00% Impervious Area
5,789 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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lo

w
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)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=5,789 sf

Runoff Volume=0.053 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

0.64 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.00
2.00 0.10 0.01 0.00
2.50 0.13 0.03 0.00
3.00 0.16 0.04 0.00
3.50 0.19 0.06 0.01
4.00 0.22 0.08 0.01
4.50 0.25 0.11 0.01
5.00 0.29 0.13 0.01
5.50 0.32 0.16 0.01
6.00 0.36 0.20 0.01
6.50 0.41 0.24 0.01
7.00 0.46 0.28 0.01
7.50 0.51 0.33 0.01
8.00 0.58 0.39 0.02
8.50 0.65 0.46 0.02
9.00 0.74 0.54 0.02
9.50 0.84 0.63 0.03

10.00 0.95 0.75 0.03
10.50 1.09 0.88 0.04
11.00 1.26 1.05 0.05
11.50 1.50 1.28 0.07
12.00 2.52 2.30 0.42
12.50 3.55 3.31 0.14
13.00 3.79 3.55 0.06
13.50 3.96 3.72 0.04
14.00 4.10 3.86 0.03
14.50 4.21 3.98 0.03
15.00 4.31 4.08 0.03
15.50 4.40 4.17 0.02
16.00 4.47 4.24 0.02
16.50 4.54 4.30 0.02
17.00 4.59 4.36 0.01
17.50 4.64 4.41 0.01
18.00 4.69 4.45 0.01
18.50 4.73 4.49 0.01
19.00 4.76 4.53 0.01
19.50 4.80 4.56 0.01
20.00 4.83 4.60 0.01
20.50 4.86 4.63 0.01
21.00 4.90 4.66 0.01
21.50 4.92 4.69 0.01
22.00 4.95 4.72 0.01
22.50 4.98 4.74 0.01
23.00 5.00 4.77 0.01
23.50 5.03 4.79 0.01
24.00 5.05 4.81 0.01
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 0.68 cfs @ 12.09 hrs,  Volume= 0.056 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (sf) CN Description
6,100 98 Unconnected roofs, HSG B
6,100 98 100.00% Impervious Area
6,100 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.75

0.7
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0.6
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0.5
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0.4
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0

Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=6,100 sf

Runoff Volume=0.056 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

0.68 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.00
2.00 0.10 0.01 0.00
2.50 0.13 0.03 0.00
3.00 0.16 0.04 0.00
3.50 0.19 0.06 0.01
4.00 0.22 0.08 0.01
4.50 0.25 0.11 0.01
5.00 0.29 0.13 0.01
5.50 0.32 0.16 0.01
6.00 0.36 0.20 0.01
6.50 0.41 0.24 0.01
7.00 0.46 0.28 0.01
7.50 0.51 0.33 0.01
8.00 0.58 0.39 0.02
8.50 0.65 0.46 0.02
9.00 0.74 0.54 0.02
9.50 0.84 0.63 0.03

10.00 0.95 0.75 0.03
10.50 1.09 0.88 0.04
11.00 1.26 1.05 0.05
11.50 1.50 1.28 0.08
12.00 2.52 2.30 0.44
12.50 3.55 3.31 0.14
13.00 3.79 3.55 0.06
13.50 3.96 3.72 0.04
14.00 4.10 3.86 0.04
14.50 4.21 3.98 0.03
15.00 4.31 4.08 0.03
15.50 4.40 4.17 0.02
16.00 4.47 4.24 0.02
16.50 4.54 4.30 0.02
17.00 4.59 4.36 0.02
17.50 4.64 4.41 0.01
18.00 4.69 4.45 0.01
18.50 4.73 4.49 0.01
19.00 4.76 4.53 0.01
19.50 4.80 4.56 0.01
20.00 4.83 4.60 0.01
20.50 4.86 4.63 0.01
21.00 4.90 4.66 0.01
21.50 4.92 4.69 0.01
22.00 4.95 4.72 0.01
22.50 4.98 4.74 0.01
23.00 5.00 4.77 0.01
23.50 5.03 4.79 0.01
24.00 5.05 4.81 0.01
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (sf) CN Description
984 98 Unconnected roofs, HSG B
984 98 100.00% Impervious Area
984 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.12
0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
10-Year Rainfall=5.05"

Runoff Area=984 sf
Runoff Volume=0.009 af

Runoff Depth=4.81"
Tc=6.0 min

CN=98

0.11 cfs
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Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.00
2.00 0.10 0.01 0.00
2.50 0.13 0.03 0.00
3.00 0.16 0.04 0.00
3.50 0.19 0.06 0.00
4.00 0.22 0.08 0.00
4.50 0.25 0.11 0.00
5.00 0.29 0.13 0.00
5.50 0.32 0.16 0.00
6.00 0.36 0.20 0.00
6.50 0.41 0.24 0.00
7.00 0.46 0.28 0.00
7.50 0.51 0.33 0.00
8.00 0.58 0.39 0.00
8.50 0.65 0.46 0.00
9.00 0.74 0.54 0.00
9.50 0.84 0.63 0.00

10.00 0.95 0.75 0.01
10.50 1.09 0.88 0.01
11.00 1.26 1.05 0.01
11.50 1.50 1.28 0.01
12.00 2.52 2.30 0.07
12.50 3.55 3.31 0.02
13.00 3.79 3.55 0.01
13.50 3.96 3.72 0.01
14.00 4.10 3.86 0.01
14.50 4.21 3.98 0.01
15.00 4.31 4.08 0.00
15.50 4.40 4.17 0.00
16.00 4.47 4.24 0.00
16.50 4.54 4.30 0.00
17.00 4.59 4.36 0.00
17.50 4.64 4.41 0.00
18.00 4.69 4.45 0.00
18.50 4.73 4.49 0.00
19.00 4.76 4.53 0.00
19.50 4.80 4.56 0.00
20.00 4.83 4.60 0.00
20.50 4.86 4.63 0.00
21.00 4.90 4.66 0.00
21.50 4.92 4.69 0.00
22.00 4.95 4.72 0.00
22.50 4.98 4.74 0.00
23.00 5.00 4.77 0.00
23.50 5.03 4.79 0.00
24.00 5.05 4.81 0.00
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00
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Summary for Subcatchment P-1: Existing Woods

Runoff = 0.65 cfs @ 12.11 hrs,  Volume= 0.056 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.032 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
0.595 57 Weighted Average
0.595 57 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment P-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.595 ac

Runoff Volume=0.056 af
Runoff Depth=1.13"

Flow Length=353'
Tc=6.5 min

CN=57

0.65 cfs
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Hydrograph for Subcatchment P-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.00 0.00
12.00 2.52 0.12 0.27
12.50 3.55 0.43 0.23
13.00 3.79 0.53 0.10
13.50 3.96 0.60 0.08
14.00 4.10 0.66 0.07
14.50 4.21 0.71 0.06
15.00 4.31 0.76 0.05
15.50 4.40 0.80 0.05
16.00 4.47 0.84 0.04
16.50 4.54 0.87 0.04
17.00 4.59 0.90 0.03
17.50 4.64 0.92 0.03
18.00 4.69 0.94 0.03
18.50 4.73 0.96 0.02
19.00 4.76 0.98 0.02
19.50 4.80 1.00 0.02
20.00 4.83 1.02 0.02
20.50 4.86 1.03 0.02
21.00 4.90 1.05 0.02
21.50 4.92 1.06 0.02
22.00 4.95 1.08 0.02
22.50 4.98 1.09 0.02
23.00 5.00 1.11 0.02
23.50 5.03 1.12 0.01
24.00 5.05 1.13 0.01
24.50 5.05 1.13 0.00
25.00 5.05 1.13 0.00
25.50 5.05 1.13 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.13 0.00
26.50 5.05 1.13 0.00
27.00 5.05 1.13 0.00
27.50 5.05 1.13 0.00
28.00 5.05 1.13 0.00
28.50 5.05 1.13 0.00
29.00 5.05 1.13 0.00
29.50 5.05 1.13 0.00
30.00 5.05 1.13 0.00
30.50 5.05 1.13 0.00
31.00 5.05 1.13 0.00
31.50 5.05 1.13 0.00
32.00 5.05 1.13 0.00
32.50 5.05 1.13 0.00
33.00 5.05 1.13 0.00
33.50 5.05 1.13 0.00
34.00 5.05 1.13 0.00
34.50 5.05 1.13 0.00
35.00 5.05 1.13 0.00
35.50 5.05 1.13 0.00
36.00 5.05 1.13 0.00
36.50 5.05 1.13 0.00
37.00 5.05 1.13 0.00
37.50 5.05 1.13 0.00
38.00 5.05 1.13 0.00
38.50 5.05 1.13 0.00
39.00 5.05 1.13 0.00
39.50 5.05 1.13 0.00
40.00 5.05 1.13 0.00
40.50 5.05 1.13 0.00
41.00 5.05 1.13 0.00
41.50 5.05 1.13 0.00
42.00 5.05 1.13 0.00
42.50 5.05 1.13 0.00
43.00 5.05 1.13 0.00
43.50 5.05 1.13 0.00
44.00 5.05 1.13 0.00
44.50 5.05 1.13 0.00
45.00 5.05 1.13 0.00
45.50 5.05 1.13 0.00
46.00 5.05 1.13 0.00
46.50 5.05 1.13 0.00
47.00 5.05 1.13 0.00
47.50 5.05 1.13 0.00
48.00 5.05 1.13 0.00
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Summary for Subcatchment P-2: Prop. Woods & Grass

Runoff = 0.74 cfs @ 12.36 hrs,  Volume= 0.095 af,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment P-2: Prop. Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.955 ac

Runoff Volume=0.095 af
Runoff Depth=1.20"

Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

0.74 cfs
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Hydrograph for Subcatchment P-2: Prop. Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.00 0.00
12.00 2.52 0.14 0.11
12.50 3.55 0.47 0.66
13.00 3.79 0.57 0.24
13.50 3.96 0.65 0.15
14.00 4.10 0.71 0.13
14.50 4.21 0.76 0.11
15.00 4.31 0.81 0.10
15.50 4.40 0.86 0.09
16.00 4.47 0.89 0.07
16.50 4.54 0.92 0.06
17.00 4.59 0.95 0.06
17.50 4.64 0.98 0.05
18.00 4.69 1.00 0.04
18.50 4.73 1.02 0.04
19.00 4.76 1.04 0.04
19.50 4.80 1.06 0.04
20.00 4.83 1.08 0.04
20.50 4.86 1.10 0.03
21.00 4.90 1.11 0.03
21.50 4.92 1.13 0.03
22.00 4.95 1.14 0.03
22.50 4.98 1.16 0.03
23.00 5.00 1.17 0.03
23.50 5.03 1.18 0.03
24.00 5.05 1.20 0.02
24.50 5.05 1.20 0.00
25.00 5.05 1.20 0.00
25.50 5.05 1.20 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.20 0.00
26.50 5.05 1.20 0.00
27.00 5.05 1.20 0.00
27.50 5.05 1.20 0.00
28.00 5.05 1.20 0.00
28.50 5.05 1.20 0.00
29.00 5.05 1.20 0.00
29.50 5.05 1.20 0.00
30.00 5.05 1.20 0.00
30.50 5.05 1.20 0.00
31.00 5.05 1.20 0.00
31.50 5.05 1.20 0.00
32.00 5.05 1.20 0.00
32.50 5.05 1.20 0.00
33.00 5.05 1.20 0.00
33.50 5.05 1.20 0.00
34.00 5.05 1.20 0.00
34.50 5.05 1.20 0.00
35.00 5.05 1.20 0.00
35.50 5.05 1.20 0.00
36.00 5.05 1.20 0.00
36.50 5.05 1.20 0.00
37.00 5.05 1.20 0.00
37.50 5.05 1.20 0.00
38.00 5.05 1.20 0.00
38.50 5.05 1.20 0.00
39.00 5.05 1.20 0.00
39.50 5.05 1.20 0.00
40.00 5.05 1.20 0.00
40.50 5.05 1.20 0.00
41.00 5.05 1.20 0.00
41.50 5.05 1.20 0.00
42.00 5.05 1.20 0.00
42.50 5.05 1.20 0.00
43.00 5.05 1.20 0.00
43.50 5.05 1.20 0.00
44.00 5.05 1.20 0.00
44.50 5.05 1.20 0.00
45.00 5.05 1.20 0.00
45.50 5.05 1.20 0.00
46.00 5.05 1.20 0.00
46.50 5.05 1.20 0.00
47.00 5.05 1.20 0.00
47.50 5.05 1.20 0.00
48.00 5.05 1.20 0.00
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Summary for Subcatchment P-3: Prop. Parking Lot

Runoff = 8.51 cfs @ 12.09 hrs,  Volume= 0.707 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
1.763 98 Paved parking, HSG B
1.763 98 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-3: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=1.763 ac

Runoff Volume=0.707 af
Runoff Depth=4.81"

Tc=6.0 min
CN=98

8.51 cfs
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Hydrograph for Subcatchment P-3: Prop. Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.01 0.02
2.00 0.10 0.01 0.03
2.50 0.13 0.03 0.05
3.00 0.16 0.04 0.06
3.50 0.19 0.06 0.07
4.00 0.22 0.08 0.08
4.50 0.25 0.11 0.09
5.00 0.29 0.13 0.10
5.50 0.32 0.16 0.11
6.00 0.36 0.20 0.12
6.50 0.41 0.24 0.14
7.00 0.46 0.28 0.16
7.50 0.51 0.33 0.19
8.00 0.58 0.39 0.21
8.50 0.65 0.46 0.26
9.00 0.74 0.54 0.31
9.50 0.84 0.63 0.36

10.00 0.95 0.75 0.42
10.50 1.09 0.88 0.51
11.00 1.26 1.05 0.62
11.50 1.50 1.28 0.98
12.00 2.52 2.30 5.53
12.50 3.55 3.31 1.80
13.00 3.79 3.55 0.73
13.50 3.96 3.72 0.57
14.00 4.10 3.86 0.46
14.50 4.21 3.98 0.40
15.00 4.31 4.08 0.35
15.50 4.40 4.17 0.29
16.00 4.47 4.24 0.24
16.50 4.54 4.30 0.21
17.00 4.59 4.36 0.19
17.50 4.64 4.41 0.17
18.00 4.69 4.45 0.15
18.50 4.73 4.49 0.14
19.00 4.76 4.53 0.13
19.50 4.80 4.56 0.12
20.00 4.83 4.60 0.12
20.50 4.86 4.63 0.11
21.00 4.90 4.66 0.11
21.50 4.92 4.69 0.10
22.00 4.95 4.72 0.10
22.50 4.98 4.74 0.09
23.00 5.00 4.77 0.09
23.50 5.03 4.79 0.08
24.00 5.05 4.81 0.08
24.50 5.05 4.81 0.00
25.00 5.05 4.81 0.00
25.50 5.05 4.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 4.81 0.00
26.50 5.05 4.81 0.00
27.00 5.05 4.81 0.00
27.50 5.05 4.81 0.00
28.00 5.05 4.81 0.00
28.50 5.05 4.81 0.00
29.00 5.05 4.81 0.00
29.50 5.05 4.81 0.00
30.00 5.05 4.81 0.00
30.50 5.05 4.81 0.00
31.00 5.05 4.81 0.00
31.50 5.05 4.81 0.00
32.00 5.05 4.81 0.00
32.50 5.05 4.81 0.00
33.00 5.05 4.81 0.00
33.50 5.05 4.81 0.00
34.00 5.05 4.81 0.00
34.50 5.05 4.81 0.00
35.00 5.05 4.81 0.00
35.50 5.05 4.81 0.00
36.00 5.05 4.81 0.00
36.50 5.05 4.81 0.00
37.00 5.05 4.81 0.00
37.50 5.05 4.81 0.00
38.00 5.05 4.81 0.00
38.50 5.05 4.81 0.00
39.00 5.05 4.81 0.00
39.50 5.05 4.81 0.00
40.00 5.05 4.81 0.00
40.50 5.05 4.81 0.00
41.00 5.05 4.81 0.00
41.50 5.05 4.81 0.00
42.00 5.05 4.81 0.00
42.50 5.05 4.81 0.00
43.00 5.05 4.81 0.00
43.50 5.05 4.81 0.00
44.00 5.05 4.81 0.00
44.50 5.05 4.81 0.00
45.00 5.05 4.81 0.00
45.50 5.05 4.81 0.00
46.00 5.05 4.81 0.00
46.50 5.05 4.81 0.00
47.00 5.05 4.81 0.00
47.50 5.05 4.81 0.00
48.00 5.05 4.81 0.00



Type III 24-hr  10-Year Rainfall=5.05"MAA230138.00 Proposed
  Printed  7/27/2023Prepared by Bohler Engineering

Page 105HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment P-4: Prop. Grass Islands

Runoff = 0.11 cfs @ 12.10 hrs,  Volume= 0.009 af,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.075 61 >75% Grass cover, Good, HSG B
0.075 61 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-4: Prop. Grass Islands

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.075 ac

Runoff Volume=0.009 af
Runoff Depth=1.40"

Tc=6.0 min
CN=61

0.11 cfs
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Hydrograph for Subcatchment P-4: Prop. Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.00 0.00
9.00 0.74 0.00 0.00
9.50 0.84 0.00 0.00

10.00 0.95 0.00 0.00
10.50 1.09 0.00 0.00
11.00 1.26 0.00 0.00
11.50 1.50 0.01 0.00
12.00 2.52 0.20 0.05
12.50 3.55 0.59 0.03
13.00 3.79 0.71 0.01
13.50 3.96 0.79 0.01
14.00 4.10 0.86 0.01
14.50 4.21 0.92 0.01
15.00 4.31 0.98 0.01
15.50 4.40 1.02 0.01
16.00 4.47 1.06 0.01
16.50 4.54 1.10 0.01
17.00 4.59 1.13 0.00
17.50 4.64 1.16 0.00
18.00 4.69 1.18 0.00
18.50 4.73 1.21 0.00
19.00 4.76 1.23 0.00
19.50 4.80 1.25 0.00
20.00 4.83 1.27 0.00
20.50 4.86 1.29 0.00
21.00 4.90 1.31 0.00
21.50 4.92 1.32 0.00
22.00 4.95 1.34 0.00
22.50 4.98 1.36 0.00
23.00 5.00 1.37 0.00
23.50 5.03 1.39 0.00
24.00 5.05 1.40 0.00
24.50 5.05 1.40 0.00
25.00 5.05 1.40 0.00
25.50 5.05 1.40 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 1.40 0.00
26.50 5.05 1.40 0.00
27.00 5.05 1.40 0.00
27.50 5.05 1.40 0.00
28.00 5.05 1.40 0.00
28.50 5.05 1.40 0.00
29.00 5.05 1.40 0.00
29.50 5.05 1.40 0.00
30.00 5.05 1.40 0.00
30.50 5.05 1.40 0.00
31.00 5.05 1.40 0.00
31.50 5.05 1.40 0.00
32.00 5.05 1.40 0.00
32.50 5.05 1.40 0.00
33.00 5.05 1.40 0.00
33.50 5.05 1.40 0.00
34.00 5.05 1.40 0.00
34.50 5.05 1.40 0.00
35.00 5.05 1.40 0.00
35.50 5.05 1.40 0.00
36.00 5.05 1.40 0.00
36.50 5.05 1.40 0.00
37.00 5.05 1.40 0.00
37.50 5.05 1.40 0.00
38.00 5.05 1.40 0.00
38.50 5.05 1.40 0.00
39.00 5.05 1.40 0.00
39.50 5.05 1.40 0.00
40.00 5.05 1.40 0.00
40.50 5.05 1.40 0.00
41.00 5.05 1.40 0.00
41.50 5.05 1.40 0.00
42.00 5.05 1.40 0.00
42.50 5.05 1.40 0.00
43.00 5.05 1.40 0.00
43.50 5.05 1.40 0.00
44.00 5.05 1.40 0.00
44.50 5.05 1.40 0.00
45.00 5.05 1.40 0.00
45.50 5.05 1.40 0.00
46.00 5.05 1.40 0.00
46.50 5.05 1.40 0.00
47.00 5.05 1.40 0.00
47.50 5.05 1.40 0.00
48.00 5.05 1.40 0.00
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Summary for Subcatchment P-5: Prop. Forebay

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 0.013 af,  Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.05"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-5: Prop. Forebay

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.05"
Runoff Area=0.055 ac

Runoff Volume=0.013 af
Runoff Depth=2.94"

Tc=6.0 min
CN=80

0.19 cfs
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Hydrograph for Subcatchment P-5: Prop. Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.08 0.00 0.00
2.00 0.10 0.00 0.00
2.50 0.13 0.00 0.00
3.00 0.16 0.00 0.00
3.50 0.19 0.00 0.00
4.00 0.22 0.00 0.00
4.50 0.25 0.00 0.00
5.00 0.29 0.00 0.00
5.50 0.32 0.00 0.00
6.00 0.36 0.00 0.00
6.50 0.41 0.00 0.00
7.00 0.46 0.00 0.00
7.50 0.51 0.00 0.00
8.00 0.58 0.00 0.00
8.50 0.65 0.01 0.00
9.00 0.74 0.02 0.00
9.50 0.84 0.04 0.00

10.00 0.95 0.07 0.00
10.50 1.09 0.11 0.01
11.00 1.26 0.18 0.01
11.50 1.50 0.29 0.01
12.00 2.52 0.91 0.11
12.50 3.55 1.67 0.04
13.00 3.79 1.87 0.02
13.50 3.96 2.01 0.01
14.00 4.10 2.12 0.01
14.50 4.21 2.22 0.01
15.00 4.31 2.30 0.01
15.50 4.40 2.38 0.01
16.00 4.47 2.44 0.01
16.50 4.54 2.49 0.01
17.00 4.59 2.54 0.01
17.50 4.64 2.58 0.00
18.00 4.69 2.62 0.00
18.50 4.73 2.66 0.00
19.00 4.76 2.69 0.00
19.50 4.80 2.72 0.00
20.00 4.83 2.75 0.00
20.50 4.86 2.78 0.00
21.00 4.90 2.80 0.00
21.50 4.92 2.83 0.00
22.00 4.95 2.85 0.00
22.50 4.98 2.87 0.00
23.00 5.00 2.90 0.00
23.50 5.03 2.92 0.00
24.00 5.05 2.94 0.00
24.50 5.05 2.94 0.00
25.00 5.05 2.94 0.00
25.50 5.05 2.94 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 5.05 2.94 0.00
26.50 5.05 2.94 0.00
27.00 5.05 2.94 0.00
27.50 5.05 2.94 0.00
28.00 5.05 2.94 0.00
28.50 5.05 2.94 0.00
29.00 5.05 2.94 0.00
29.50 5.05 2.94 0.00
30.00 5.05 2.94 0.00
30.50 5.05 2.94 0.00
31.00 5.05 2.94 0.00
31.50 5.05 2.94 0.00
32.00 5.05 2.94 0.00
32.50 5.05 2.94 0.00
33.00 5.05 2.94 0.00
33.50 5.05 2.94 0.00
34.00 5.05 2.94 0.00
34.50 5.05 2.94 0.00
35.00 5.05 2.94 0.00
35.50 5.05 2.94 0.00
36.00 5.05 2.94 0.00
36.50 5.05 2.94 0.00
37.00 5.05 2.94 0.00
37.50 5.05 2.94 0.00
38.00 5.05 2.94 0.00
38.50 5.05 2.94 0.00
39.00 5.05 2.94 0.00
39.50 5.05 2.94 0.00
40.00 5.05 2.94 0.00
40.50 5.05 2.94 0.00
41.00 5.05 2.94 0.00
41.50 5.05 2.94 0.00
42.00 5.05 2.94 0.00
42.50 5.05 2.94 0.00
43.00 5.05 2.94 0.00
43.50 5.05 2.94 0.00
44.00 5.05 2.94 0.00
44.50 5.05 2.94 0.00
45.00 5.05 2.94 0.00
45.50 5.05 2.94 0.00
46.00 5.05 2.94 0.00
46.50 5.05 2.94 0.00
47.00 5.05 2.94 0.00
47.50 5.05 2.94 0.00
48.00 5.05 2.94 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.848 ac, 61.90% Impervious,  Inflow Depth = 3.47"    for  10-Year event
Inflow = 9.04 cfs @ 12.09 hrs,  Volume= 0.825 af
Outflow = 1.97 cfs @ 12.54 hrs,  Volume= 0.670 af,  Atten= 78%,  Lag= 27.2 min
Primary = 1.97 cfs @ 12.54 hrs,  Volume= 0.670 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 538.28' @ 12.57 hrs   Surf.Area= 6,897 sf   Storage= 15,395 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 201.5 min ( 969.0 - 767.5 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 29,487 cf Prop Forebay (Irregular) Listed below (Recalc)

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

535.00 2,967 235.0 0 0 2,967
536.00 3,805 259.4 3,377 3,377 3,958
537.00 5,041 301.1 4,409 7,786 5,839
538.00 6,474 341.1 5,743 13,528 7,908
539.00 8,052 379.2 7,249 20,777 10,122
540.00 9,385 401.2 8,710 29,487 11,543

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=1.95 cfs @ 12.54 hrs  HW=538.28'  TW=537.52'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  ( Controls 0.00 cfs)
2=12.0" x 72' Culvert  (Inlet Controls 1.55 cfs @ 2.37 fps)
3=Culvert  (Outlet Controls 0.40 cfs @ 2.01 fps)
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Pond 1P: Forebay
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.00 0 535.00 0.00
2.00 0.03 0 535.00 0.03
3.00 0.06 0 535.00 0.06
4.00 0.08 0 535.00 0.08
5.00 0.10 0 535.00 0.10
6.00 0.12 0 535.00 0.12
7.00 0.16 0 535.00 0.16
8.00 0.21 95 535.03 0.12
9.00 0.31 622 535.20 0.12

10.00 0.42 1,466 535.46 0.15
11.00 0.63 2,735 535.83 0.19
12.00 5.81 7,794 537.00 0.39
13.00 1.00 14,840 538.20 1.38
14.00 0.61 13,762 538.04 0.86
15.00 0.46 12,974 537.91 0.65
16.00 0.33 12,351 537.81 0.49
17.00 0.26 11,834 537.73 0.38
18.00 0.20 11,421 537.66 0.31
19.00 0.18 11,069 537.60 0.26
20.00 0.16 10,785 537.55 0.23
21.00 0.15 10,524 537.51 0.22
22.00 0.13 10,270 537.46 0.20
23.00 0.12 10,023 537.42 0.19
24.00 0.11 9,787 537.38 0.17
25.00 0.00 9,297 537.29 0.13
26.00 0.00 8,894 537.21 0.09
27.00 0.00 8,609 537.16 0.07
28.00 0.00 8,408 537.12 0.05
29.00 0.00 8,257 537.09 0.04
30.00 0.00 8,137 537.07 0.03
31.00 0.00 8,035 537.05 0.03
32.00 0.00 7,946 537.03 0.02
33.00 0.00 7,863 537.02 0.02
34.00 0.00 7,784 537.00 0.02
35.00 0.00 7,706 536.98 0.02
36.00 0.00 7,628 536.97 0.02
37.00 0.00 7,550 536.95 0.02
38.00 0.00 7,473 536.94 0.02
39.00 0.00 7,396 536.92 0.02
40.00 0.00 7,319 536.91 0.02
41.00 0.00 7,242 536.89 0.02
42.00 0.00 7,166 536.88 0.02
43.00 0.00 7,091 536.86 0.02
44.00 0.00 7,015 536.84 0.02
45.00 0.00 6,940 536.83 0.02
46.00 0.00 6,865 536.81 0.02
47.00 0.00 6,791 536.80 0.02
48.00 0.00 6,716 536.78 0.02
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Summary for Pond 2P: Detention Area

Inflow Area = 3.917 ac, 62.80% Impervious,  Inflow Depth > 3.08"    for  10-Year event
Inflow = 4.54 cfs @ 12.09 hrs,  Volume= 1.006 af
Outflow = 1.54 cfs @ 13.18 hrs,  Volume= 0.747 af,  Atten= 66%,  Lag= 65.3 min
Primary = 1.54 cfs @ 13.18 hrs,  Volume= 0.747 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 537.82' @ 13.18 hrs   Surf.Area= 5,816 sf   Storage= 17,080 cf

Plug-Flow detention time= 404.1 min calculated for 0.746 af (74% of inflow)
Center-of-Mass det. time= 235.6 min ( 1,136.6 - 901.0 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.54 cfs @ 13.18 hrs  HW=537.82'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 1.48 cfs of 13.80 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=8.0" Orifice/Grate  (Orifice Controls 1.17 cfs @ 3.35 fps)
4=8" Orifice/Grate  (Orifice Controls 0.31 cfs @ 1.92 fps)

5=1" Orifice/Grate  (Orifice Controls 0.05 cfs @ 9.36 fps)
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Pond 2P: Detention Area
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.01 1 534.00 0.00
2.00 0.05 104 534.04 0.00
3.00 0.08 321 534.12 0.01
4.00 0.11 638 534.24 0.01
5.00 0.14 1,049 534.38 0.02
6.00 0.17 1,545 534.55 0.02
7.00 0.23 2,179 534.75 0.02
8.00 0.21 2,940 534.97 0.03
9.00 0.24 3,617 535.15 0.03

10.00 0.32 4,508 535.37 0.03
11.00 0.45 5,761 535.67 0.03
12.00 2.98 9,116 536.36 0.04
13.00 1.76 17,007 537.81 1.50
14.00 1.10 16,627 537.74 1.31
15.00 0.83 15,931 537.62 1.00
16.00 0.62 15,367 537.52 0.77
17.00 0.48 14,903 537.44 0.59
18.00 0.39 14,561 537.38 0.47
19.00 0.33 14,312 537.33 0.39
20.00 0.30 14,147 537.30 0.33
21.00 0.27 14,033 537.28 0.30
22.00 0.25 13,949 537.27 0.28
23.00 0.23 13,872 537.25 0.25
24.00 0.21 13,794 537.24 0.23
25.00 0.13 13,601 537.20 0.18
26.00 0.09 13,414 537.17 0.14
27.00 0.07 13,240 537.14 0.11
28.00 0.05 13,085 537.11 0.09
29.00 0.04 12,951 537.08 0.07
30.00 0.03 12,836 537.06 0.06
31.00 0.03 12,735 537.04 0.05
32.00 0.02 12,643 537.03 0.05
33.00 0.02 12,557 537.01 0.05
34.00 0.02 12,473 537.00 0.05
35.00 0.02 12,389 536.98 0.05
36.00 0.02 12,305 536.97 0.04
37.00 0.02 12,221 536.95 0.04
38.00 0.02 12,138 536.93 0.04
39.00 0.02 12,054 536.92 0.04
40.00 0.02 11,971 536.90 0.04
41.00 0.02 11,888 536.89 0.04
42.00 0.02 11,804 536.87 0.04
43.00 0.02 11,721 536.86 0.04
44.00 0.02 11,638 536.84 0.04
45.00 0.02 11,556 536.83 0.04
46.00 0.02 11,473 536.81 0.04
47.00 0.02 11,390 536.79 0.04
48.00 0.02 11,308 536.78 0.04
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 4.278 ac, 59.93% Impervious,  Inflow Depth > 2.28"    for  10-Year event
Inflow = 1.63 cfs @ 13.14 hrs,  Volume= 0.814 af
Primary = 1.63 cfs @ 13.14 hrs,  Volume= 0.814 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.01 0.00 0.01
3.00 0.01 0.00 0.01
3.50 0.01 0.00 0.01
4.00 0.01 0.00 0.01
4.50 0.01 0.00 0.01
5.00 0.02 0.00 0.02
5.50 0.02 0.00 0.02
6.00 0.02 0.00 0.02
6.50 0.02 0.00 0.02
7.00 0.02 0.00 0.02
7.50 0.02 0.00 0.02
8.00 0.03 0.00 0.03
8.50 0.03 0.00 0.03
9.00 0.03 0.00 0.03
9.50 0.03 0.00 0.03

10.00 0.04 0.00 0.04
10.50 0.04 0.00 0.04
11.00 0.06 0.00 0.06
11.50 0.08 0.00 0.08
12.00 0.38 0.00 0.38
12.50 0.97 0.00 0.97
13.00 1.61 0.00 1.61
13.50 1.56 0.00 1.56
14.00 1.38 0.00 1.38
14.50 1.20 0.00 1.20
15.00 1.06 0.00 1.06
15.50 0.92 0.00 0.92
16.00 0.80 0.00 0.80
16.50 0.71 0.00 0.71
17.00 0.62 0.00 0.62
17.50 0.55 0.00 0.55
18.00 0.50 0.00 0.50
18.50 0.45 0.00 0.45
19.00 0.41 0.00 0.41
19.50 0.38 0.00 0.38
20.00 0.35 0.00 0.35
20.50 0.33 0.00 0.33
21.00 0.32 0.00 0.32
21.50 0.30 0.00 0.30
22.00 0.29 0.00 0.29
22.50 0.28 0.00 0.28
23.00 0.27 0.00 0.27
23.50 0.26 0.00 0.26
24.00 0.25 0.00 0.25
24.50 0.21 0.00 0.21
25.00 0.18 0.00 0.18
25.50 0.16 0.00 0.16

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.14 0.00 0.14
26.50 0.13 0.00 0.13
27.00 0.11 0.00 0.11
27.50 0.10 0.00 0.10
28.00 0.09 0.00 0.09
28.50 0.08 0.00 0.08
29.00 0.07 0.00 0.07
29.50 0.07 0.00 0.07
30.00 0.06 0.00 0.06
30.50 0.06 0.00 0.06
31.00 0.05 0.00 0.05
31.50 0.05 0.00 0.05
32.00 0.05 0.00 0.05
32.50 0.05 0.00 0.05
33.00 0.05 0.00 0.05
33.50 0.05 0.00 0.05
34.00 0.05 0.00 0.05
34.50 0.05 0.00 0.05
35.00 0.05 0.00 0.05
35.50 0.04 0.00 0.04
36.00 0.04 0.00 0.04
36.50 0.04 0.00 0.04
37.00 0.04 0.00 0.04
37.50 0.04 0.00 0.04
38.00 0.04 0.00 0.04
38.50 0.04 0.00 0.04
39.00 0.04 0.00 0.04
39.50 0.04 0.00 0.04
40.00 0.04 0.00 0.04
40.50 0.04 0.00 0.04
41.00 0.04 0.00 0.04
41.50 0.04 0.00 0.04
42.00 0.04 0.00 0.04
42.50 0.04 0.00 0.04
43.00 0.04 0.00 0.04
43.50 0.04 0.00 0.04
44.00 0.04 0.00 0.04
44.50 0.04 0.00 0.04
45.00 0.04 0.00 0.04
45.50 0.04 0.00 0.04
46.00 0.04 0.00 0.04
46.50 0.04 0.00 0.04
47.00 0.04 0.00 0.04
47.50 0.04 0.00 0.04
48.00 0.04 0.00 0.04
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Summary for Link DP2: NE Wetlands

Inflow Area = 0.595 ac, 0.00% Impervious,  Inflow Depth = 1.13"    for  10-Year event
Inflow = 0.65 cfs @ 12.11 hrs,  Volume= 0.056 af
Primary = 0.65 cfs @ 12.11 hrs,  Volume= 0.056 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.50 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.50 0.00 0.00 0.00
11.00 0.00 0.00 0.00
11.50 0.00 0.00 0.00
12.00 0.27 0.00 0.27
12.50 0.23 0.00 0.23
13.00 0.10 0.00 0.10
13.50 0.08 0.00 0.08
14.00 0.07 0.00 0.07
14.50 0.06 0.00 0.06
15.00 0.05 0.00 0.05
15.50 0.05 0.00 0.05
16.00 0.04 0.00 0.04
16.50 0.04 0.00 0.04
17.00 0.03 0.00 0.03
17.50 0.03 0.00 0.03
18.00 0.03 0.00 0.03
18.50 0.02 0.00 0.02
19.00 0.02 0.00 0.02
19.50 0.02 0.00 0.02
20.00 0.02 0.00 0.02
20.50 0.02 0.00 0.02
21.00 0.02 0.00 0.02
21.50 0.02 0.00 0.02
22.00 0.02 0.00 0.02
22.50 0.02 0.00 0.02
23.00 0.02 0.00 0.02
23.50 0.01 0.00 0.01
24.00 0.01 0.00 0.01
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=7,966 sf   0.00% Impervious   Runoff Depth=3.33"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=0.70 cfs  0.051 af

Runoff Area=5,970 sf   0.00% Impervious   Runoff Depth=1.86"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.28 cfs  0.021 af

Runoff Area=15,715 sf   28.83% Impervious   Runoff Depth=3.13"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=1.11 cfs  0.094 af

Runoff Area=2,287 sf   0.00% Impervious   Runoff Depth=2.12"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.12 cfs  0.009 af

Runoff Area=17,487 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=2.37 cfs  0.198 af

Runoff Area=5,789 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=0.78 cfs  0.066 af

Runoff Area=6,100 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=0.83 cfs  0.069 af

Runoff Area=984 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.13 cfs  0.011 af

Runoff Area=0.595 ac   0.00% Impervious   Runoff Depth=1.78"Subcatchment P-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=57   Runoff=1.11 cfs  0.088 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=1.86"Subcatchment P-2: Prop. Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=1.24 cfs  0.148 af

Runoff Area=1.763 ac   100.00% Impervious   Runoff Depth=5.93"Subcatchment P-3: Prop. Parking Lot
   Tc=6.0 min   CN=98   Runoff=10.41 cfs  0.871 af

Runoff Area=0.075 ac   0.00% Impervious   Runoff Depth=2.12"Subcatchment P-4: Prop. Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.18 cfs  0.013 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=3.93"Subcatchment P-5: Prop. Forebay
   Tc=6.0 min   CN=80   Runoff=0.25 cfs  0.018 af

Peak Elev=538.74'  Storage=18,702 cf   Inflow=11.32 cfs  1.051 afPond 1P: Forebay
   Outflow=3.17 cfs  0.896 af

Peak Elev=538.24'  Storage=19,598 cf   Inflow=6.50 cfs  1.322 afPond 2P: Detention Area
   Outflow=2.73 cfs  1.061 af

   Inflow=2.90 cfs  1.155 afLink DP1: Worc - Prov Tpke Swale
   Primary=2.90 cfs  1.155 af
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   Inflow=1.11 cfs  0.088 afLink DP2: NE Wetlands
   Primary=1.11 cfs  0.088 af

Total Runoff Area = 4.873 ac   Runoff Volume = 1.659 af   Average Runoff Depth = 4.09"
47.39% Pervious = 2.309 ac     52.61% Impervious = 2.564 ac
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Summary for Subcatchment EX-10: Detention Area

Runoff = 0.70 cfs @ 12.09 hrs,  Volume= 0.051 af,  Depth= 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (sf) CN Description
5,370 80 >75% Grass cover, Good, HSG D
2,596 61 >75% Grass cover, Good, HSG B
7,966 74 Weighted Average
7,966 74 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=7,966 sf

Runoff Volume=0.051 af
Runoff Depth=3.33"

Tc=6.0 min
CN=74

0.70 cfs
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Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.01 0.00
9.50 1.02 0.03 0.01

10.00 1.17 0.05 0.01
10.50 1.34 0.10 0.02
11.00 1.54 0.16 0.03
11.50 1.84 0.28 0.05
12.00 3.08 0.96 0.41
12.50 4.33 1.84 0.17
13.00 4.63 2.07 0.07
13.50 4.83 2.23 0.06
14.00 5.00 2.37 0.05
14.50 5.15 2.48 0.04
15.00 5.27 2.58 0.04
15.50 5.38 2.67 0.03
16.00 5.47 2.74 0.03
16.50 5.54 2.80 0.02
17.00 5.61 2.86 0.02
17.50 5.67 2.91 0.02
18.00 5.73 2.96 0.02
18.50 5.77 3.00 0.01
19.00 5.82 3.03 0.01
19.50 5.86 3.07 0.01
20.00 5.90 3.10 0.01
20.50 5.94 3.14 0.01
21.00 5.98 3.17 0.01
21.50 6.02 3.20 0.01
22.00 6.05 3.23 0.01
22.50 6.08 3.26 0.01
23.00 6.11 3.28 0.01
23.50 6.14 3.31 0.01
24.00 6.17 3.33 0.01
24.50 6.17 3.33 0.00
25.00 6.17 3.33 0.00
25.50 6.17 3.33 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 3.33 0.00
26.50 6.17 3.33 0.00
27.00 6.17 3.33 0.00
27.50 6.17 3.33 0.00
28.00 6.17 3.33 0.00
28.50 6.17 3.33 0.00
29.00 6.17 3.33 0.00
29.50 6.17 3.33 0.00
30.00 6.17 3.33 0.00
30.50 6.17 3.33 0.00
31.00 6.17 3.33 0.00
31.50 6.17 3.33 0.00
32.00 6.17 3.33 0.00
32.50 6.17 3.33 0.00
33.00 6.17 3.33 0.00
33.50 6.17 3.33 0.00
34.00 6.17 3.33 0.00
34.50 6.17 3.33 0.00
35.00 6.17 3.33 0.00
35.50 6.17 3.33 0.00
36.00 6.17 3.33 0.00
36.50 6.17 3.33 0.00
37.00 6.17 3.33 0.00
37.50 6.17 3.33 0.00
38.00 6.17 3.33 0.00
38.50 6.17 3.33 0.00
39.00 6.17 3.33 0.00
39.50 6.17 3.33 0.00
40.00 6.17 3.33 0.00
40.50 6.17 3.33 0.00
41.00 6.17 3.33 0.00
41.50 6.17 3.33 0.00
42.00 6.17 3.33 0.00
42.50 6.17 3.33 0.00
43.00 6.17 3.33 0.00
43.50 6.17 3.33 0.00
44.00 6.17 3.33 0.00
44.50 6.17 3.33 0.00
45.00 6.17 3.33 0.00
45.50 6.17 3.33 0.00
46.00 6.17 3.33 0.00
46.50 6.17 3.33 0.00
47.00 6.17 3.33 0.00
47.50 6.17 3.33 0.00
48.00 6.17 3.33 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.28 cfs @ 12.10 hrs,  Volume= 0.021 af,  Depth= 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (sf) CN Description
5,970 58 Woods/grass comb., Good, HSG B
5,970 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=5,970 sf

Runoff Volume=0.021 af
Runoff Depth=1.86"

Tc=6.0 min
CN=58

0.28 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.00 0.00
11.50 1.84 0.02 0.01
12.00 3.08 0.30 0.14
12.50 4.33 0.82 0.08
13.00 4.63 0.97 0.04
13.50 4.83 1.08 0.03
14.00 5.00 1.17 0.02
14.50 5.15 1.25 0.02
15.00 5.27 1.32 0.02
15.50 5.38 1.38 0.02
16.00 5.47 1.43 0.01
16.50 5.54 1.48 0.01
17.00 5.61 1.52 0.01
17.50 5.67 1.56 0.01
18.00 5.73 1.59 0.01
18.50 5.77 1.62 0.01
19.00 5.82 1.65 0.01
19.50 5.86 1.67 0.01
20.00 5.90 1.70 0.01
20.50 5.94 1.72 0.01
21.00 5.98 1.75 0.01
21.50 6.02 1.77 0.01
22.00 6.05 1.79 0.01
22.50 6.08 1.81 0.01
23.00 6.11 1.83 0.01
23.50 6.14 1.85 0.00
24.00 6.17 1.86 0.00
24.50 6.17 1.86 0.00
25.00 6.17 1.86 0.00
25.50 6.17 1.86 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 1.86 0.00
26.50 6.17 1.86 0.00
27.00 6.17 1.86 0.00
27.50 6.17 1.86 0.00
28.00 6.17 1.86 0.00
28.50 6.17 1.86 0.00
29.00 6.17 1.86 0.00
29.50 6.17 1.86 0.00
30.00 6.17 1.86 0.00
30.50 6.17 1.86 0.00
31.00 6.17 1.86 0.00
31.50 6.17 1.86 0.00
32.00 6.17 1.86 0.00
32.50 6.17 1.86 0.00
33.00 6.17 1.86 0.00
33.50 6.17 1.86 0.00
34.00 6.17 1.86 0.00
34.50 6.17 1.86 0.00
35.00 6.17 1.86 0.00
35.50 6.17 1.86 0.00
36.00 6.17 1.86 0.00
36.50 6.17 1.86 0.00
37.00 6.17 1.86 0.00
37.50 6.17 1.86 0.00
38.00 6.17 1.86 0.00
38.50 6.17 1.86 0.00
39.00 6.17 1.86 0.00
39.50 6.17 1.86 0.00
40.00 6.17 1.86 0.00
40.50 6.17 1.86 0.00
41.00 6.17 1.86 0.00
41.50 6.17 1.86 0.00
42.00 6.17 1.86 0.00
42.50 6.17 1.86 0.00
43.00 6.17 1.86 0.00
43.50 6.17 1.86 0.00
44.00 6.17 1.86 0.00
44.50 6.17 1.86 0.00
45.00 6.17 1.86 0.00
45.50 6.17 1.86 0.00
46.00 6.17 1.86 0.00
46.50 6.17 1.86 0.00
47.00 6.17 1.86 0.00
47.50 6.17 1.86 0.00
48.00 6.17 1.86 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 1.11 cfs @ 12.16 hrs,  Volume= 0.094 af,  Depth= 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (sf) CN Description
4,530 98 Paved parking, HSG B

11,185 61 >75% Grass cover, Good, HSG B
15,715 72 Weighted Average
11,185 61 71.17% Pervious Area
4,530 98 28.83% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=15,715 sf

Runoff Volume=0.094 af
Runoff Depth=3.13"

Flow Length=205'
Tc=11.1 min

CN=72

1.11 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.01 0.01

10.00 1.17 0.04 0.02
10.50 1.34 0.07 0.03
11.00 1.54 0.13 0.04
11.50 1.84 0.23 0.08
12.00 3.08 0.86 0.50
12.50 4.33 1.70 0.43
13.00 4.63 1.92 0.15
13.50 4.83 2.07 0.11
14.00 5.00 2.20 0.09
14.50 5.15 2.31 0.08
15.00 5.27 2.41 0.07
15.50 5.38 2.49 0.06
16.00 5.47 2.56 0.05
16.50 5.54 2.62 0.04
17.00 5.61 2.68 0.04
17.50 5.67 2.73 0.03
18.00 5.73 2.77 0.03
18.50 5.77 2.81 0.03
19.00 5.82 2.85 0.03
19.50 5.86 2.88 0.03
20.00 5.90 2.92 0.02
20.50 5.94 2.95 0.02
21.00 5.98 2.98 0.02
21.50 6.02 3.01 0.02
22.00 6.05 3.04 0.02
22.50 6.08 3.06 0.02
23.00 6.11 3.09 0.02
23.50 6.14 3.11 0.02
24.00 6.17 3.13 0.02
24.50 6.17 3.13 0.00
25.00 6.17 3.13 0.00
25.50 6.17 3.13 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 3.13 0.00
26.50 6.17 3.13 0.00
27.00 6.17 3.13 0.00
27.50 6.17 3.13 0.00
28.00 6.17 3.13 0.00
28.50 6.17 3.13 0.00
29.00 6.17 3.13 0.00
29.50 6.17 3.13 0.00
30.00 6.17 3.13 0.00
30.50 6.17 3.13 0.00
31.00 6.17 3.13 0.00
31.50 6.17 3.13 0.00
32.00 6.17 3.13 0.00
32.50 6.17 3.13 0.00
33.00 6.17 3.13 0.00
33.50 6.17 3.13 0.00
34.00 6.17 3.13 0.00
34.50 6.17 3.13 0.00
35.00 6.17 3.13 0.00
35.50 6.17 3.13 0.00
36.00 6.17 3.13 0.00
36.50 6.17 3.13 0.00
37.00 6.17 3.13 0.00
37.50 6.17 3.13 0.00
38.00 6.17 3.13 0.00
38.50 6.17 3.13 0.00
39.00 6.17 3.13 0.00
39.50 6.17 3.13 0.00
40.00 6.17 3.13 0.00
40.50 6.17 3.13 0.00
41.00 6.17 3.13 0.00
41.50 6.17 3.13 0.00
42.00 6.17 3.13 0.00
42.50 6.17 3.13 0.00
43.00 6.17 3.13 0.00
43.50 6.17 3.13 0.00
44.00 6.17 3.13 0.00
44.50 6.17 3.13 0.00
45.00 6.17 3.13 0.00
45.50 6.17 3.13 0.00
46.00 6.17 3.13 0.00
46.50 6.17 3.13 0.00
47.00 6.17 3.13 0.00
47.50 6.17 3.13 0.00
48.00 6.17 3.13 0.00
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Summary for Subcatchment EX-4: Grass Island

Runoff = 0.12 cfs @ 12.10 hrs,  Volume= 0.009 af,  Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (sf) CN Description
2,287 61 >75% Grass cover, Good, HSG B
2,287 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"

Runoff Area=2,287 sf
Runoff Volume=0.009 af

Runoff Depth=2.12"
Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.12 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.01 0.00
11.50 1.84 0.05 0.01
12.00 3.08 0.40 0.07
12.50 4.33 0.99 0.03
13.00 4.63 1.15 0.02
13.50 4.83 1.27 0.01
14.00 5.00 1.37 0.01
14.50 5.15 1.46 0.01
15.00 5.27 1.53 0.01
15.50 5.38 1.60 0.01
16.00 5.47 1.66 0.01
16.50 5.54 1.71 0.01
17.00 5.61 1.75 0.00
17.50 5.67 1.79 0.00
18.00 5.73 1.82 0.00
18.50 5.77 1.86 0.00
19.00 5.82 1.89 0.00
19.50 5.86 1.91 0.00
20.00 5.90 1.94 0.00
20.50 5.94 1.97 0.00
21.00 5.98 1.99 0.00
21.50 6.02 2.02 0.00
22.00 6.05 2.04 0.00
22.50 6.08 2.06 0.00
23.00 6.11 2.08 0.00
23.50 6.14 2.10 0.00
24.00 6.17 2.12 0.00
24.50 6.17 2.12 0.00
25.00 6.17 2.12 0.00
25.50 6.17 2.12 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 2.12 0.00
26.50 6.17 2.12 0.00
27.00 6.17 2.12 0.00
27.50 6.17 2.12 0.00
28.00 6.17 2.12 0.00
28.50 6.17 2.12 0.00
29.00 6.17 2.12 0.00
29.50 6.17 2.12 0.00
30.00 6.17 2.12 0.00
30.50 6.17 2.12 0.00
31.00 6.17 2.12 0.00
31.50 6.17 2.12 0.00
32.00 6.17 2.12 0.00
32.50 6.17 2.12 0.00
33.00 6.17 2.12 0.00
33.50 6.17 2.12 0.00
34.00 6.17 2.12 0.00
34.50 6.17 2.12 0.00
35.00 6.17 2.12 0.00
35.50 6.17 2.12 0.00
36.00 6.17 2.12 0.00
36.50 6.17 2.12 0.00
37.00 6.17 2.12 0.00
37.50 6.17 2.12 0.00
38.00 6.17 2.12 0.00
38.50 6.17 2.12 0.00
39.00 6.17 2.12 0.00
39.50 6.17 2.12 0.00
40.00 6.17 2.12 0.00
40.50 6.17 2.12 0.00
41.00 6.17 2.12 0.00
41.50 6.17 2.12 0.00
42.00 6.17 2.12 0.00
42.50 6.17 2.12 0.00
43.00 6.17 2.12 0.00
43.50 6.17 2.12 0.00
44.00 6.17 2.12 0.00
44.50 6.17 2.12 0.00
45.00 6.17 2.12 0.00
45.50 6.17 2.12 0.00
46.00 6.17 2.12 0.00
46.50 6.17 2.12 0.00
47.00 6.17 2.12 0.00
47.50 6.17 2.12 0.00
48.00 6.17 2.12 0.00
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Summary for Subcatchment EX-5: Parking Lot

Runoff = 2.37 cfs @ 12.09 hrs,  Volume= 0.198 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (sf) CN Description
17,487 98 Paved parking, HSG B
17,487 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=17,487 sf

Runoff Volume=0.198 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

2.37 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.01 0.01
2.00 0.12 0.02 0.01
2.50 0.16 0.04 0.02
3.00 0.19 0.06 0.02
3.50 0.23 0.09 0.02
4.00 0.27 0.12 0.02
4.50 0.31 0.15 0.03
5.00 0.35 0.19 0.03
5.50 0.40 0.23 0.03
6.00 0.44 0.27 0.04
6.50 0.50 0.32 0.04
7.00 0.56 0.37 0.05
7.50 0.63 0.43 0.05
8.00 0.70 0.51 0.06
8.50 0.79 0.59 0.07
9.00 0.90 0.69 0.09
9.50 1.02 0.81 0.10

10.00 1.17 0.95 0.12
10.50 1.34 1.12 0.14
11.00 1.54 1.32 0.17
11.50 1.84 1.61 0.27
12.00 3.08 2.85 1.54
12.50 4.33 4.10 0.50
13.00 4.63 4.39 0.20
13.50 4.83 4.60 0.16
14.00 5.00 4.77 0.13
14.50 5.15 4.91 0.11
15.00 5.27 5.03 0.10
15.50 5.38 5.14 0.08
16.00 5.47 5.23 0.07
16.50 5.54 5.31 0.06
17.00 5.61 5.37 0.05
17.50 5.67 5.43 0.05
18.00 5.73 5.49 0.04
18.50 5.77 5.54 0.04
19.00 5.82 5.58 0.04
19.50 5.86 5.63 0.03
20.00 5.90 5.67 0.03
20.50 5.94 5.71 0.03
21.00 5.98 5.74 0.03
21.50 6.02 5.78 0.03
22.00 6.05 5.81 0.03
22.50 6.08 5.85 0.03
23.00 6.11 5.88 0.02
23.50 6.14 5.90 0.02
24.00 6.17 5.93 0.02
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment EX-7: Convenience Store

Runoff = 0.78 cfs @ 12.09 hrs,  Volume= 0.066 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (sf) CN Description
5,789 98 Unconnected roofs, HSG B
5,789 98 100.00% Impervious Area
5,789 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=5,789 sf

Runoff Volume=0.066 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

0.78 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.01 0.00
2.00 0.12 0.02 0.00
2.50 0.16 0.04 0.01
3.00 0.19 0.06 0.01
3.50 0.23 0.09 0.01
4.00 0.27 0.12 0.01
4.50 0.31 0.15 0.01
5.00 0.35 0.19 0.01
5.50 0.40 0.23 0.01
6.00 0.44 0.27 0.01
6.50 0.50 0.32 0.01
7.00 0.56 0.37 0.02
7.50 0.63 0.43 0.02
8.00 0.70 0.51 0.02
8.50 0.79 0.59 0.02
9.00 0.90 0.69 0.03
9.50 1.02 0.81 0.03

10.00 1.17 0.95 0.04
10.50 1.34 1.12 0.05
11.00 1.54 1.32 0.06
11.50 1.84 1.61 0.09
12.00 3.08 2.85 0.51
12.50 4.33 4.10 0.17
13.00 4.63 4.39 0.07
13.50 4.83 4.60 0.05
14.00 5.00 4.77 0.04
14.50 5.15 4.91 0.04
15.00 5.27 5.03 0.03
15.50 5.38 5.14 0.03
16.00 5.47 5.23 0.02
16.50 5.54 5.31 0.02
17.00 5.61 5.37 0.02
17.50 5.67 5.43 0.02
18.00 5.73 5.49 0.01
18.50 5.77 5.54 0.01
19.00 5.82 5.58 0.01
19.50 5.86 5.63 0.01
20.00 5.90 5.67 0.01
20.50 5.94 5.71 0.01
21.00 5.98 5.74 0.01
21.50 6.02 5.78 0.01
22.00 6.05 5.81 0.01
22.50 6.08 5.85 0.01
23.00 6.11 5.88 0.01
23.50 6.14 5.90 0.01
24.00 6.17 5.93 0.01
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 0.83 cfs @ 12.09 hrs,  Volume= 0.069 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (sf) CN Description
6,100 98 Unconnected roofs, HSG B
6,100 98 100.00% Impervious Area
6,100 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=6,100 sf

Runoff Volume=0.069 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

0.83 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.01 0.00
2.00 0.12 0.02 0.00
2.50 0.16 0.04 0.01
3.00 0.19 0.06 0.01
3.50 0.23 0.09 0.01
4.00 0.27 0.12 0.01
4.50 0.31 0.15 0.01
5.00 0.35 0.19 0.01
5.50 0.40 0.23 0.01
6.00 0.44 0.27 0.01
6.50 0.50 0.32 0.01
7.00 0.56 0.37 0.02
7.50 0.63 0.43 0.02
8.00 0.70 0.51 0.02
8.50 0.79 0.59 0.03
9.00 0.90 0.69 0.03
9.50 1.02 0.81 0.04

10.00 1.17 0.95 0.04
10.50 1.34 1.12 0.05
11.00 1.54 1.32 0.06
11.50 1.84 1.61 0.10
12.00 3.08 2.85 0.54
12.50 4.33 4.10 0.17
13.00 4.63 4.39 0.07
13.50 4.83 4.60 0.05
14.00 5.00 4.77 0.04
14.50 5.15 4.91 0.04
15.00 5.27 5.03 0.03
15.50 5.38 5.14 0.03
16.00 5.47 5.23 0.02
16.50 5.54 5.31 0.02
17.00 5.61 5.37 0.02
17.50 5.67 5.43 0.02
18.00 5.73 5.49 0.01
18.50 5.77 5.54 0.01
19.00 5.82 5.58 0.01
19.50 5.86 5.63 0.01
20.00 5.90 5.67 0.01
20.50 5.94 5.71 0.01
21.00 5.98 5.74 0.01
21.50 6.02 5.78 0.01
22.00 6.05 5.81 0.01
22.50 6.08 5.85 0.01
23.00 6.11 5.88 0.01
23.50 6.14 5.90 0.01
24.00 6.17 5.93 0.01
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.13 cfs @ 12.09 hrs,  Volume= 0.011 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (sf) CN Description
984 98 Unconnected roofs, HSG B
984 98 100.00% Impervious Area
984 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"

Runoff Area=984 sf
Runoff Volume=0.011 af

Runoff Depth=5.93"
Tc=6.0 min

CN=98

0.13 cfs



Type III 24-hr  25-Year Rainfall=6.17"MAA230138.00 Proposed
  Printed  7/27/2023Prepared by Bohler Engineering

Page 136HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.01 0.00
2.00 0.12 0.02 0.00
2.50 0.16 0.04 0.00
3.00 0.19 0.06 0.00
3.50 0.23 0.09 0.00
4.00 0.27 0.12 0.00
4.50 0.31 0.15 0.00
5.00 0.35 0.19 0.00
5.50 0.40 0.23 0.00
6.00 0.44 0.27 0.00
6.50 0.50 0.32 0.00
7.00 0.56 0.37 0.00
7.50 0.63 0.43 0.00
8.00 0.70 0.51 0.00
8.50 0.79 0.59 0.00
9.00 0.90 0.69 0.00
9.50 1.02 0.81 0.01

10.00 1.17 0.95 0.01
10.50 1.34 1.12 0.01
11.00 1.54 1.32 0.01
11.50 1.84 1.61 0.02
12.00 3.08 2.85 0.09
12.50 4.33 4.10 0.03
13.00 4.63 4.39 0.01
13.50 4.83 4.60 0.01
14.00 5.00 4.77 0.01
14.50 5.15 4.91 0.01
15.00 5.27 5.03 0.01
15.50 5.38 5.14 0.00
16.00 5.47 5.23 0.00
16.50 5.54 5.31 0.00
17.00 5.61 5.37 0.00
17.50 5.67 5.43 0.00
18.00 5.73 5.49 0.00
18.50 5.77 5.54 0.00
19.00 5.82 5.58 0.00
19.50 5.86 5.63 0.00
20.00 5.90 5.67 0.00
20.50 5.94 5.71 0.00
21.00 5.98 5.74 0.00
21.50 6.02 5.78 0.00
22.00 6.05 5.81 0.00
22.50 6.08 5.85 0.00
23.00 6.11 5.88 0.00
23.50 6.14 5.90 0.00
24.00 6.17 5.93 0.00
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment P-1: Existing Woods

Runoff = 1.11 cfs @ 12.11 hrs,  Volume= 0.088 af,  Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.032 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
0.595 57 Weighted Average
0.595 57 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment P-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.595 ac

Runoff Volume=0.088 af
Runoff Depth=1.78"

Flow Length=353'
Tc=6.5 min

CN=57

1.11 cfs
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Hydrograph for Subcatchment P-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.00 0.00
11.50 1.84 0.01 0.03
12.00 3.08 0.27 0.53
12.50 4.33 0.77 0.35
13.00 4.63 0.91 0.15
13.50 4.83 1.02 0.12
14.00 5.00 1.11 0.10
14.50 5.15 1.18 0.09
15.00 5.27 1.25 0.08
15.50 5.38 1.31 0.07
16.00 5.47 1.36 0.06
16.50 5.54 1.41 0.05
17.00 5.61 1.45 0.05
17.50 5.67 1.48 0.04
18.00 5.73 1.51 0.04
18.50 5.77 1.54 0.03
19.00 5.82 1.57 0.03
19.50 5.86 1.59 0.03
20.00 5.90 1.62 0.03
20.50 5.94 1.64 0.03
21.00 5.98 1.66 0.03
21.50 6.02 1.69 0.03
22.00 6.05 1.71 0.02
22.50 6.08 1.73 0.02
23.00 6.11 1.75 0.02
23.50 6.14 1.76 0.02
24.00 6.17 1.78 0.02
24.50 6.17 1.78 0.00
25.00 6.17 1.78 0.00
25.50 6.17 1.78 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 1.78 0.00
26.50 6.17 1.78 0.00
27.00 6.17 1.78 0.00
27.50 6.17 1.78 0.00
28.00 6.17 1.78 0.00
28.50 6.17 1.78 0.00
29.00 6.17 1.78 0.00
29.50 6.17 1.78 0.00
30.00 6.17 1.78 0.00
30.50 6.17 1.78 0.00
31.00 6.17 1.78 0.00
31.50 6.17 1.78 0.00
32.00 6.17 1.78 0.00
32.50 6.17 1.78 0.00
33.00 6.17 1.78 0.00
33.50 6.17 1.78 0.00
34.00 6.17 1.78 0.00
34.50 6.17 1.78 0.00
35.00 6.17 1.78 0.00
35.50 6.17 1.78 0.00
36.00 6.17 1.78 0.00
36.50 6.17 1.78 0.00
37.00 6.17 1.78 0.00
37.50 6.17 1.78 0.00
38.00 6.17 1.78 0.00
38.50 6.17 1.78 0.00
39.00 6.17 1.78 0.00
39.50 6.17 1.78 0.00
40.00 6.17 1.78 0.00
40.50 6.17 1.78 0.00
41.00 6.17 1.78 0.00
41.50 6.17 1.78 0.00
42.00 6.17 1.78 0.00
42.50 6.17 1.78 0.00
43.00 6.17 1.78 0.00
43.50 6.17 1.78 0.00
44.00 6.17 1.78 0.00
44.50 6.17 1.78 0.00
45.00 6.17 1.78 0.00
45.50 6.17 1.78 0.00
46.00 6.17 1.78 0.00
46.50 6.17 1.78 0.00
47.00 6.17 1.78 0.00
47.50 6.17 1.78 0.00
48.00 6.17 1.78 0.00
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Summary for Subcatchment P-2: Prop. Woods & Grass

Runoff = 1.24 cfs @ 12.34 hrs,  Volume= 0.148 af,  Depth= 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment P-2: Prop. Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.955 ac

Runoff Volume=0.148 af
Runoff Depth=1.86"

Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

1.24 cfs
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Hydrograph for Subcatchment P-2: Prop. Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.00 0.00
11.50 1.84 0.02 0.03
12.00 3.08 0.30 0.28
12.50 4.33 0.82 1.05
13.00 4.63 0.97 0.36
13.50 4.83 1.08 0.22
14.00 5.00 1.17 0.18
14.50 5.15 1.25 0.16
15.00 5.27 1.32 0.14
15.50 5.38 1.38 0.12
16.00 5.47 1.43 0.10
16.50 5.54 1.48 0.09
17.00 5.61 1.52 0.08
17.50 5.67 1.56 0.07
18.00 5.73 1.59 0.06
18.50 5.77 1.62 0.06
19.00 5.82 1.65 0.05
19.50 5.86 1.67 0.05
20.00 5.90 1.70 0.05
20.50 5.94 1.72 0.05
21.00 5.98 1.75 0.05
21.50 6.02 1.77 0.04
22.00 6.05 1.79 0.04
22.50 6.08 1.81 0.04
23.00 6.11 1.83 0.04
23.50 6.14 1.85 0.04
24.00 6.17 1.86 0.03
24.50 6.17 1.86 0.00
25.00 6.17 1.86 0.00
25.50 6.17 1.86 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 1.86 0.00
26.50 6.17 1.86 0.00
27.00 6.17 1.86 0.00
27.50 6.17 1.86 0.00
28.00 6.17 1.86 0.00
28.50 6.17 1.86 0.00
29.00 6.17 1.86 0.00
29.50 6.17 1.86 0.00
30.00 6.17 1.86 0.00
30.50 6.17 1.86 0.00
31.00 6.17 1.86 0.00
31.50 6.17 1.86 0.00
32.00 6.17 1.86 0.00
32.50 6.17 1.86 0.00
33.00 6.17 1.86 0.00
33.50 6.17 1.86 0.00
34.00 6.17 1.86 0.00
34.50 6.17 1.86 0.00
35.00 6.17 1.86 0.00
35.50 6.17 1.86 0.00
36.00 6.17 1.86 0.00
36.50 6.17 1.86 0.00
37.00 6.17 1.86 0.00
37.50 6.17 1.86 0.00
38.00 6.17 1.86 0.00
38.50 6.17 1.86 0.00
39.00 6.17 1.86 0.00
39.50 6.17 1.86 0.00
40.00 6.17 1.86 0.00
40.50 6.17 1.86 0.00
41.00 6.17 1.86 0.00
41.50 6.17 1.86 0.00
42.00 6.17 1.86 0.00
42.50 6.17 1.86 0.00
43.00 6.17 1.86 0.00
43.50 6.17 1.86 0.00
44.00 6.17 1.86 0.00
44.50 6.17 1.86 0.00
45.00 6.17 1.86 0.00
45.50 6.17 1.86 0.00
46.00 6.17 1.86 0.00
46.50 6.17 1.86 0.00
47.00 6.17 1.86 0.00
47.50 6.17 1.86 0.00
48.00 6.17 1.86 0.00
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Summary for Subcatchment P-3: Prop. Parking Lot

Runoff = 10.41 cfs @ 12.09 hrs,  Volume= 0.871 af,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
1.763 98 Paved parking, HSG B
1.763 98 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-3: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=1.763 ac

Runoff Volume=0.871 af
Runoff Depth=5.93"

Tc=6.0 min
CN=98

10.41 cfs
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Hydrograph for Subcatchment P-3: Prop. Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.01
1.50 0.09 0.01 0.04
2.00 0.12 0.02 0.05
2.50 0.16 0.04 0.07
3.00 0.19 0.06 0.08
3.50 0.23 0.09 0.10
4.00 0.27 0.12 0.11
4.50 0.31 0.15 0.12
5.00 0.35 0.19 0.13
5.50 0.40 0.23 0.14
6.00 0.44 0.27 0.15
6.50 0.50 0.32 0.18
7.00 0.56 0.37 0.21
7.50 0.63 0.43 0.24
8.00 0.70 0.51 0.26
8.50 0.79 0.59 0.32
9.00 0.90 0.69 0.38
9.50 1.02 0.81 0.45

10.00 1.17 0.95 0.51
10.50 1.34 1.12 0.63
11.00 1.54 1.32 0.76
11.50 1.84 1.61 1.20
12.00 3.08 2.85 6.78
12.50 4.33 4.10 2.20
13.00 4.63 4.39 0.89
13.50 4.83 4.60 0.69
14.00 5.00 4.77 0.56
14.50 5.15 4.91 0.49
15.00 5.27 5.03 0.42
15.50 5.38 5.14 0.36
16.00 5.47 5.23 0.30
16.50 5.54 5.31 0.26
17.00 5.61 5.37 0.24
17.50 5.67 5.43 0.21
18.00 5.73 5.49 0.18
18.50 5.77 5.54 0.17
19.00 5.82 5.58 0.16
19.50 5.86 5.63 0.15
20.00 5.90 5.67 0.14
20.50 5.94 5.71 0.14
21.00 5.98 5.74 0.13
21.50 6.02 5.78 0.13
22.00 6.05 5.81 0.12
22.50 6.08 5.85 0.11
23.00 6.11 5.88 0.11
23.50 6.14 5.90 0.10
24.00 6.17 5.93 0.09
24.50 6.17 5.93 0.00
25.00 6.17 5.93 0.00
25.50 6.17 5.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 5.93 0.00
26.50 6.17 5.93 0.00
27.00 6.17 5.93 0.00
27.50 6.17 5.93 0.00
28.00 6.17 5.93 0.00
28.50 6.17 5.93 0.00
29.00 6.17 5.93 0.00
29.50 6.17 5.93 0.00
30.00 6.17 5.93 0.00
30.50 6.17 5.93 0.00
31.00 6.17 5.93 0.00
31.50 6.17 5.93 0.00
32.00 6.17 5.93 0.00
32.50 6.17 5.93 0.00
33.00 6.17 5.93 0.00
33.50 6.17 5.93 0.00
34.00 6.17 5.93 0.00
34.50 6.17 5.93 0.00
35.00 6.17 5.93 0.00
35.50 6.17 5.93 0.00
36.00 6.17 5.93 0.00
36.50 6.17 5.93 0.00
37.00 6.17 5.93 0.00
37.50 6.17 5.93 0.00
38.00 6.17 5.93 0.00
38.50 6.17 5.93 0.00
39.00 6.17 5.93 0.00
39.50 6.17 5.93 0.00
40.00 6.17 5.93 0.00
40.50 6.17 5.93 0.00
41.00 6.17 5.93 0.00
41.50 6.17 5.93 0.00
42.00 6.17 5.93 0.00
42.50 6.17 5.93 0.00
43.00 6.17 5.93 0.00
43.50 6.17 5.93 0.00
44.00 6.17 5.93 0.00
44.50 6.17 5.93 0.00
45.00 6.17 5.93 0.00
45.50 6.17 5.93 0.00
46.00 6.17 5.93 0.00
46.50 6.17 5.93 0.00
47.00 6.17 5.93 0.00
47.50 6.17 5.93 0.00
48.00 6.17 5.93 0.00
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Summary for Subcatchment P-4: Prop. Grass Islands

Runoff = 0.18 cfs @ 12.10 hrs,  Volume= 0.013 af,  Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.075 61 >75% Grass cover, Good, HSG B
0.075 61 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-4: Prop. Grass Islands

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.075 ac

Runoff Volume=0.013 af
Runoff Depth=2.12"

Tc=6.0 min
CN=61

0.18 cfs
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Hydrograph for Subcatchment P-4: Prop. Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.00 0.00
8.00 0.70 0.00 0.00
8.50 0.79 0.00 0.00
9.00 0.90 0.00 0.00
9.50 1.02 0.00 0.00

10.00 1.17 0.00 0.00
10.50 1.34 0.00 0.00
11.00 1.54 0.01 0.00
11.50 1.84 0.05 0.01
12.00 3.08 0.40 0.09
12.50 4.33 0.99 0.05
13.00 4.63 1.15 0.02
13.50 4.83 1.27 0.02
14.00 5.00 1.37 0.01
14.50 5.15 1.46 0.01
15.00 5.27 1.53 0.01
15.50 5.38 1.60 0.01
16.00 5.47 1.66 0.01
16.50 5.54 1.71 0.01
17.00 5.61 1.75 0.01
17.50 5.67 1.79 0.01
18.00 5.73 1.82 0.01
18.50 5.77 1.86 0.00
19.00 5.82 1.89 0.00
19.50 5.86 1.91 0.00
20.00 5.90 1.94 0.00
20.50 5.94 1.97 0.00
21.00 5.98 1.99 0.00
21.50 6.02 2.02 0.00
22.00 6.05 2.04 0.00
22.50 6.08 2.06 0.00
23.00 6.11 2.08 0.00
23.50 6.14 2.10 0.00
24.00 6.17 2.12 0.00
24.50 6.17 2.12 0.00
25.00 6.17 2.12 0.00
25.50 6.17 2.12 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 2.12 0.00
26.50 6.17 2.12 0.00
27.00 6.17 2.12 0.00
27.50 6.17 2.12 0.00
28.00 6.17 2.12 0.00
28.50 6.17 2.12 0.00
29.00 6.17 2.12 0.00
29.50 6.17 2.12 0.00
30.00 6.17 2.12 0.00
30.50 6.17 2.12 0.00
31.00 6.17 2.12 0.00
31.50 6.17 2.12 0.00
32.00 6.17 2.12 0.00
32.50 6.17 2.12 0.00
33.00 6.17 2.12 0.00
33.50 6.17 2.12 0.00
34.00 6.17 2.12 0.00
34.50 6.17 2.12 0.00
35.00 6.17 2.12 0.00
35.50 6.17 2.12 0.00
36.00 6.17 2.12 0.00
36.50 6.17 2.12 0.00
37.00 6.17 2.12 0.00
37.50 6.17 2.12 0.00
38.00 6.17 2.12 0.00
38.50 6.17 2.12 0.00
39.00 6.17 2.12 0.00
39.50 6.17 2.12 0.00
40.00 6.17 2.12 0.00
40.50 6.17 2.12 0.00
41.00 6.17 2.12 0.00
41.50 6.17 2.12 0.00
42.00 6.17 2.12 0.00
42.50 6.17 2.12 0.00
43.00 6.17 2.12 0.00
43.50 6.17 2.12 0.00
44.00 6.17 2.12 0.00
44.50 6.17 2.12 0.00
45.00 6.17 2.12 0.00
45.50 6.17 2.12 0.00
46.00 6.17 2.12 0.00
46.50 6.17 2.12 0.00
47.00 6.17 2.12 0.00
47.50 6.17 2.12 0.00
48.00 6.17 2.12 0.00
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Summary for Subcatchment P-5: Prop. Forebay

Runoff = 0.25 cfs @ 12.09 hrs,  Volume= 0.018 af,  Depth= 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.17"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-5: Prop. Forebay

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=6.17"
Runoff Area=0.055 ac

Runoff Volume=0.018 af
Runoff Depth=3.93"

Tc=6.0 min
CN=80

0.25 cfs
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Hydrograph for Subcatchment P-5: Prop. Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.03 0.00 0.00
1.00 0.06 0.00 0.00
1.50 0.09 0.00 0.00
2.00 0.12 0.00 0.00
2.50 0.16 0.00 0.00
3.00 0.19 0.00 0.00
3.50 0.23 0.00 0.00
4.00 0.27 0.00 0.00
4.50 0.31 0.00 0.00
5.00 0.35 0.00 0.00
5.50 0.40 0.00 0.00
6.00 0.44 0.00 0.00
6.50 0.50 0.00 0.00
7.00 0.56 0.00 0.00
7.50 0.63 0.01 0.00
8.00 0.70 0.02 0.00
8.50 0.79 0.03 0.00
9.00 0.90 0.05 0.00
9.50 1.02 0.09 0.00

10.00 1.17 0.14 0.01
10.50 1.34 0.21 0.01
11.00 1.54 0.31 0.01
11.50 1.84 0.47 0.02
12.00 3.08 1.31 0.15
12.50 4.33 2.32 0.06
13.00 4.63 2.57 0.02
13.50 4.83 2.75 0.02
14.00 5.00 2.90 0.02
14.50 5.15 3.02 0.01
15.00 5.27 3.13 0.01
15.50 5.38 3.22 0.01
16.00 5.47 3.30 0.01
16.50 5.54 3.37 0.01
17.00 5.61 3.43 0.01
17.50 5.67 3.49 0.01
18.00 5.73 3.53 0.01
18.50 5.77 3.58 0.00
19.00 5.82 3.62 0.00
19.50 5.86 3.66 0.00
20.00 5.90 3.70 0.00
20.50 5.94 3.73 0.00
21.00 5.98 3.76 0.00
21.50 6.02 3.80 0.00
22.00 6.05 3.83 0.00
22.50 6.08 3.86 0.00
23.00 6.11 3.88 0.00
23.50 6.14 3.91 0.00
24.00 6.17 3.93 0.00
24.50 6.17 3.93 0.00
25.00 6.17 3.93 0.00
25.50 6.17 3.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 6.17 3.93 0.00
26.50 6.17 3.93 0.00
27.00 6.17 3.93 0.00
27.50 6.17 3.93 0.00
28.00 6.17 3.93 0.00
28.50 6.17 3.93 0.00
29.00 6.17 3.93 0.00
29.50 6.17 3.93 0.00
30.00 6.17 3.93 0.00
30.50 6.17 3.93 0.00
31.00 6.17 3.93 0.00
31.50 6.17 3.93 0.00
32.00 6.17 3.93 0.00
32.50 6.17 3.93 0.00
33.00 6.17 3.93 0.00
33.50 6.17 3.93 0.00
34.00 6.17 3.93 0.00
34.50 6.17 3.93 0.00
35.00 6.17 3.93 0.00
35.50 6.17 3.93 0.00
36.00 6.17 3.93 0.00
36.50 6.17 3.93 0.00
37.00 6.17 3.93 0.00
37.50 6.17 3.93 0.00
38.00 6.17 3.93 0.00
38.50 6.17 3.93 0.00
39.00 6.17 3.93 0.00
39.50 6.17 3.93 0.00
40.00 6.17 3.93 0.00
40.50 6.17 3.93 0.00
41.00 6.17 3.93 0.00
41.50 6.17 3.93 0.00
42.00 6.17 3.93 0.00
42.50 6.17 3.93 0.00
43.00 6.17 3.93 0.00
43.50 6.17 3.93 0.00
44.00 6.17 3.93 0.00
44.50 6.17 3.93 0.00
45.00 6.17 3.93 0.00
45.50 6.17 3.93 0.00
46.00 6.17 3.93 0.00
46.50 6.17 3.93 0.00
47.00 6.17 3.93 0.00
47.50 6.17 3.93 0.00
48.00 6.17 3.93 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.848 ac, 61.90% Impervious,  Inflow Depth = 4.43"    for  25-Year event
Inflow = 11.32 cfs @ 12.09 hrs,  Volume= 1.051 af
Outflow = 3.17 cfs @ 12.48 hrs,  Volume= 0.896 af,  Atten= 72%,  Lag= 23.3 min
Primary = 3.17 cfs @ 12.48 hrs,  Volume= 0.896 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 538.74' @ 12.52 hrs   Surf.Area= 7,617 sf   Storage= 18,702 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 174.1 min ( 940.8 - 766.7 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 29,487 cf Prop Forebay (Irregular) Listed below (Recalc)

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

535.00 2,967 235.0 0 0 2,967
536.00 3,805 259.4 3,377 3,377 3,958
537.00 5,041 301.1 4,409 7,786 5,839
538.00 6,474 341.1 5,743 13,528 7,908
539.00 8,052 379.2 7,249 20,777 10,122
540.00 9,385 401.2 8,710 29,487 11,543

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=3.06 cfs @ 12.48 hrs  HW=538.73'  TW=538.05'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  (Outlet Controls 0.22 cfs @ 2.43 fps)
2=12.0" x 72' Culvert  (Inlet Controls 2.47 cfs @ 3.14 fps)
3=Culvert  (Outlet Controls 0.38 cfs @ 1.91 fps)
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Pond 1P: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=2.848 ac
Peak Elev=538.74'
Storage=18,702 cf

11.32 cfs

3.17 cfs
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.01 0 535.00 0.01
2.00 0.05 0 535.00 0.05
3.00 0.08 0 535.00 0.08
4.00 0.11 0 535.00 0.11
5.00 0.13 0 535.00 0.13
6.00 0.15 0 535.00 0.15
7.00 0.21 62 535.02 0.13
8.00 0.27 507 535.17 0.11
9.00 0.39 1,244 535.40 0.13

10.00 0.52 2,324 535.71 0.17
11.00 0.78 3,932 536.14 0.22
12.00 7.30 10,413 537.49 0.42
13.00 1.29 17,645 538.59 2.07
14.00 0.77 15,336 538.27 1.30
15.00 0.58 13,892 538.06 0.89
16.00 0.42 12,972 537.91 0.64
17.00 0.33 12,302 537.81 0.48
18.00 0.25 11,814 537.73 0.38
19.00 0.22 11,430 537.66 0.31
20.00 0.20 11,147 537.62 0.27
21.00 0.18 10,909 537.57 0.25
22.00 0.17 10,691 537.54 0.23
23.00 0.15 10,469 537.50 0.21
24.00 0.13 10,235 537.46 0.20
25.00 0.00 9,654 537.35 0.16
26.00 0.00 9,152 537.26 0.12
27.00 0.00 8,790 537.19 0.08
28.00 0.00 8,537 537.15 0.06
29.00 0.00 8,355 537.11 0.04
30.00 0.00 8,215 537.08 0.03
31.00 0.00 8,102 537.06 0.03
32.00 0.00 8,005 537.04 0.03
33.00 0.00 7,918 537.03 0.02
34.00 0.00 7,837 537.01 0.02
35.00 0.00 7,758 536.99 0.02
36.00 0.00 7,680 536.98 0.02
37.00 0.00 7,602 536.96 0.02
38.00 0.00 7,525 536.95 0.02
39.00 0.00 7,448 536.93 0.02
40.00 0.00 7,371 536.92 0.02
41.00 0.00 7,294 536.90 0.02
42.00 0.00 7,218 536.89 0.02
43.00 0.00 7,142 536.87 0.02
44.00 0.00 7,066 536.85 0.02
45.00 0.00 6,991 536.84 0.02
46.00 0.00 6,916 536.82 0.02
47.00 0.00 6,841 536.81 0.02
48.00 0.00 6,767 536.79 0.02
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Summary for Pond 2P: Detention Area

Inflow Area = 3.917 ac, 62.80% Impervious,  Inflow Depth > 4.05"    for  25-Year event
Inflow = 6.50 cfs @ 12.11 hrs,  Volume= 1.322 af
Outflow = 2.73 cfs @ 12.90 hrs,  Volume= 1.061 af,  Atten= 58%,  Lag= 47.3 min
Primary = 2.73 cfs @ 12.90 hrs,  Volume= 1.061 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 538.24' @ 12.90 hrs   Surf.Area= 6,019 sf   Storage= 19,598 cf

Plug-Flow detention time= 313.7 min calculated for 1.060 af (80% of inflow)
Center-of-Mass det. time= 181.1 min ( 1,064.6 - 883.6 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=2.73 cfs @ 12.90 hrs  HW=538.24'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 2.68 cfs of 14.82 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=8.0" Orifice/Grate  (Orifice Controls 1.60 cfs @ 4.59 fps)
4=8" Orifice/Grate  (Orifice Controls 1.08 cfs @ 3.08 fps)

5=1" Orifice/Grate  (Orifice Controls 0.05 cfs @ 9.87 fps)
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Pond 2P: Detention Area

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=3.917 ac
Peak Elev=538.24'
Storage=19,598 cf

6.50 cfs

2.73 cfs
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.02 10 534.00 0.00
2.00 0.07 183 534.07 0.00
3.00 0.11 491 534.19 0.01
4.00 0.15 923 534.34 0.01
5.00 0.18 1,468 534.52 0.02
6.00 0.21 2,113 534.73 0.02
7.00 0.21 2,865 534.94 0.02
8.00 0.21 3,510 535.12 0.03
9.00 0.29 4,296 535.32 0.03

10.00 0.39 5,400 535.59 0.03
11.00 0.55 6,949 535.92 0.04
12.00 3.72 11,121 536.74 0.04
13.00 2.54 19,564 538.24 2.72
14.00 1.60 18,004 537.98 2.02
15.00 1.12 16,778 537.77 1.38
16.00 0.80 15,947 537.62 1.01
17.00 0.61 15,327 537.51 0.75
18.00 0.48 14,880 537.43 0.59
19.00 0.40 14,559 537.38 0.47
20.00 0.35 14,350 537.34 0.40
21.00 0.32 14,204 537.31 0.35
22.00 0.29 14,096 537.29 0.32
23.00 0.27 14,011 537.28 0.29
24.00 0.25 13,937 537.26 0.27
25.00 0.16 13,729 537.23 0.22
26.00 0.12 13,538 537.19 0.17
27.00 0.08 13,356 537.16 0.13
28.00 0.06 13,187 537.13 0.10
29.00 0.04 13,039 537.10 0.08
30.00 0.03 12,912 537.08 0.07
31.00 0.03 12,802 537.06 0.06
32.00 0.03 12,705 537.04 0.05
33.00 0.02 12,615 537.02 0.05
34.00 0.02 12,530 537.01 0.05
35.00 0.02 12,446 536.99 0.05
36.00 0.02 12,362 536.98 0.04
37.00 0.02 12,278 536.96 0.04
38.00 0.02 12,194 536.94 0.04
39.00 0.02 12,111 536.93 0.04
40.00 0.02 12,027 536.91 0.04
41.00 0.02 11,944 536.90 0.04
42.00 0.02 11,861 536.88 0.04
43.00 0.02 11,777 536.87 0.04
44.00 0.02 11,694 536.85 0.04
45.00 0.02 11,612 536.84 0.04
46.00 0.02 11,529 536.82 0.04
47.00 0.02 11,446 536.80 0.04
48.00 0.02 11,364 536.79 0.04
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 4.278 ac, 59.93% Impervious,  Inflow Depth > 3.24"    for  25-Year event
Inflow = 2.90 cfs @ 12.83 hrs,  Volume= 1.155 af
Primary = 2.90 cfs @ 12.83 hrs,  Volume= 1.155 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.278 ac
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.01 0.00 0.01
3.00 0.01 0.00 0.01
3.50 0.01 0.00 0.01
4.00 0.01 0.00 0.01
4.50 0.02 0.00 0.02
5.00 0.02 0.00 0.02
5.50 0.02 0.00 0.02
6.00 0.02 0.00 0.02
6.50 0.02 0.00 0.02
7.00 0.02 0.00 0.02
7.50 0.03 0.00 0.03
8.00 0.03 0.00 0.03
8.50 0.03 0.00 0.03
9.00 0.03 0.00 0.03
9.50 0.04 0.00 0.04

10.00 0.05 0.00 0.05
10.50 0.06 0.00 0.06
11.00 0.08 0.00 0.08
11.50 0.12 0.00 0.12
12.00 0.54 0.00 0.54
12.50 2.77 0.00 2.77
13.00 2.87 0.00 2.87
13.50 2.55 0.00 2.55
14.00 2.12 0.00 2.12
14.50 1.74 0.00 1.74
15.00 1.45 0.00 1.45
15.50 1.23 0.00 1.23
16.00 1.06 0.00 1.06
16.50 0.91 0.00 0.91
17.00 0.79 0.00 0.79
17.50 0.70 0.00 0.70
18.00 0.62 0.00 0.62
18.50 0.55 0.00 0.55
19.00 0.50 0.00 0.50
19.50 0.46 0.00 0.46
20.00 0.42 0.00 0.42
20.50 0.40 0.00 0.40
21.00 0.37 0.00 0.37
21.50 0.36 0.00 0.36
22.00 0.34 0.00 0.34
22.50 0.32 0.00 0.32
23.00 0.31 0.00 0.31
23.50 0.30 0.00 0.30
24.00 0.29 0.00 0.29
24.50 0.24 0.00 0.24
25.00 0.22 0.00 0.22
25.50 0.19 0.00 0.19

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.17 0.00 0.17
26.50 0.15 0.00 0.15
27.00 0.13 0.00 0.13
27.50 0.12 0.00 0.12
28.00 0.10 0.00 0.10
28.50 0.09 0.00 0.09
29.00 0.08 0.00 0.08
29.50 0.07 0.00 0.07
30.00 0.07 0.00 0.07
30.50 0.06 0.00 0.06
31.00 0.06 0.00 0.06
31.50 0.05 0.00 0.05
32.00 0.05 0.00 0.05
32.50 0.05 0.00 0.05
33.00 0.05 0.00 0.05
33.50 0.05 0.00 0.05
34.00 0.05 0.00 0.05
34.50 0.05 0.00 0.05
35.00 0.05 0.00 0.05
35.50 0.05 0.00 0.05
36.00 0.04 0.00 0.04
36.50 0.04 0.00 0.04
37.00 0.04 0.00 0.04
37.50 0.04 0.00 0.04
38.00 0.04 0.00 0.04
38.50 0.04 0.00 0.04
39.00 0.04 0.00 0.04
39.50 0.04 0.00 0.04
40.00 0.04 0.00 0.04
40.50 0.04 0.00 0.04
41.00 0.04 0.00 0.04
41.50 0.04 0.00 0.04
42.00 0.04 0.00 0.04
42.50 0.04 0.00 0.04
43.00 0.04 0.00 0.04
43.50 0.04 0.00 0.04
44.00 0.04 0.00 0.04
44.50 0.04 0.00 0.04
45.00 0.04 0.00 0.04
45.50 0.04 0.00 0.04
46.00 0.04 0.00 0.04
46.50 0.04 0.00 0.04
47.00 0.04 0.00 0.04
47.50 0.04 0.00 0.04
48.00 0.04 0.00 0.04



Type III 24-hr  25-Year Rainfall=6.17"MAA230138.00 Proposed
  Printed  7/27/2023Prepared by Bohler Engineering

Page 155HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Summary for Link DP2: NE Wetlands

Inflow Area = 0.595 ac, 0.00% Impervious,  Inflow Depth = 1.78"    for  25-Year event
Inflow = 1.11 cfs @ 12.11 hrs,  Volume= 0.088 af
Primary = 1.11 cfs @ 12.11 hrs,  Volume= 0.088 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.595 ac

1.11 cfs1.11 cfs
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.50 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.50 0.00 0.00 0.00
11.00 0.00 0.00 0.00
11.50 0.03 0.00 0.03
12.00 0.53 0.00 0.53
12.50 0.35 0.00 0.35
13.00 0.15 0.00 0.15
13.50 0.12 0.00 0.12
14.00 0.10 0.00 0.10
14.50 0.09 0.00 0.09
15.00 0.08 0.00 0.08
15.50 0.07 0.00 0.07
16.00 0.06 0.00 0.06
16.50 0.05 0.00 0.05
17.00 0.05 0.00 0.05
17.50 0.04 0.00 0.04
18.00 0.04 0.00 0.04
18.50 0.03 0.00 0.03
19.00 0.03 0.00 0.03
19.50 0.03 0.00 0.03
20.00 0.03 0.00 0.03
20.50 0.03 0.00 0.03
21.00 0.03 0.00 0.03
21.50 0.03 0.00 0.03
22.00 0.02 0.00 0.02
22.50 0.02 0.00 0.02
23.00 0.02 0.00 0.02
23.50 0.02 0.00 0.02
24.00 0.02 0.00 0.02
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=7,966 sf   0.00% Impervious   Runoff Depth=4.84"Subcatchment EX-10: Detention Area
   Tc=6.0 min   CN=74   Runoff=1.01 cfs  0.074 af

Runoff Area=5,970 sf   0.00% Impervious   Runoff Depth=3.04"Subcatchment EX-12: Woods & Grass
   Tc=6.0 min   CN=58   Runoff=0.47 cfs  0.035 af

Runoff Area=15,715 sf   28.83% Impervious   Runoff Depth=4.61"Subcatchment EX-13: Area to Swale
   Flow Length=205'   Tc=11.1 min   CN=72   Runoff=1.63 cfs  0.138 af

Runoff Area=2,287 sf   0.00% Impervious   Runoff Depth=3.37"Subcatchment EX-4: Grass Island
   Flow Length=20'   Slope=0.0100 '/'   Tc=6.0 min   CN=61   Runoff=0.20 cfs  0.015 af

Runoff Area=17,487 sf   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-5: Parking Lot
   Tc=6.0 min   CN=98   Runoff=3.04 cfs  0.256 af

Runoff Area=5,789 sf   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-7: Convenience Store
   Tc=6.0 min   CN=98   Runoff=1.01 cfs  0.085 af

Runoff Area=6,100 sf   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-8: Gas Canopy
   Tc=6.0 min   CN=98   Runoff=1.06 cfs  0.089 af

Runoff Area=984 sf   100.00% Impervious   Runoff Depth=7.66"Subcatchment EX-9: Diesel Canopy
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  0.014 af

Runoff Area=0.595 ac   0.00% Impervious   Runoff Depth=2.93"Subcatchment P-1: Existing Woods
   Flow Length=353'   Tc=6.5 min   CN=57   Runoff=1.92 cfs  0.145 af

Runoff Area=0.955 ac   0.00% Impervious   Runoff Depth=3.04"Subcatchment P-2: Prop. Woods & Grass
   Flow Length=75'   Slope=0.0100 '/'   Tc=22.4 min   CN=58   Runoff=2.12 cfs  0.242 af

Runoff Area=1.763 ac   100.00% Impervious   Runoff Depth=7.66"Subcatchment P-3: Prop. Parking Lot
   Tc=6.0 min   CN=98   Runoff=13.35 cfs  1.125 af

Runoff Area=0.075 ac   0.00% Impervious   Runoff Depth=3.37"Subcatchment P-4: Prop. Grass Islands
   Tc=6.0 min   CN=61   Runoff=0.29 cfs  0.021 af

Runoff Area=0.055 ac   0.00% Impervious   Runoff Depth=5.53"Subcatchment P-5: Prop. Forebay
   Tc=6.0 min   CN=80   Runoff=0.34 cfs  0.025 af

Peak Elev=539.37'  Storage=23,885 cf   Inflow=14.94 cfs  1.414 afPond 1P: Forebay
   Outflow=4.88 cfs  1.257 af

Peak Elev=538.86'  Storage=23,411 cf   Inflow=10.04 cfs  1.825 afPond 2P: Detention Area
   Outflow=5.49 cfs  1.563 af

   Inflow=6.02 cfs  1.702 afLink DP1: Worc - Prov Tpke Swale
   Primary=6.02 cfs  1.702 af
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   Inflow=1.92 cfs  0.145 afLink DP2: NE Wetlands
   Primary=1.92 cfs  0.145 af

Total Runoff Area = 4.873 ac   Runoff Volume = 2.266 af   Average Runoff Depth = 5.58"
47.39% Pervious = 2.309 ac     52.61% Impervious = 2.564 ac
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Summary for Subcatchment EX-10: Detention Area

Runoff = 1.01 cfs @ 12.09 hrs,  Volume= 0.074 af,  Depth= 4.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (sf) CN Description
5,370 80 >75% Grass cover, Good, HSG D
2,596 61 >75% Grass cover, Good, HSG B
7,966 74 Weighted Average
7,966 74 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment EX-10: Detention Area

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=7,966 sf
Runoff Volume=0.074 af

Runoff Depth=4.84"
Tc=6.0 min

CN=74

1.01 cfs
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Hydrograph for Subcatchment EX-10: Detention Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.01 0.00
8.50 1.01 0.03 0.01
9.00 1.15 0.05 0.01
9.50 1.31 0.09 0.02

10.00 1.49 0.15 0.02
10.50 1.71 0.22 0.03
11.00 1.97 0.34 0.05
11.50 2.35 0.53 0.08
12.00 3.95 1.56 0.62
12.50 5.55 2.81 0.24
13.00 5.92 3.12 0.10
13.50 6.19 3.35 0.08
14.00 6.41 3.53 0.06
14.50 6.59 3.69 0.06
15.00 6.75 3.82 0.05
15.50 6.89 3.94 0.04
16.00 7.00 4.04 0.03
16.50 7.10 4.13 0.03
17.00 7.19 4.20 0.03
17.50 7.26 4.27 0.02
18.00 7.33 4.33 0.02
18.50 7.39 4.39 0.02
19.00 7.45 4.44 0.02
19.50 7.51 4.49 0.02
20.00 7.56 4.53 0.02
20.50 7.61 4.58 0.02
21.00 7.66 4.62 0.02
21.50 7.70 4.66 0.01
22.00 7.75 4.70 0.01
22.50 7.79 4.74 0.01
23.00 7.83 4.77 0.01
23.50 7.87 4.81 0.01
24.00 7.90 4.84 0.01
24.50 7.90 4.84 0.00
25.00 7.90 4.84 0.00
25.50 7.90 4.84 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 4.84 0.00
26.50 7.90 4.84 0.00
27.00 7.90 4.84 0.00
27.50 7.90 4.84 0.00
28.00 7.90 4.84 0.00
28.50 7.90 4.84 0.00
29.00 7.90 4.84 0.00
29.50 7.90 4.84 0.00
30.00 7.90 4.84 0.00
30.50 7.90 4.84 0.00
31.00 7.90 4.84 0.00
31.50 7.90 4.84 0.00
32.00 7.90 4.84 0.00
32.50 7.90 4.84 0.00
33.00 7.90 4.84 0.00
33.50 7.90 4.84 0.00
34.00 7.90 4.84 0.00
34.50 7.90 4.84 0.00
35.00 7.90 4.84 0.00
35.50 7.90 4.84 0.00
36.00 7.90 4.84 0.00
36.50 7.90 4.84 0.00
37.00 7.90 4.84 0.00
37.50 7.90 4.84 0.00
38.00 7.90 4.84 0.00
38.50 7.90 4.84 0.00
39.00 7.90 4.84 0.00
39.50 7.90 4.84 0.00
40.00 7.90 4.84 0.00
40.50 7.90 4.84 0.00
41.00 7.90 4.84 0.00
41.50 7.90 4.84 0.00
42.00 7.90 4.84 0.00
42.50 7.90 4.84 0.00
43.00 7.90 4.84 0.00
43.50 7.90 4.84 0.00
44.00 7.90 4.84 0.00
44.50 7.90 4.84 0.00
45.00 7.90 4.84 0.00
45.50 7.90 4.84 0.00
46.00 7.90 4.84 0.00
46.50 7.90 4.84 0.00
47.00 7.90 4.84 0.00
47.50 7.90 4.84 0.00
48.00 7.90 4.84 0.00
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Summary for Subcatchment EX-12: Woods & Grass

Runoff = 0.47 cfs @ 12.10 hrs,  Volume= 0.035 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (sf) CN Description
5,970 58 Woods/grass comb., Good, HSG B
5,970 58 100.00% Pervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-12: Woods & Grass

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.46
0.44
0.42
0.4

0.38
0.36
0.34
0.32
0.3

0.28
0.26
0.24
0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=5,970 sf
Runoff Volume=0.035 af

Runoff Depth=3.04"
Tc=6.0 min

CN=58

0.47 cfs
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Hydrograph for Subcatchment EX-12: Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.00 0.00
10.50 1.71 0.01 0.00
11.00 1.97 0.04 0.01
11.50 2.35 0.10 0.02
12.00 3.95 0.64 0.26
12.50 5.55 1.48 0.13
13.00 5.92 1.71 0.05
13.50 6.19 1.88 0.04
14.00 6.41 2.02 0.04
14.50 6.59 2.13 0.03
15.00 6.75 2.24 0.03
15.50 6.89 2.33 0.02
16.00 7.00 2.41 0.02
16.50 7.10 2.48 0.02
17.00 7.19 2.54 0.02
17.50 7.26 2.59 0.01
18.00 7.33 2.64 0.01
18.50 7.39 2.68 0.01
19.00 7.45 2.72 0.01
19.50 7.51 2.76 0.01
20.00 7.56 2.80 0.01
20.50 7.61 2.83 0.01
21.00 7.66 2.87 0.01
21.50 7.70 2.90 0.01
22.00 7.75 2.93 0.01
22.50 7.79 2.96 0.01
23.00 7.83 2.99 0.01
23.50 7.87 3.01 0.01
24.00 7.90 3.04 0.01
24.50 7.90 3.04 0.00
25.00 7.90 3.04 0.00
25.50 7.90 3.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 3.04 0.00
26.50 7.90 3.04 0.00
27.00 7.90 3.04 0.00
27.50 7.90 3.04 0.00
28.00 7.90 3.04 0.00
28.50 7.90 3.04 0.00
29.00 7.90 3.04 0.00
29.50 7.90 3.04 0.00
30.00 7.90 3.04 0.00
30.50 7.90 3.04 0.00
31.00 7.90 3.04 0.00
31.50 7.90 3.04 0.00
32.00 7.90 3.04 0.00
32.50 7.90 3.04 0.00
33.00 7.90 3.04 0.00
33.50 7.90 3.04 0.00
34.00 7.90 3.04 0.00
34.50 7.90 3.04 0.00
35.00 7.90 3.04 0.00
35.50 7.90 3.04 0.00
36.00 7.90 3.04 0.00
36.50 7.90 3.04 0.00
37.00 7.90 3.04 0.00
37.50 7.90 3.04 0.00
38.00 7.90 3.04 0.00
38.50 7.90 3.04 0.00
39.00 7.90 3.04 0.00
39.50 7.90 3.04 0.00
40.00 7.90 3.04 0.00
40.50 7.90 3.04 0.00
41.00 7.90 3.04 0.00
41.50 7.90 3.04 0.00
42.00 7.90 3.04 0.00
42.50 7.90 3.04 0.00
43.00 7.90 3.04 0.00
43.50 7.90 3.04 0.00
44.00 7.90 3.04 0.00
44.50 7.90 3.04 0.00
45.00 7.90 3.04 0.00
45.50 7.90 3.04 0.00
46.00 7.90 3.04 0.00
46.50 7.90 3.04 0.00
47.00 7.90 3.04 0.00
47.50 7.90 3.04 0.00
48.00 7.90 3.04 0.00
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Summary for Subcatchment EX-13: Area to Swale

Runoff = 1.63 cfs @ 12.16 hrs,  Volume= 0.138 af,  Depth= 4.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (sf) CN Description
4,530 98 Paved parking, HSG B

11,185 61 >75% Grass cover, Good, HSG B
15,715 72 Weighted Average
11,185 61 71.17% Pervious Area
4,530 98 28.83% Impervious Area

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

9.7 75 0.0800 0.13 Sheet Flow, Woods SF
Woods: Light underbrush   n= 0.400   P2= 3.24"

1.4 130 0.0900 1.50 Shallow Concentrated Flow, Woods SCF
Woodland   Kv= 5.0 fps

11.1 205 Total

Subcatchment EX-13: Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=7.90"
Runoff Area=15,715 sf

Runoff Volume=0.138 af
Runoff Depth=4.61"

Flow Length=205'
Tc=11.1 min

CN=72

1.63 cfs
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Hydrograph for Subcatchment EX-13: Area to Swale

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.01 0.01
9.00 1.15 0.03 0.02
9.50 1.31 0.06 0.02

10.00 1.49 0.11 0.04
10.50 1.71 0.18 0.05
11.00 1.97 0.28 0.08
11.50 2.35 0.45 0.14
12.00 3.95 1.43 0.77
12.50 5.55 2.63 0.62
13.00 5.92 2.93 0.21
13.50 6.19 3.15 0.15
14.00 6.41 3.33 0.13
14.50 6.59 3.48 0.11
15.00 6.75 3.62 0.10
15.50 6.89 3.73 0.08
16.00 7.00 3.83 0.07
16.50 7.10 3.91 0.06
17.00 7.19 3.99 0.05
17.50 7.26 4.05 0.05
18.00 7.33 4.11 0.04
18.50 7.39 4.17 0.04
19.00 7.45 4.22 0.04
19.50 7.51 4.27 0.03
20.00 7.56 4.31 0.03
20.50 7.61 4.35 0.03
21.00 7.66 4.40 0.03
21.50 7.70 4.44 0.03
22.00 7.75 4.47 0.03
22.50 7.79 4.51 0.03
23.00 7.83 4.54 0.02
23.50 7.87 4.58 0.02
24.00 7.90 4.61 0.02
24.50 7.90 4.61 0.00
25.00 7.90 4.61 0.00
25.50 7.90 4.61 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 4.61 0.00
26.50 7.90 4.61 0.00
27.00 7.90 4.61 0.00
27.50 7.90 4.61 0.00
28.00 7.90 4.61 0.00
28.50 7.90 4.61 0.00
29.00 7.90 4.61 0.00
29.50 7.90 4.61 0.00
30.00 7.90 4.61 0.00
30.50 7.90 4.61 0.00
31.00 7.90 4.61 0.00
31.50 7.90 4.61 0.00
32.00 7.90 4.61 0.00
32.50 7.90 4.61 0.00
33.00 7.90 4.61 0.00
33.50 7.90 4.61 0.00
34.00 7.90 4.61 0.00
34.50 7.90 4.61 0.00
35.00 7.90 4.61 0.00
35.50 7.90 4.61 0.00
36.00 7.90 4.61 0.00
36.50 7.90 4.61 0.00
37.00 7.90 4.61 0.00
37.50 7.90 4.61 0.00
38.00 7.90 4.61 0.00
38.50 7.90 4.61 0.00
39.00 7.90 4.61 0.00
39.50 7.90 4.61 0.00
40.00 7.90 4.61 0.00
40.50 7.90 4.61 0.00
41.00 7.90 4.61 0.00
41.50 7.90 4.61 0.00
42.00 7.90 4.61 0.00
42.50 7.90 4.61 0.00
43.00 7.90 4.61 0.00
43.50 7.90 4.61 0.00
44.00 7.90 4.61 0.00
44.50 7.90 4.61 0.00
45.00 7.90 4.61 0.00
45.50 7.90 4.61 0.00
46.00 7.90 4.61 0.00
46.50 7.90 4.61 0.00
47.00 7.90 4.61 0.00
47.50 7.90 4.61 0.00
48.00 7.90 4.61 0.00
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Summary for Subcatchment EX-4: Grass Island

Runoff = 0.20 cfs @ 12.10 hrs,  Volume= 0.015 af,  Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (sf) CN Description
2,287 61 >75% Grass cover, Good, HSG B
2,287 61 100.00% Pervious Area

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

5.2 20 0.0100 0.06 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.2 20 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-4: Grass Island

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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lo
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)

0.22

0.21

0.2
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0.18

0.17

0.16
0.15

0.14

0.13

0.12

0.11
0.1

0.09

0.08

0.07
0.06

0.05

0.04

0.03
0.02

0.01

0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=2,287 sf
Runoff Volume=0.015 af

Runoff Depth=3.37"
Flow Length=20'
Slope=0.0100 '/'

Tc=6.0 min
CN=61

0.20 cfs
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Hydrograph for Subcatchment EX-4: Grass Island

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.01 0.00
10.50 1.71 0.03 0.00
11.00 1.97 0.07 0.01
11.50 2.35 0.15 0.01
12.00 3.95 0.79 0.11
12.50 5.55 1.71 0.05
13.00 5.92 1.96 0.02
13.50 6.19 2.13 0.02
14.00 6.41 2.28 0.01
14.50 6.59 2.41 0.01
15.00 6.75 2.52 0.01
15.50 6.89 2.62 0.01
16.00 7.00 2.70 0.01
16.50 7.10 2.77 0.01
17.00 7.19 2.84 0.01
17.50 7.26 2.89 0.01
18.00 7.33 2.94 0.01
18.50 7.39 2.99 0.00
19.00 7.45 3.03 0.00
19.50 7.51 3.07 0.00
20.00 7.56 3.11 0.00
20.50 7.61 3.15 0.00
21.00 7.66 3.19 0.00
21.50 7.70 3.22 0.00
22.00 7.75 3.25 0.00
22.50 7.79 3.28 0.00
23.00 7.83 3.31 0.00
23.50 7.87 3.34 0.00
24.00 7.90 3.37 0.00
24.50 7.90 3.37 0.00
25.00 7.90 3.37 0.00
25.50 7.90 3.37 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 3.37 0.00
26.50 7.90 3.37 0.00
27.00 7.90 3.37 0.00
27.50 7.90 3.37 0.00
28.00 7.90 3.37 0.00
28.50 7.90 3.37 0.00
29.00 7.90 3.37 0.00
29.50 7.90 3.37 0.00
30.00 7.90 3.37 0.00
30.50 7.90 3.37 0.00
31.00 7.90 3.37 0.00
31.50 7.90 3.37 0.00
32.00 7.90 3.37 0.00
32.50 7.90 3.37 0.00
33.00 7.90 3.37 0.00
33.50 7.90 3.37 0.00
34.00 7.90 3.37 0.00
34.50 7.90 3.37 0.00
35.00 7.90 3.37 0.00
35.50 7.90 3.37 0.00
36.00 7.90 3.37 0.00
36.50 7.90 3.37 0.00
37.00 7.90 3.37 0.00
37.50 7.90 3.37 0.00
38.00 7.90 3.37 0.00
38.50 7.90 3.37 0.00
39.00 7.90 3.37 0.00
39.50 7.90 3.37 0.00
40.00 7.90 3.37 0.00
40.50 7.90 3.37 0.00
41.00 7.90 3.37 0.00
41.50 7.90 3.37 0.00
42.00 7.90 3.37 0.00
42.50 7.90 3.37 0.00
43.00 7.90 3.37 0.00
43.50 7.90 3.37 0.00
44.00 7.90 3.37 0.00
44.50 7.90 3.37 0.00
45.00 7.90 3.37 0.00
45.50 7.90 3.37 0.00
46.00 7.90 3.37 0.00
46.50 7.90 3.37 0.00
47.00 7.90 3.37 0.00
47.50 7.90 3.37 0.00
48.00 7.90 3.37 0.00
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Summary for Subcatchment EX-5: Parking Lot

Runoff = 3.04 cfs @ 12.09 hrs,  Volume= 0.256 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (sf) CN Description
17,487 98 Paved parking, HSG B
17,487 98 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-5: Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0

Type III 24-hr
100-Year Rainfall=7.90"
Runoff Area=17,487 sf

Runoff Volume=0.256 af
Runoff Depth=7.66"

Tc=6.0 min
CN=98

3.04 cfs
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Hydrograph for Subcatchment EX-5: Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.01
1.50 0.12 0.02 0.01
2.00 0.16 0.04 0.02
2.50 0.20 0.07 0.02
3.00 0.24 0.10 0.03
3.50 0.29 0.14 0.03
4.00 0.34 0.18 0.03
4.50 0.39 0.22 0.04
5.00 0.45 0.27 0.04
5.50 0.51 0.32 0.04
6.00 0.57 0.38 0.05
6.50 0.64 0.44 0.05
7.00 0.71 0.52 0.06
7.50 0.80 0.60 0.07
8.00 0.90 0.69 0.08
8.50 1.01 0.81 0.10
9.00 1.15 0.94 0.11
9.50 1.31 1.09 0.13

10.00 1.49 1.27 0.15
10.50 1.71 1.49 0.19
11.00 1.97 1.75 0.22
11.50 2.35 2.13 0.35
12.00 3.95 3.72 1.98
12.50 5.55 5.31 0.64
13.00 5.92 5.69 0.26
13.50 6.19 5.95 0.20
14.00 6.41 6.17 0.16
14.50 6.59 6.35 0.14
15.00 6.75 6.51 0.12
15.50 6.89 6.65 0.10
16.00 7.00 6.76 0.09
16.50 7.10 6.86 0.08
17.00 7.19 6.95 0.07
17.50 7.26 7.02 0.06
18.00 7.33 7.09 0.05
18.50 7.39 7.15 0.05
19.00 7.45 7.21 0.05
19.50 7.51 7.27 0.04
20.00 7.56 7.32 0.04
20.50 7.61 7.37 0.04
21.00 7.66 7.42 0.04
21.50 7.70 7.46 0.04
22.00 7.75 7.51 0.03
22.50 7.79 7.55 0.03
23.00 7.83 7.59 0.03
23.50 7.87 7.63 0.03
24.00 7.90 7.66 0.03
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Subcatchment EX-7: Convenience Store

Runoff = 1.01 cfs @ 12.09 hrs,  Volume= 0.085 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (sf) CN Description
5,789 98 Unconnected roofs, HSG B
5,789 98 100.00% Impervious Area
5,789 100.00% Unconnected

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

5.0 Direct Entry, Direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-7: Convenience Store

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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lo
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0

Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=5,789 sf
Runoff Volume=0.085 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

1.01 cfs
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Hydrograph for Subcatchment EX-7: Convenience Store

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.00
1.50 0.12 0.02 0.00
2.00 0.16 0.04 0.01
2.50 0.20 0.07 0.01
3.00 0.24 0.10 0.01
3.50 0.29 0.14 0.01
4.00 0.34 0.18 0.01
4.50 0.39 0.22 0.01
5.00 0.45 0.27 0.01
5.50 0.51 0.32 0.01
6.00 0.57 0.38 0.02
6.50 0.64 0.44 0.02
7.00 0.71 0.52 0.02
7.50 0.80 0.60 0.02
8.00 0.90 0.69 0.03
8.50 1.01 0.81 0.03
9.00 1.15 0.94 0.04
9.50 1.31 1.09 0.04

10.00 1.49 1.27 0.05
10.50 1.71 1.49 0.06
11.00 1.97 1.75 0.07
11.50 2.35 2.13 0.12
12.00 3.95 3.72 0.66
12.50 5.55 5.31 0.21
13.00 5.92 5.69 0.09
13.50 6.19 5.95 0.07
14.00 6.41 6.17 0.05
14.50 6.59 6.35 0.05
15.00 6.75 6.51 0.04
15.50 6.89 6.65 0.03
16.00 7.00 6.76 0.03
16.50 7.10 6.86 0.03
17.00 7.19 6.95 0.02
17.50 7.26 7.02 0.02
18.00 7.33 7.09 0.02
18.50 7.39 7.15 0.02
19.00 7.45 7.21 0.02
19.50 7.51 7.27 0.01
20.00 7.56 7.32 0.01
20.50 7.61 7.37 0.01
21.00 7.66 7.42 0.01
21.50 7.70 7.46 0.01
22.00 7.75 7.51 0.01
22.50 7.79 7.55 0.01
23.00 7.83 7.59 0.01
23.50 7.87 7.63 0.01
24.00 7.90 7.66 0.01
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Subcatchment EX-8: Gas Canopy

Runoff = 1.06 cfs @ 12.09 hrs,  Volume= 0.089 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (sf) CN Description
6,100 98 Unconnected roofs, HSG B
6,100 98 100.00% Impervious Area
6,100 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-8: Gas Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=6,100 sf
Runoff Volume=0.089 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

1.06 cfs
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Hydrograph for Subcatchment EX-8: Gas Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.00
1.50 0.12 0.02 0.00
2.00 0.16 0.04 0.01
2.50 0.20 0.07 0.01
3.00 0.24 0.10 0.01
3.50 0.29 0.14 0.01
4.00 0.34 0.18 0.01
4.50 0.39 0.22 0.01
5.00 0.45 0.27 0.01
5.50 0.51 0.32 0.02
6.00 0.57 0.38 0.02
6.50 0.64 0.44 0.02
7.00 0.71 0.52 0.02
7.50 0.80 0.60 0.02
8.00 0.90 0.69 0.03
8.50 1.01 0.81 0.03
9.00 1.15 0.94 0.04
9.50 1.31 1.09 0.05

10.00 1.49 1.27 0.05
10.50 1.71 1.49 0.06
11.00 1.97 1.75 0.08
11.50 2.35 2.13 0.12
12.00 3.95 3.72 0.69
12.50 5.55 5.31 0.22
13.00 5.92 5.69 0.09
13.50 6.19 5.95 0.07
14.00 6.41 6.17 0.06
14.50 6.59 6.35 0.05
15.00 6.75 6.51 0.04
15.50 6.89 6.65 0.04
16.00 7.00 6.76 0.03
16.50 7.10 6.86 0.03
17.00 7.19 6.95 0.02
17.50 7.26 7.02 0.02
18.00 7.33 7.09 0.02
18.50 7.39 7.15 0.02
19.00 7.45 7.21 0.02
19.50 7.51 7.27 0.02
20.00 7.56 7.32 0.01
20.50 7.61 7.37 0.01
21.00 7.66 7.42 0.01
21.50 7.70 7.46 0.01
22.00 7.75 7.51 0.01
22.50 7.79 7.55 0.01
23.00 7.83 7.59 0.01
23.50 7.87 7.63 0.01
24.00 7.90 7.66 0.01
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Subcatchment EX-9: Diesel Canopy

Runoff = 0.17 cfs @ 12.09 hrs,  Volume= 0.014 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (sf) CN Description
984 98 Unconnected roofs, HSG B
984 98 100.00% Impervious Area
984 100.00% Unconnected

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX-9: Diesel Canopy

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=984 sf
Runoff Volume=0.014 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

0.17 cfs
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Hydrograph for Subcatchment EX-9: Diesel Canopy

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.00
1.50 0.12 0.02 0.00
2.00 0.16 0.04 0.00
2.50 0.20 0.07 0.00
3.00 0.24 0.10 0.00
3.50 0.29 0.14 0.00
4.00 0.34 0.18 0.00
4.50 0.39 0.22 0.00
5.00 0.45 0.27 0.00
5.50 0.51 0.32 0.00
6.00 0.57 0.38 0.00
6.50 0.64 0.44 0.00
7.00 0.71 0.52 0.00
7.50 0.80 0.60 0.00
8.00 0.90 0.69 0.00
8.50 1.01 0.81 0.01
9.00 1.15 0.94 0.01
9.50 1.31 1.09 0.01

10.00 1.49 1.27 0.01
10.50 1.71 1.49 0.01
11.00 1.97 1.75 0.01
11.50 2.35 2.13 0.02
12.00 3.95 3.72 0.11
12.50 5.55 5.31 0.04
13.00 5.92 5.69 0.01
13.50 6.19 5.95 0.01
14.00 6.41 6.17 0.01
14.50 6.59 6.35 0.01
15.00 6.75 6.51 0.01
15.50 6.89 6.65 0.01
16.00 7.00 6.76 0.00
16.50 7.10 6.86 0.00
17.00 7.19 6.95 0.00
17.50 7.26 7.02 0.00
18.00 7.33 7.09 0.00
18.50 7.39 7.15 0.00
19.00 7.45 7.21 0.00
19.50 7.51 7.27 0.00
20.00 7.56 7.32 0.00
20.50 7.61 7.37 0.00
21.00 7.66 7.42 0.00
21.50 7.70 7.46 0.00
22.00 7.75 7.51 0.00
22.50 7.79 7.55 0.00
23.00 7.83 7.59 0.00
23.50 7.87 7.63 0.00
24.00 7.90 7.66 0.00
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Subcatchment P-1: Existing Woods

Runoff = 1.92 cfs @ 12.10 hrs,  Volume= 0.145 af,  Depth= 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.032 77 Woods, Good, HSG D
0.463 55 Woods, Good, HSG B
0.595 57 Weighted Average
0.595 57 100.00% Pervious Area

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

3.1 50 0.0900 0.27 Sheet Flow, A-B
Grass: Short   n= 0.150   P2= 3.24"

0.6 68 0.0660 1.80 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

2.8 235 0.0780 1.40 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

6.5 353 Total

Subcatchment P-1: Existing Woods

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.595 ac
Runoff Volume=0.145 af

Runoff Depth=2.93"
Flow Length=353'

Tc=6.5 min
CN=57

1.92 cfs
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Hydrograph for Subcatchment P-1: Existing Woods

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.00 0.00
10.50 1.71 0.01 0.01
11.00 1.97 0.03 0.03
11.50 2.35 0.09 0.09
12.00 3.95 0.60 1.00
12.50 5.55 1.41 0.55
13.00 5.92 1.63 0.23
13.50 6.19 1.79 0.19
14.00 6.41 1.93 0.15
14.50 6.59 2.04 0.13
15.00 6.75 2.15 0.12
15.50 6.89 2.24 0.10
16.00 7.00 2.31 0.09
16.50 7.10 2.38 0.08
17.00 7.19 2.44 0.07
17.50 7.26 2.49 0.06
18.00 7.33 2.54 0.05
18.50 7.39 2.58 0.05
19.00 7.45 2.62 0.05
19.50 7.51 2.66 0.05
20.00 7.56 2.69 0.04
20.50 7.61 2.73 0.04
21.00 7.66 2.76 0.04
21.50 7.70 2.79 0.04
22.00 7.75 2.82 0.04
22.50 7.79 2.85 0.03
23.00 7.83 2.88 0.03
23.50 7.87 2.91 0.03
24.00 7.90 2.93 0.03
24.50 7.90 2.93 0.00
25.00 7.90 2.93 0.00
25.50 7.90 2.93 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 2.93 0.00
26.50 7.90 2.93 0.00
27.00 7.90 2.93 0.00
27.50 7.90 2.93 0.00
28.00 7.90 2.93 0.00
28.50 7.90 2.93 0.00
29.00 7.90 2.93 0.00
29.50 7.90 2.93 0.00
30.00 7.90 2.93 0.00
30.50 7.90 2.93 0.00
31.00 7.90 2.93 0.00
31.50 7.90 2.93 0.00
32.00 7.90 2.93 0.00
32.50 7.90 2.93 0.00
33.00 7.90 2.93 0.00
33.50 7.90 2.93 0.00
34.00 7.90 2.93 0.00
34.50 7.90 2.93 0.00
35.00 7.90 2.93 0.00
35.50 7.90 2.93 0.00
36.00 7.90 2.93 0.00
36.50 7.90 2.93 0.00
37.00 7.90 2.93 0.00
37.50 7.90 2.93 0.00
38.00 7.90 2.93 0.00
38.50 7.90 2.93 0.00
39.00 7.90 2.93 0.00
39.50 7.90 2.93 0.00
40.00 7.90 2.93 0.00
40.50 7.90 2.93 0.00
41.00 7.90 2.93 0.00
41.50 7.90 2.93 0.00
42.00 7.90 2.93 0.00
42.50 7.90 2.93 0.00
43.00 7.90 2.93 0.00
43.50 7.90 2.93 0.00
44.00 7.90 2.93 0.00
44.50 7.90 2.93 0.00
45.00 7.90 2.93 0.00
45.50 7.90 2.93 0.00
46.00 7.90 2.93 0.00
46.50 7.90 2.93 0.00
47.00 7.90 2.93 0.00
47.50 7.90 2.93 0.00
48.00 7.90 2.93 0.00
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Summary for Subcatchment P-2: Prop. Woods & Grass

Runoff = 2.12 cfs @ 12.33 hrs,  Volume= 0.242 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.943 58 Woods/grass comb., Good, HSG B
0.012 72 Woods/grass comb., Good, HSG C
0.955 58 Weighted Average
0.955 58 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.4 75 0.0100 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.24"

Subcatchment P-2: Prop. Woods & Grass

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.955 ac
Runoff Volume=0.242 af

Runoff Depth=3.04"
Flow Length=75'
Slope=0.0100 '/'

Tc=22.4 min
CN=58

2.12 cfs



Type III 24-hr  100-Year Rainfall=7.90"MAA230138.00 Proposed
  Printed  7/27/2023Prepared by Bohler Engineering

Page 178HydroCAD® 10.00-21  s/n 08311  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment P-2: Prop. Woods & Grass

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.00 0.00
10.50 1.71 0.01 0.01
11.00 1.97 0.04 0.04
11.50 2.35 0.10 0.11
12.00 3.95 0.64 0.60
12.50 5.55 1.48 1.72
13.00 5.92 1.71 0.55
13.50 6.19 1.88 0.34
14.00 6.41 2.02 0.28
14.50 6.59 2.13 0.24
15.00 6.75 2.24 0.21
15.50 6.89 2.33 0.18
16.00 7.00 2.41 0.15
16.50 7.10 2.48 0.13
17.00 7.19 2.54 0.12
17.50 7.26 2.59 0.11
18.00 7.33 2.64 0.09
18.50 7.39 2.68 0.08
19.00 7.45 2.72 0.08
19.50 7.51 2.76 0.08
20.00 7.56 2.80 0.07
20.50 7.61 2.83 0.07
21.00 7.66 2.87 0.07
21.50 7.70 2.90 0.06
22.00 7.75 2.93 0.06
22.50 7.79 2.96 0.06
23.00 7.83 2.99 0.05
23.50 7.87 3.01 0.05
24.00 7.90 3.04 0.05
24.50 7.90 3.04 0.01
25.00 7.90 3.04 0.00
25.50 7.90 3.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 3.04 0.00
26.50 7.90 3.04 0.00
27.00 7.90 3.04 0.00
27.50 7.90 3.04 0.00
28.00 7.90 3.04 0.00
28.50 7.90 3.04 0.00
29.00 7.90 3.04 0.00
29.50 7.90 3.04 0.00
30.00 7.90 3.04 0.00
30.50 7.90 3.04 0.00
31.00 7.90 3.04 0.00
31.50 7.90 3.04 0.00
32.00 7.90 3.04 0.00
32.50 7.90 3.04 0.00
33.00 7.90 3.04 0.00
33.50 7.90 3.04 0.00
34.00 7.90 3.04 0.00
34.50 7.90 3.04 0.00
35.00 7.90 3.04 0.00
35.50 7.90 3.04 0.00
36.00 7.90 3.04 0.00
36.50 7.90 3.04 0.00
37.00 7.90 3.04 0.00
37.50 7.90 3.04 0.00
38.00 7.90 3.04 0.00
38.50 7.90 3.04 0.00
39.00 7.90 3.04 0.00
39.50 7.90 3.04 0.00
40.00 7.90 3.04 0.00
40.50 7.90 3.04 0.00
41.00 7.90 3.04 0.00
41.50 7.90 3.04 0.00
42.00 7.90 3.04 0.00
42.50 7.90 3.04 0.00
43.00 7.90 3.04 0.00
43.50 7.90 3.04 0.00
44.00 7.90 3.04 0.00
44.50 7.90 3.04 0.00
45.00 7.90 3.04 0.00
45.50 7.90 3.04 0.00
46.00 7.90 3.04 0.00
46.50 7.90 3.04 0.00
47.00 7.90 3.04 0.00
47.50 7.90 3.04 0.00
48.00 7.90 3.04 0.00
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Summary for Subcatchment P-3: Prop. Parking Lot

Runoff = 13.35 cfs @ 12.09 hrs,  Volume= 1.125 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
1.763 98 Paved parking, HSG B
1.763 98 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-3: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=1.763 ac
Runoff Volume=1.125 af

Runoff Depth=7.66"
Tc=6.0 min

CN=98

13.35 cfs
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Hydrograph for Subcatchment P-3: Prop. Parking Lot

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.01 0.03
1.50 0.12 0.02 0.06
2.00 0.16 0.04 0.08
2.50 0.20 0.07 0.10
3.00 0.24 0.10 0.12
3.50 0.29 0.14 0.13
4.00 0.34 0.18 0.15
4.50 0.39 0.22 0.16
5.00 0.45 0.27 0.18
5.50 0.51 0.32 0.19
6.00 0.57 0.38 0.20
6.50 0.64 0.44 0.24
7.00 0.71 0.52 0.27
7.50 0.80 0.60 0.31
8.00 0.90 0.69 0.34
8.50 1.01 0.81 0.42
9.00 1.15 0.94 0.50
9.50 1.31 1.09 0.58

10.00 1.49 1.27 0.66
10.50 1.71 1.49 0.82
11.00 1.97 1.75 0.98
11.50 2.35 2.13 1.54
12.00 3.95 3.72 8.69
12.50 5.55 5.31 2.81
13.00 5.92 5.69 1.14
13.50 6.19 5.95 0.89
14.00 6.41 6.17 0.72
14.50 6.59 6.35 0.62
15.00 6.75 6.51 0.54
15.50 6.89 6.65 0.46
16.00 7.00 6.76 0.38
16.50 7.10 6.86 0.34
17.00 7.19 6.95 0.30
17.50 7.26 7.02 0.27
18.00 7.33 7.09 0.23
18.50 7.39 7.15 0.22
19.00 7.45 7.21 0.21
19.50 7.51 7.27 0.19
20.00 7.56 7.32 0.18
20.50 7.61 7.37 0.18
21.00 7.66 7.42 0.17
21.50 7.70 7.46 0.16
22.00 7.75 7.51 0.15
22.50 7.79 7.55 0.14
23.00 7.83 7.59 0.14
23.50 7.87 7.63 0.13
24.00 7.90 7.66 0.12
24.50 7.90 7.66 0.00
25.00 7.90 7.66 0.00
25.50 7.90 7.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 7.66 0.00
26.50 7.90 7.66 0.00
27.00 7.90 7.66 0.00
27.50 7.90 7.66 0.00
28.00 7.90 7.66 0.00
28.50 7.90 7.66 0.00
29.00 7.90 7.66 0.00
29.50 7.90 7.66 0.00
30.00 7.90 7.66 0.00
30.50 7.90 7.66 0.00
31.00 7.90 7.66 0.00
31.50 7.90 7.66 0.00
32.00 7.90 7.66 0.00
32.50 7.90 7.66 0.00
33.00 7.90 7.66 0.00
33.50 7.90 7.66 0.00
34.00 7.90 7.66 0.00
34.50 7.90 7.66 0.00
35.00 7.90 7.66 0.00
35.50 7.90 7.66 0.00
36.00 7.90 7.66 0.00
36.50 7.90 7.66 0.00
37.00 7.90 7.66 0.00
37.50 7.90 7.66 0.00
38.00 7.90 7.66 0.00
38.50 7.90 7.66 0.00
39.00 7.90 7.66 0.00
39.50 7.90 7.66 0.00
40.00 7.90 7.66 0.00
40.50 7.90 7.66 0.00
41.00 7.90 7.66 0.00
41.50 7.90 7.66 0.00
42.00 7.90 7.66 0.00
42.50 7.90 7.66 0.00
43.00 7.90 7.66 0.00
43.50 7.90 7.66 0.00
44.00 7.90 7.66 0.00
44.50 7.90 7.66 0.00
45.00 7.90 7.66 0.00
45.50 7.90 7.66 0.00
46.00 7.90 7.66 0.00
46.50 7.90 7.66 0.00
47.00 7.90 7.66 0.00
47.50 7.90 7.66 0.00
48.00 7.90 7.66 0.00
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Summary for Subcatchment P-4: Prop. Grass Islands

Runoff = 0.29 cfs @ 12.10 hrs,  Volume= 0.021 af,  Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.075 61 >75% Grass cover, Good, HSG B
0.075 61 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-4: Prop. Grass Islands

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.075 ac
Runoff Volume=0.021 af

Runoff Depth=3.37"
Tc=6.0 min

CN=61

0.29 cfs
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Hydrograph for Subcatchment P-4: Prop. Grass Islands

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.00 0.00
7.00 0.71 0.00 0.00
7.50 0.80 0.00 0.00
8.00 0.90 0.00 0.00
8.50 1.01 0.00 0.00
9.00 1.15 0.00 0.00
9.50 1.31 0.00 0.00

10.00 1.49 0.01 0.00
10.50 1.71 0.03 0.00
11.00 1.97 0.07 0.01
11.50 2.35 0.15 0.02
12.00 3.95 0.79 0.16
12.50 5.55 1.71 0.08
13.00 5.92 1.96 0.03
13.50 6.19 2.13 0.03
14.00 6.41 2.28 0.02
14.50 6.59 2.41 0.02
15.00 6.75 2.52 0.02
15.50 6.89 2.62 0.01
16.00 7.00 2.70 0.01
16.50 7.10 2.77 0.01
17.00 7.19 2.84 0.01
17.50 7.26 2.89 0.01
18.00 7.33 2.94 0.01
18.50 7.39 2.99 0.01
19.00 7.45 3.03 0.01
19.50 7.51 3.07 0.01
20.00 7.56 3.11 0.01
20.50 7.61 3.15 0.01
21.00 7.66 3.19 0.01
21.50 7.70 3.22 0.01
22.00 7.75 3.25 0.00
22.50 7.79 3.28 0.00
23.00 7.83 3.31 0.00
23.50 7.87 3.34 0.00
24.00 7.90 3.37 0.00
24.50 7.90 3.37 0.00
25.00 7.90 3.37 0.00
25.50 7.90 3.37 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 3.37 0.00
26.50 7.90 3.37 0.00
27.00 7.90 3.37 0.00
27.50 7.90 3.37 0.00
28.00 7.90 3.37 0.00
28.50 7.90 3.37 0.00
29.00 7.90 3.37 0.00
29.50 7.90 3.37 0.00
30.00 7.90 3.37 0.00
30.50 7.90 3.37 0.00
31.00 7.90 3.37 0.00
31.50 7.90 3.37 0.00
32.00 7.90 3.37 0.00
32.50 7.90 3.37 0.00
33.00 7.90 3.37 0.00
33.50 7.90 3.37 0.00
34.00 7.90 3.37 0.00
34.50 7.90 3.37 0.00
35.00 7.90 3.37 0.00
35.50 7.90 3.37 0.00
36.00 7.90 3.37 0.00
36.50 7.90 3.37 0.00
37.00 7.90 3.37 0.00
37.50 7.90 3.37 0.00
38.00 7.90 3.37 0.00
38.50 7.90 3.37 0.00
39.00 7.90 3.37 0.00
39.50 7.90 3.37 0.00
40.00 7.90 3.37 0.00
40.50 7.90 3.37 0.00
41.00 7.90 3.37 0.00
41.50 7.90 3.37 0.00
42.00 7.90 3.37 0.00
42.50 7.90 3.37 0.00
43.00 7.90 3.37 0.00
43.50 7.90 3.37 0.00
44.00 7.90 3.37 0.00
44.50 7.90 3.37 0.00
45.00 7.90 3.37 0.00
45.50 7.90 3.37 0.00
46.00 7.90 3.37 0.00
46.50 7.90 3.37 0.00
47.00 7.90 3.37 0.00
47.50 7.90 3.37 0.00
48.00 7.90 3.37 0.00
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Summary for Subcatchment P-5: Prop. Forebay

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth= 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=7.90"

Area (ac) CN Description
0.055 80 >75% Grass cover, Good, HSG D
0.055 80 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment P-5: Prop. Forebay

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=7.90"

Runoff Area=0.055 ac
Runoff Volume=0.025 af

Runoff Depth=5.53"
Tc=6.0 min

CN=80

0.34 cfs
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Hydrograph for Subcatchment P-5: Prop. Forebay

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.20 0.00 0.00
3.00 0.24 0.00 0.00
3.50 0.29 0.00 0.00
4.00 0.34 0.00 0.00
4.50 0.39 0.00 0.00
5.00 0.45 0.00 0.00
5.50 0.51 0.00 0.00
6.00 0.57 0.00 0.00
6.50 0.64 0.01 0.00
7.00 0.71 0.02 0.00
7.50 0.80 0.03 0.00
8.00 0.90 0.06 0.00
8.50 1.01 0.09 0.00
9.00 1.15 0.13 0.01
9.50 1.31 0.20 0.01

10.00 1.49 0.28 0.01
10.50 1.71 0.39 0.01
11.00 1.97 0.55 0.02
11.50 2.35 0.79 0.03
12.00 3.95 2.00 0.21
12.50 5.55 3.37 0.08
13.00 5.92 3.71 0.03
13.50 6.19 3.95 0.03
14.00 6.41 4.15 0.02
14.50 6.59 4.32 0.02
15.00 6.75 4.46 0.02
15.50 6.89 4.59 0.01
16.00 7.00 4.69 0.01
16.50 7.10 4.78 0.01
17.00 7.19 4.87 0.01
17.50 7.26 4.94 0.01
18.00 7.33 5.00 0.01
18.50 7.39 5.06 0.01
19.00 7.45 5.11 0.01
19.50 7.51 5.16 0.01
20.00 7.56 5.21 0.01
20.50 7.61 5.26 0.01
21.00 7.66 5.31 0.00
21.50 7.70 5.35 0.00
22.00 7.75 5.39 0.00
22.50 7.79 5.43 0.00
23.00 7.83 5.46 0.00
23.50 7.87 5.50 0.00
24.00 7.90 5.53 0.00
24.50 7.90 5.53 0.00
25.00 7.90 5.53 0.00
25.50 7.90 5.53 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 7.90 5.53 0.00
26.50 7.90 5.53 0.00
27.00 7.90 5.53 0.00
27.50 7.90 5.53 0.00
28.00 7.90 5.53 0.00
28.50 7.90 5.53 0.00
29.00 7.90 5.53 0.00
29.50 7.90 5.53 0.00
30.00 7.90 5.53 0.00
30.50 7.90 5.53 0.00
31.00 7.90 5.53 0.00
31.50 7.90 5.53 0.00
32.00 7.90 5.53 0.00
32.50 7.90 5.53 0.00
33.00 7.90 5.53 0.00
33.50 7.90 5.53 0.00
34.00 7.90 5.53 0.00
34.50 7.90 5.53 0.00
35.00 7.90 5.53 0.00
35.50 7.90 5.53 0.00
36.00 7.90 5.53 0.00
36.50 7.90 5.53 0.00
37.00 7.90 5.53 0.00
37.50 7.90 5.53 0.00
38.00 7.90 5.53 0.00
38.50 7.90 5.53 0.00
39.00 7.90 5.53 0.00
39.50 7.90 5.53 0.00
40.00 7.90 5.53 0.00
40.50 7.90 5.53 0.00
41.00 7.90 5.53 0.00
41.50 7.90 5.53 0.00
42.00 7.90 5.53 0.00
42.50 7.90 5.53 0.00
43.00 7.90 5.53 0.00
43.50 7.90 5.53 0.00
44.00 7.90 5.53 0.00
44.50 7.90 5.53 0.00
45.00 7.90 5.53 0.00
45.50 7.90 5.53 0.00
46.00 7.90 5.53 0.00
46.50 7.90 5.53 0.00
47.00 7.90 5.53 0.00
47.50 7.90 5.53 0.00
48.00 7.90 5.53 0.00
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Summary for Pond 1P: Forebay

Inflow Area = 2.848 ac, 61.90% Impervious,  Inflow Depth = 5.96"    for  100-Year event
Inflow = 14.94 cfs @ 12.09 hrs,  Volume= 1.414 af
Outflow = 4.88 cfs @ 12.30 hrs,  Volume= 1.257 af,  Atten= 67%,  Lag= 12.6 min
Primary = 4.88 cfs @ 12.30 hrs,  Volume= 1.257 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 539.37' @ 12.52 hrs   Surf.Area= 8,540 sf   Storage= 23,885 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 150.8 min ( 916.3 - 765.4 )

Volume Invert Avail.Storage Storage Description
#1 535.00' 29,487 cf Prop Forebay (Irregular) Listed below (Recalc)

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

535.00 2,967 235.0 0 0 2,967
536.00 3,805 259.4 3,377 3,377 3,958
537.00 5,041 301.1 4,409 7,786 5,839
538.00 6,474 341.1 5,743 13,528 7,908
539.00 8,052 379.2 7,249 20,777 10,122
540.00 9,385 401.2 8,710 29,487 11,543

Device Routing     Invert Outlet Devices
#1 Primary 538.50' 12.0"  Round 12.0" x 70' CPP Culvert   

L= 70.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 538.50' / 537.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 537.50' 12.0"  Round 12.0" x 72' Culvert   
L= 72.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 537.50' / 536.06'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#3 Primary 534.05' 6.0"  Round Culvert   
L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 534.05' / 534.00'   S= 0.0003 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=4.44 cfs @ 12.30 hrs  HW=539.24'  TW=538.57'   (Dynamic Tailwater)
1=12.0" x 70' CPP Culvert  (Outlet Controls 1.63 cfs @ 3.66 fps)
2=12.0" x 72' Culvert  (Inlet Controls 2.44 cfs @ 3.11 fps)
3=Culvert  (Outlet Controls 0.37 cfs @ 1.90 fps)
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Pond 1P: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.848 ac
Peak Elev=539.37'
Storage=23,885 cf

14.94 cfs

4.88 cfs
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Hydrograph for Pond 1P: Forebay

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 535.00 0.00
1.00 0.03 0 535.00 0.03
2.00 0.08 0 535.00 0.08
3.00 0.12 0 535.00 0.12
4.00 0.15 0 535.00 0.15
5.00 0.18 0 535.00 0.18
6.00 0.21 96 535.03 0.12
7.00 0.27 561 535.18 0.11
8.00 0.35 1,257 535.40 0.13
9.00 0.50 2,256 535.69 0.16

10.00 0.67 3,704 536.08 0.21
11.00 1.05 5,920 536.61 0.26
12.00 9.67 14,503 538.15 1.61
13.00 1.76 21,950 539.14 3.10
14.00 1.04 18,303 538.68 1.92
15.00 0.78 15,605 538.31 1.36
16.00 0.56 13,986 538.07 0.91
17.00 0.44 12,999 537.92 0.65
18.00 0.34 12,357 537.82 0.49
19.00 0.30 11,901 537.74 0.40
20.00 0.27 11,593 537.69 0.34
21.00 0.24 11,355 537.65 0.30
22.00 0.22 11,155 537.62 0.28
23.00 0.20 10,964 537.58 0.25
24.00 0.18 10,767 537.55 0.23
25.00 0.00 10,101 537.43 0.19
26.00 0.00 9,488 537.32 0.15
27.00 0.00 9,030 537.24 0.11
28.00 0.00 8,704 537.18 0.08
29.00 0.00 8,476 537.13 0.05
30.00 0.00 8,309 537.10 0.04
31.00 0.00 8,179 537.08 0.03
32.00 0.00 8,072 537.06 0.03
33.00 0.00 7,978 537.04 0.02
34.00 0.00 7,893 537.02 0.02
35.00 0.00 7,813 537.01 0.02
36.00 0.00 7,735 536.99 0.02
37.00 0.00 7,657 536.97 0.02
38.00 0.00 7,579 536.96 0.02
39.00 0.00 7,502 536.94 0.02
40.00 0.00 7,424 536.93 0.02
41.00 0.00 7,348 536.91 0.02
42.00 0.00 7,271 536.90 0.02
43.00 0.00 7,195 536.88 0.02
44.00 0.00 7,119 536.87 0.02
45.00 0.00 7,043 536.85 0.02
46.00 0.00 6,968 536.83 0.02
47.00 0.00 6,893 536.82 0.02
48.00 0.00 6,819 536.80 0.02
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Summary for Pond 2P: Detention Area

Inflow Area = 3.917 ac, 62.80% Impervious,  Inflow Depth > 5.59"    for  100-Year event
Inflow = 10.04 cfs @ 12.11 hrs,  Volume= 1.825 af
Outflow = 5.49 cfs @ 12.56 hrs,  Volume= 1.563 af,  Atten= 45%,  Lag= 26.9 min
Primary = 5.49 cfs @ 12.56 hrs,  Volume= 1.563 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 538.86' @ 12.56 hrs   Surf.Area= 6,302 sf   Storage= 23,411 cf

Plug-Flow detention time= 240.1 min calculated for 1.562 af (86% of inflow)
Center-of-Mass det. time= 140.3 min ( 1,008.1 - 867.8 )

Volume Invert Avail.Storage Storage Description
#1 534.00' 30,887 cf Detention Area (Irregular) Listed below (Recalc)

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

534.00 2,530 189.8 0 0 2,530
536.00 4,928 305.2 7,326 7,326 7,103
538.00 5,909 324.8 10,822 18,148 8,270
540.00 6,841 346.2 12,739 30,887 9,595

Device Routing     Invert Outlet Devices
#1 Primary 534.00' 18.0"  Round 18.0" x 92' Culvert   

L= 92.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 534.00' / 533.54'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 538.65' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 537.00' 8.0" Vert. 8.0" Orifice/Grate    C= 0.600   
#4 Device 1 537.50' 8.0" Vert. 8" Orifice/Grate    C= 0.600   
#5 Primary 534.00' 1.0" Vert. 1" Orifice/Grate    C= 0.600   

Primary OutFlow  Max=5.48 cfs @ 12.56 hrs  HW=538.86'  TW=0.00'   (Dynamic Tailwater)
1=18.0" x 92' Culvert  (Passes 5.42 cfs of 16.19 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 1.64 cfs @ 1.29 fps)
3=8.0" Orifice/Grate  (Orifice Controls 2.08 cfs @ 5.95 fps)
4=8" Orifice/Grate  (Orifice Controls 1.70 cfs @ 4.88 fps)

5=1" Orifice/Grate  (Orifice Controls 0.06 cfs @ 10.57 fps)
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Pond 2P: Detention Area
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Hydrograph
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Inflow Area=3.917 ac
Peak Elev=538.86'
Storage=23,411 cf

10.04 cfs

5.49 cfs
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Hydrograph for Pond 2P: Detention Area

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 534.00 0.00
1.00 0.05 37 534.01 0.00
2.00 0.11 330 534.13 0.01
3.00 0.16 791 534.30 0.01
4.00 0.21 1,408 534.50 0.02
5.00 0.25 2,162 534.74 0.02
6.00 0.21 2,944 534.97 0.03
7.00 0.21 3,575 535.14 0.03
8.00 0.27 4,339 535.33 0.03
9.00 0.37 5,367 535.58 0.03

10.00 0.49 6,801 535.89 0.04
11.00 0.71 8,816 536.30 0.04
12.00 6.03 14,477 537.36 0.44
13.00 3.72 22,744 538.76 4.25
14.00 2.32 20,416 538.38 3.01
15.00 1.66 18,243 538.02 2.15
16.00 1.12 16,868 537.78 1.43
17.00 0.82 15,971 537.63 1.02
18.00 0.62 15,368 537.52 0.77
19.00 0.51 14,941 537.44 0.61
20.00 0.45 14,665 537.39 0.51
21.00 0.40 14,477 537.36 0.44
22.00 0.36 14,338 537.34 0.40
23.00 0.33 14,224 537.32 0.36
24.00 0.30 14,125 537.30 0.33
25.00 0.19 13,872 537.25 0.25
26.00 0.15 13,669 537.22 0.20
27.00 0.11 13,482 537.18 0.16
28.00 0.08 13,304 537.15 0.12
29.00 0.05 13,140 537.12 0.10
30.00 0.04 12,999 537.09 0.08
31.00 0.03 12,877 537.07 0.06
32.00 0.03 12,772 537.05 0.06
33.00 0.02 12,677 537.03 0.05
34.00 0.02 12,589 537.02 0.05
35.00 0.02 12,505 537.00 0.05
36.00 0.02 12,421 536.99 0.05
37.00 0.02 12,337 536.97 0.04
38.00 0.02 12,253 536.96 0.04
39.00 0.02 12,169 536.94 0.04
40.00 0.02 12,086 536.92 0.04
41.00 0.02 12,002 536.91 0.04
42.00 0.02 11,919 536.89 0.04
43.00 0.02 11,836 536.88 0.04
44.00 0.02 11,752 536.86 0.04
45.00 0.02 11,670 536.85 0.04
46.00 0.02 11,587 536.83 0.04
47.00 0.02 11,504 536.82 0.04
48.00 0.02 11,421 536.80 0.04
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Summary for Link DP1: Worc - Prov Tpke Swale

Inflow Area = 4.278 ac, 59.93% Impervious,  Inflow Depth > 4.77"    for  100-Year event
Inflow = 6.02 cfs @ 12.53 hrs,  Volume= 1.702 af
Primary = 6.02 cfs @ 12.53 hrs,  Volume= 1.702 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP1: Worc - Prov Tpke Swale

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link DP1: Worc - Prov Tpke Swale

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.01 0.00 0.01
2.50 0.01 0.00 0.01
3.00 0.01 0.00 0.01
3.50 0.02 0.00 0.02
4.00 0.02 0.00 0.02
4.50 0.02 0.00 0.02
5.00 0.02 0.00 0.02
5.50 0.02 0.00 0.02
6.00 0.03 0.00 0.03
6.50 0.03 0.00 0.03
7.00 0.03 0.00 0.03
7.50 0.03 0.00 0.03
8.00 0.03 0.00 0.03
8.50 0.04 0.00 0.04
9.00 0.05 0.00 0.05
9.50 0.06 0.00 0.06

10.00 0.07 0.00 0.07
10.50 0.09 0.00 0.09
11.00 0.12 0.00 0.12
11.50 0.18 0.00 0.18
12.00 1.21 0.00 1.21
12.50 5.99 0.00 5.99
13.00 4.46 0.00 4.46
13.50 3.55 0.00 3.55
14.00 3.14 0.00 3.14
14.50 2.71 0.00 2.71
15.00 2.25 0.00 2.25
15.50 1.82 0.00 1.82
16.00 1.50 0.00 1.50
16.50 1.25 0.00 1.25
17.00 1.07 0.00 1.07
17.50 0.93 0.00 0.93
18.00 0.81 0.00 0.81
18.50 0.72 0.00 0.72
19.00 0.64 0.00 0.64
19.50 0.59 0.00 0.59
20.00 0.54 0.00 0.54
20.50 0.50 0.00 0.50
21.00 0.47 0.00 0.47
21.50 0.45 0.00 0.45
22.00 0.42 0.00 0.42
22.50 0.40 0.00 0.40
23.00 0.38 0.00 0.38
23.50 0.37 0.00 0.37
24.00 0.35 0.00 0.35
24.50 0.29 0.00 0.29
25.00 0.25 0.00 0.25
25.50 0.23 0.00 0.23

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.20 0.00 0.20
26.50 0.18 0.00 0.18
27.00 0.16 0.00 0.16
27.50 0.14 0.00 0.14
28.00 0.12 0.00 0.12
28.50 0.11 0.00 0.11
29.00 0.10 0.00 0.10
29.50 0.09 0.00 0.09
30.00 0.08 0.00 0.08
30.50 0.07 0.00 0.07
31.00 0.06 0.00 0.06
31.50 0.06 0.00 0.06
32.00 0.06 0.00 0.06
32.50 0.05 0.00 0.05
33.00 0.05 0.00 0.05
33.50 0.05 0.00 0.05
34.00 0.05 0.00 0.05
34.50 0.05 0.00 0.05
35.00 0.05 0.00 0.05
35.50 0.05 0.00 0.05
36.00 0.05 0.00 0.05
36.50 0.05 0.00 0.05
37.00 0.04 0.00 0.04
37.50 0.04 0.00 0.04
38.00 0.04 0.00 0.04
38.50 0.04 0.00 0.04
39.00 0.04 0.00 0.04
39.50 0.04 0.00 0.04
40.00 0.04 0.00 0.04
40.50 0.04 0.00 0.04
41.00 0.04 0.00 0.04
41.50 0.04 0.00 0.04
42.00 0.04 0.00 0.04
42.50 0.04 0.00 0.04
43.00 0.04 0.00 0.04
43.50 0.04 0.00 0.04
44.00 0.04 0.00 0.04
44.50 0.04 0.00 0.04
45.00 0.04 0.00 0.04
45.50 0.04 0.00 0.04
46.00 0.04 0.00 0.04
46.50 0.04 0.00 0.04
47.00 0.04 0.00 0.04
47.50 0.04 0.00 0.04
48.00 0.04 0.00 0.04
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Summary for Link DP2: NE Wetlands

Inflow Area = 0.595 ac, 0.00% Impervious,  Inflow Depth = 2.93"    for  100-Year event
Inflow = 1.92 cfs @ 12.10 hrs,  Volume= 0.145 af
Primary = 1.92 cfs @ 12.10 hrs,  Volume= 0.145 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DP2: NE Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link DP2: NE Wetlands

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.50 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.50 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.50 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.50 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.50 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.50 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.50 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.50 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.50 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.50 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.50 0.01 0.00 0.01
11.00 0.03 0.00 0.03
11.50 0.09 0.00 0.09
12.00 1.00 0.00 1.00
12.50 0.55 0.00 0.55
13.00 0.23 0.00 0.23
13.50 0.19 0.00 0.19
14.00 0.15 0.00 0.15
14.50 0.13 0.00 0.13
15.00 0.12 0.00 0.12
15.50 0.10 0.00 0.10
16.00 0.09 0.00 0.09
16.50 0.08 0.00 0.08
17.00 0.07 0.00 0.07
17.50 0.06 0.00 0.06
18.00 0.05 0.00 0.05
18.50 0.05 0.00 0.05
19.00 0.05 0.00 0.05
19.50 0.05 0.00 0.05
20.00 0.04 0.00 0.04
20.50 0.04 0.00 0.04
21.00 0.04 0.00 0.04
21.50 0.04 0.00 0.04
22.00 0.04 0.00 0.04
22.50 0.03 0.00 0.03
23.00 0.03 0.00 0.03
23.50 0.03 0.00 0.03
24.00 0.03 0.00 0.03
24.50 0.00 0.00 0.00
25.00 0.00 0.00 0.00
25.50 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 0.00 0.00
26.50 0.00 0.00 0.00
27.00 0.00 0.00 0.00
27.50 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.50 0.00 0.00 0.00
29.00 0.00 0.00 0.00
29.50 0.00 0.00 0.00
30.00 0.00 0.00 0.00
30.50 0.00 0.00 0.00
31.00 0.00 0.00 0.00
31.50 0.00 0.00 0.00
32.00 0.00 0.00 0.00
32.50 0.00 0.00 0.00
33.00 0.00 0.00 0.00
33.50 0.00 0.00 0.00
34.00 0.00 0.00 0.00
34.50 0.00 0.00 0.00
35.00 0.00 0.00 0.00
35.50 0.00 0.00 0.00
36.00 0.00 0.00 0.00
36.50 0.00 0.00 0.00
37.00 0.00 0.00 0.00
37.50 0.00 0.00 0.00
38.00 0.00 0.00 0.00
38.50 0.00 0.00 0.00
39.00 0.00 0.00 0.00
39.50 0.00 0.00 0.00
40.00 0.00 0.00 0.00
40.50 0.00 0.00 0.00
41.00 0.00 0.00 0.00
41.50 0.00 0.00 0.00
42.00 0.00 0.00 0.00
42.50 0.00 0.00 0.00
43.00 0.00 0.00 0.00
43.50 0.00 0.00 0.00
44.00 0.00 0.00 0.00
44.50 0.00 0.00 0.00
45.00 0.00 0.00 0.00
45.50 0.00 0.00 0.00
46.00 0.00 0.00 0.00
46.50 0.00 0.00 0.00
47.00 0.00 0.00 0.00
47.50 0.00 0.00 0.00
48.00 0.00 0.00 0.00



 

 
 

APPENDIX F: STORMWATER CALCULATIONS 

 MA STANDARD #4 –WATER QUALITY AND TSS REMOVAL 

 NOAA RAINFALL DATA 

 PIPE AND INLET SIZING  

 OUTLET PROTECTION SIZING  

  



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 Catch Basin 0.25 1.00 0.25 0.75

Proprietary Treatment Unit 0.50 0.75 0.38 0.38

Sediment Forebay 0.25 0.38 0.09 0.28

Detention Basin 0.50 0.28 0.14 0.14

Total TSS Removal = 86%

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

MA DEP Standard 4: TSS Removal Calculation Worksheet

Parking Areas to Outfall

Proposed Fueling Station Improvements
27 Worcester Providence Turnpike

Sutton, MA
Bohler Job Number: MAA230138.00

July 27, 2023

Prepared By: 

352 Turnpike Road
Southborough, MA 01772
(508) 480-9900 7/27/2023



Water Quality Volume runoff (in.)* 0.5
Total Post Development Impervious Area (sf) 108,029

Required Water Quality Volume (cf) 4,501

B1 4,523
Total Provided Water Quality Volume (cf) 4,523

Required Recharge Provided
*Volume provided below lowest outlet pipe in cubic feet (cf)

Water Quality Volume Provided*

Proposed Fueling Station Improvements
27 Worcester Providence Turnpike

Sutton, MA

MA DEP Standard 4: Water Quality Volume Calculations

*Water Quality volume runoff is equal to 0.5 or 1.0 inches of runoff times the total impervious area of the 
post development project site.

Bohler Job Number: MAA230138.00
July 26, 2023

Water Quality Volume Required

Prepared By: 

352 Turnpike Road
Southborough, MA 01772
(508) 480-9900 7/27/2023



7/20/23, 3:15 PM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=42.1745&lon=-71.7534&data=depth&units=english&series=pds#table 1/4

NOAA Atlas 14, Volume 10, Version 3
Location name: Sutton, Massachusetts, USA*

Latitude: 42.1745°, Longitude: -71.7534°
Elevation: 545 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.340
(0.270‑0.424)

0.403
(0.319‑0.504)

0.506
(0.398‑0.634)

0.592
(0.464‑0.747)

0.710
(0.537‑0.939)

0.799
(0.591‑1.08)

0.892
(0.637‑1.25)

0.993
(0.673‑1.44)

1.13
(0.737‑1.71)

1.25
(0.790‑1.92)

10-min 0.482
(0.382‑0.601)

0.571
(0.452‑0.714)

0.717
(0.565‑0.899)

0.839
(0.658‑1.06)

1.01
(0.761‑1.33)

1.13
(0.837‑1.53)

1.26
(0.903‑1.78)

1.41
(0.953‑2.04)

1.61
(1.04‑2.42)

1.77
(1.12‑2.72)

15-min 0.567
(0.449‑0.707)

0.672
(0.532‑0.840)

0.844
(0.666‑1.06)

0.987
(0.774‑1.25)

1.18
(0.895‑1.56)

1.33
(0.985‑1.80)

1.49
(1.06‑2.09)

1.66
(1.12‑2.40)

1.89
(1.23‑2.85)

2.08
(1.32‑3.20)

30-min 0.773
(0.613‑0.965)

0.917
(0.726‑1.15)

1.15
(0.909‑1.44)

1.35
(1.06‑1.70)

1.62
(1.22‑2.14)

1.82
(1.35‑2.46)

2.03
(1.45‑2.86)

2.26
(1.53‑3.28)

2.58
(1.68‑3.89)

2.84
(1.80‑4.38)

60-min 0.980
(0.776‑1.22)

1.16
(0.920‑1.45)

1.46
(1.15‑1.83)

1.71
(1.34‑2.16)

2.05
(1.55‑2.71)

2.31
(1.71‑3.12)

2.58
(1.84‑3.62)

2.87
(1.94‑4.16)

3.28
(2.13‑4.93)

3.60
(2.28‑5.55)

2-hr 1.25
(0.998‑1.55)

1.49
(1.18‑1.84)

1.87
(1.48‑2.33)

2.19
(1.73‑2.74)

2.63
(2.00‑3.46)

2.96
(2.20‑3.99)

3.30
(2.38‑4.64)

3.70
(2.52‑5.33)

4.28
(2.79‑6.41)

4.77
(3.03‑7.29)

3-hr 1.44
(1.15‑1.78)

1.71
(1.37‑2.12)

2.16
(1.72‑2.68)

2.53
(2.00‑3.16)

3.04
(2.33‑4.00)

3.42
(2.56‑4.61)

3.83
(2.78‑5.39)

4.31
(2.93‑6.18)

5.02
(3.28‑7.49)

5.62
(3.57‑8.56)

6-hr 1.81
(1.46‑2.22)

2.17
(1.75‑2.67)

2.76
(2.21‑3.41)

3.25
(2.59‑4.04)

3.92
(3.02‑5.13)

4.42
(3.33‑5.94)

4.96
(3.63‑6.96)

5.61
(3.83‑8.00)

6.59
(4.32‑9.77)

7.43
(4.74‑11.2)

12-hr 2.24
(1.82‑2.74)

2.72
(2.20‑3.32)

3.50
(2.82‑4.29)

4.14
(3.32‑5.11)

5.03
(3.89‑6.54)

5.69
(4.31‑7.59)

6.40
(4.71‑8.93)

7.26
(4.98‑10.3)

8.57
(5.63‑12.6)

9.69
(6.20‑14.6)

24-hr 2.66
(2.17‑3.23)

3.26
(2.66‑3.96)

4.24
(3.44‑5.17)

5.05
(4.08‑6.20)

6.17
(4.81‑7.99)

7.00
(5.34‑9.30)

7.90
(5.85‑11.0)

9.00
(6.19‑12.7)

10.7
(7.04‑15.6)

12.2
(7.80‑18.1)

2-day 3.03
(2.49‑3.65)

3.74
(3.07‑4.51)

4.91
(4.01‑5.94)

5.87
(4.77‑7.16)

7.20
(5.65‑9.28)

8.18
(6.28‑10.8)

9.25
(6.90‑12.8)

10.6
(7.31‑14.8)

12.7
(8.37‑18.4)

14.5
(9.32‑21.5)

3-day 3.30
(2.72‑3.96)

4.07
(3.35‑4.89)

5.33
(4.37‑6.43)

6.37
(5.19‑7.73)

7.81
(6.14‑10.0)

8.86
(6.83‑11.7)

10.0
(7.50‑13.8)

11.5
(7.94‑16.0)

13.7
(9.08‑19.9)

15.7
(10.1‑23.2)

4-day 3.55
(2.93‑4.25)

4.36
(3.60‑5.22)

5.68
(4.67‑6.83)

6.77
(5.53‑8.20)

8.28
(6.53‑10.6)

9.38
(7.24‑12.3)

10.6
(7.94‑14.6)

12.1
(8.39‑16.8)

14.4
(9.58‑20.8)

16.5
(10.6‑24.3)

7-day 4.24
(3.53‑5.05)

5.12
(4.25‑6.10)

6.55
(5.42‑7.84)

7.74
(6.36‑9.32)

9.38
(7.43‑11.9)

10.6
(8.20‑13.8)

11.9
(8.92‑16.2)

13.5
(9.40‑18.6)

15.9
(10.6‑22.8)

18.0
(11.7‑26.4)

10-day 4.92
(4.10‑5.84)

5.83
(4.86‑6.93)

7.33
(6.08‑8.74)

8.57
(7.06‑10.3)

10.3
(8.15‑13.0)

11.5
(8.94‑14.9)

12.9
(9.66‑17.4)

14.5
(10.1‑20.0)

16.9
(11.3‑24.2)

18.9
(12.3‑27.6)

20-day 6.99
(5.87‑8.24)

7.95
(6.67‑9.39)

9.53
(7.96‑11.3)

10.8
(8.99‑12.9)

12.6
(10.1‑15.7)

14.0
(10.9‑17.8)

15.4
(11.5‑20.4)

16.9
(11.9‑23.1)

19.0
(12.8‑27.0)

20.7
(13.5‑30.0)

30-day 8.71
(7.35‑10.2)

9.70
(8.17‑11.4)

11.3
(9.50‑13.4)

12.7
(10.5‑15.1)

14.5
(11.6‑17.9)

16.0
(12.4‑20.1)

17.4
(12.9‑22.7)

18.8
(13.3‑25.5)

20.7
(13.9‑29.1)

22.1
(14.4‑31.9)

45-day 10.9
(9.20‑12.7)

11.9
(10.0‑13.9)

13.6
(11.4‑16.0)

14.9
(12.5‑17.7)

16.9
(13.5‑20.7)

18.4
(14.3‑23.0)

19.8
(14.7‑25.6)

21.1
(15.0‑28.5)

22.8
(15.4‑31.9)

23.9
(15.6‑34.3)

60-day 12.7
(10.8‑14.8)

13.7
(11.6‑16.0)

15.4
(13.0‑18.1)

16.9
(14.1‑19.9)

18.8
(15.1‑23.0)

20.4
(15.9‑25.4)

21.9
(16.2‑28.0)

23.1
(16.4‑31.1)

24.6
(16.7‑34.4)

25.6
(16.7‑36.6)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://www.commerce.gov/
http://www.noaa.gov/
Andrew Hotaling
Highlight
2

Andrew Hotaling
Highlight
10

Andrew Hotaling
Highlight
25

Andrew Hotaling
Highlight
100

Andrew Hotaling
Highlight
3.26

Andrew Hotaling
Highlight
5.05

Andrew Hotaling
Highlight
6.17

Andrew Hotaling
Highlight
7.90

Andrew Hotaling
Highlight
24-hr



25 Year 6.17 in/hr
LOCATION IMPERVIOUS OTHER

CB-1 WQU-1 0.45 0.95 0.43 0.00 0.30 0.00 0.43 6 6.17 2.64 18 0.010 HDPE 0.012 11.38 6.44

WQU-1 FES-1 0.45 0.95 0.43 0.00 0.30 0.00 0.43 6 6.17 2.64 18 0.020 HDPE 0.012 16.09 9.11

 

  

  

  

  

  

  

  

  

  

  
*Rainfall intensity provided by  NOAA Atlas 14, Volume 10, Version 2 on 7/17/2023

Tc      
(min)

I       
(in/hr)

Q        
(cfs)

D          
(in)

Proposed Fueling Station Improvements
27 Worcester Providence Turnpike

Sutton, MA

Design Period Storm:

Rational Pipe Sizing Calculations

Bohler Job Number: MAA230138.00
July 26, 2023

Design Period Intensity*

SUM    CA
FROM TO A C CA A C CA

Q Full 
(cfs)

V Full 
(fps)

S        
(ft/ft)

Material n

Prepared By: 

352 Turnpike Road
Southborough, MA 01772
(508) 480-9900 7/27/2023



25 Year

FES 1 18 1.5 2.64 1.09 9.11 4.50 6.1 7 NA B Intermediate

Based ConnDOT Drainage Manual - Type A, B, and C Riprap Aprons

F C B
(ft) (ft) (ft)

Based on ConnDOT Drainage Manual - Type 1 and 2 Scour Holes

Proposed Fueling Station Improvements
27 Worcester Providence Turnpike

Sutton, MA
Bohler Job Number: MAA230138.00

July 26, 2023

Scour Hole Sizing Calculations

Rip Rap Sizing Calculations

Design Period Storm:

Rip Rap Apron Sizing Calculations

Location
Pipe Size

(in.)
Pipe Size

(ft.)
Q 

(cfs)
TW
 (ft.)

V
 (fps)

W1
 (ft.)

La
(ft.)

W2
(ft.)

W3
(ft.)

Apron Type Rip Rap Type

D50 

(ft)
Rip Rap Type

Location
Pipe Size/
Span (in)

Pipe Size/
Span (ft)

Q 
(cfs)

TW
 (ft.)

Scour Hole 
Type

Riprap Type D50 (inches)
Modified - 5 
Intermediate - 8 
Standard - 15 

D50 < 0.42 ft - Modified
0.42 ft < D50 < 0.67 ft - Intermediate
0.67 ft < D50 < 1.25 ft - Standard
1.25 ft < D50 - Special Design

Outlet Velocity (fps)    
0-8 - Modified
8-10 - Intermediate
10-14 - Standard

Prepared By: Bohler 

352 Turnpike Road
Southborough, MA 01772
(508) 480-9900 7/27/2023
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Technology Name:	  	  CDS (Continuous Deflective Separator) - Contech Stormwater Solutions, Inc. 
	  
Studies Reviewed:  

•  NJCAT Technology Verification High Efficiency Continuous Deflective Separators CDS 
Technologies Inc. January 2010. 

•  Independent Review of CDS 2015 Product Evaluation, FB Environmental Associates, 2009. 
•  NJCAT Technology Verification Addendum Report High Efficiency Continuous Deflective 

Separators CDS Technologies Inc.  December 2004 
•  Continuous Deflection Separation (CDS) Unit For Sediment 

 Control In Brevard County, Florida  January, 2000 
 

 
Date:  5/13/2011  
Reviewer:  Jerry Schoen 
 
Rating:   2 
 
Brief rationale for rating:	  MASTEP rating is based primarily on NJCAT 2010 field study and FB 
Environmental 2009 laboratory study.  Both studies generally followed TARP field or NJDEP-recommended 
laboratory test protocols, with some exceptions. The 2010 field study sampled storms totaling 37% of average 
annual rainfall (50% is required), and experienced excessively large influent particles. This is discussed 
further below and in the MASTEP study description.  In the FB lab study, no evidence of a Quality Assurance 
Project Plan, little discussion of quality control, higher than recommended particle size distribution, limited 
range of influent sediment concentration, sediments analyzed by SSC method but not TSS.  
 
The Florida field study monitored 5 storm events and encountered sampling/equipment problems in four of 
them.  The NJCAT lab study was conducted on a unit that was specially modified for testing in New Jersey, 
and is now being sold in NJ and NY.   
 
 
Other Comments:	   

FB Environmental Associates study:  
•  OK-110 sediment mix used. This is recommended by Maine DEP, but produces 

sediments somewhat larger than those recommended by New Jersey DEP.   
•  Sediment analysis conducted with whole sample; essentially SSC method. SSC is 

generally regarded as more accurate than TSS method, but comparisons with other 
studies or products that use TSS data are problematic. 

•  Full range of flows were tested.  
•  Only one target sediment concentration was tested; average influent SSC was 313 

mg/l, slightly outside of recommended 100-300 mg/l range.  
•  Scour test was performed; system produced no scour at flows up to 137% of 

capacity. 
 
NJCAT 2010 Study 

• Mean influent particle size was 500-600 microns, well above the TARP criteria of < 
100 microns.  To address this problem, the testing agency separated samples into 
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filtered subsamples of several size ranges (> 2000 microns, < 2000, < 500 and < 
50).  Removal efficiencies were calculated for each of these ranges, with results 
ranging from 64% (for <50 micron particles) to 99% (for > 2000 microns).   

• TSS and SSC efficiencies were calculated by Event Mean Concentration and by Sum 
Of Loads methods.  

• Study was well document. Other than issues of particle size and % annual rainfall, 
study closely followed TARP guidelines. 

 
NJCAT 2004 Study  

 Expectations of sediment removal performance comparable to this study should be confined to 
units that contain the sediment weir and a 2400 micron screen.   

 The study did not include a scour test.  
 A	  particularly	  fine	  sediment	  mix	  (Sil-‐Col-‐Sil	  106,	  pre-‐washed	  to	  remove	  all	  particles	  >	  100	  microns),	  

which	  makes	  sediment	  removal	  more	  difficult.	  Higher	  removal	  efficiencies	  may	  be	  obtained	  if	  
sediment	  particle	  size	  range	  is	  larger.	   

 A	  narrow	  range	  of	  influent	  sediment	  (164	  –	  203	  mg/l,	  average	  184),	  was	  tested	  but	  this	  is	  within	  the	  
NJDEP-‐recommended	  100-‐300	  mg/l	  range.	   

 TSS analysis appears to have been performed by a non- standardized method. 
 No	  discussion	  of	  quality	  control. 

 
Brevard County FL study 

 This study was performed before release of the TARP Tier II Protocols and does not conform to 
them. 

 The study states that “testing under higher flow conditions would be desirable.” 
 TSS, BOD, COD, pH, total phosphorus, and turbidity were monitored. 
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Center for Environmental Systems 

Stevens Institute of Technology 

Castle Point on Hudson  

Hoboken, NJ 07030-0000 

 

September 15, 2013 

 

Elizabeth Dragon 

Environmental Engineer 

New Jersey Department of Environmental Protection 

Bureau of Nonpoint Pollution Control 

401-02B, PO Box 420 

Trenton, NJ 08625-0420 

 

Derek M. Berg 

CONTECH Engineered Solutions LLC 

71 US Route 1, Suite F 

Scarborough, ME 04074 

 

Forrest Bell 

FB Environmental Associates Inc. 

97A Exchange Street, Suite 305 

Portland, ME 04101 

 

To all, 

 

Based on my review, evaluation and assessment of the testing conducted on the Continuous 

Deflective Separator (CDS®) by Contech and observed by FB Environmental Associates, the 

test protocol requirements contained in the “New Jersey Laboratory Testing Protocol to Assess 

Total Suspended Solids Removal by a Hydrodynamic Sedimentation Manufactured Treatment 

Device” (NJDEP HDS Protocol) were met or exceeded. Specifically: 

 

Test Sediment Feed 

 

The mean PSD of Contech’s test sediment complies with the PSD criteria established by the 

NJDEP HDS protocol.  The Contech PSD was plotted against the NJDEP PSD specification.  
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The Contech sediment gradation is equivalent to or finer than the NJDEP gradation at all points 

along the curve.  Overall, the Contech sediment blend contains more fines than the NJDEP 

gradation, particularly below 50 microns.  The median particle size of the Contech gradation is 

approximately 60 microns.  

 

Prior to the start of testing Contech procured a 2500 lbs. batch of scour sediment deemed 

compliant with the scour sediment PSD specification defined in the NJDEP HDS Protocol. The 

results of the three scour sediment PSD analysis confirmed that the batch of scour test sediment 

procured by Contech is in compliance with the NJDEP scour test PSD specification.  

  

Removal Efficiency Testing 

 

In accordance with the NJDEP HDS Protocol, removal efficiency testing was executed on the 

CDS-4 laboratory unit in order to establish the ability of the CDS to remove the specified test 

sediment at 25%, 50%, 75%, 100% and 125% of the target MTFR.  Prior to the start of testing 

Contech reviewed existing data and decided to utilize a target MTFR of 0.93 cfs.  This target was 

chosen based on the ultimate goal of demonstrating greater than 50% annualized weighted solids 

removal as defined in the NJDEP HDS Protocol. The flow rates, feed rates and influent 

concentration all met the Test protocol’s coefficient of variance requirements and the 

background concentration for all five test runs never exceeded 20 mg/L. 

 

Scour Testing 

 

In order to demonstrate the ability of the CDS to be used as an online treatment device scour 

testing was conducted at greater than 200% of MTFR in accordance with the NJDEP HDS 

Protocol.  The average flow rate during the online scour test was 1.99 cfs, which is equivalent to 

214% of the MTFR (MTFR = 0.93 cfs).  With the exception of one background sample and one 

effluent sample that both had concentrations of 4 mg/l all background and effluent samples were 

measured as Non Detect during the online scour testing.  These results confirm that the CDS-4 

did not scour at 214% MTFR and meets the criteria for online use. 

 

Maintenance Frequency 

 

The predicted maintenance frequency for all models is 96 months. 

 

Sincerely, 

 

 

Richard S. Magee, Sc.D., P.E., BCEE 
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Center for Environmental Systems 

Stevens Institute of Technology 

One Castle Point 

Hoboken, NJ 07030-0000 

 

 

August 27, 2014 

 

Lisa Schafer 

Environmental Engineer 

New Jersey Department of Environmental Protection 

Bureau of Nonpoint Pollution Control 

401-02B, PO Box 420 

Trenton, NJ 08625-0420 

 

To all, 

 

Based on my review, evaluation and assessment of the scour retesting conducted on the 

Continuous Deflective Separator (CDS®) by Contech and observed by Dr. Chris Berger, a 

colleague of Dr. Scott Wells, from Portland State University, the scour test protocol requirements 

contained in the “New Jersey Laboratory Testing Protocol to Assess Total Suspended Solids 

Removal by a Hydrodynamic Sedimentation Manufactured Treatment Device” (NJDEP HDS 

Protocol) were met or exceeded. The scour retesting was conducted to address concerns raised 

during the public comment process that sediment that may have been deposited in the annular 

area outside of the screening chamber during removal efficiency testing could subsequently 

washout at higher flows. 

 

During the retesting sediment meeting the NJDEP PSD scour test requirement was loaded to a 

depth of four inches in this annular region and the scour testing repeated. The results confirmed 

the earlier testing that the resulting effluent concentrations are all 3mg/l or less and well below 

the 20mg/l threshold established by the NJDEP scour protocol.  Therefore the CDS meets the 

criteria for online use. 

 

Sincerely, 

 

 
Richard S. Magee, Sc.D., P.E., BCEE 
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Available Models

CDS Model Treatment Capacity3  
(cfs)

Maximum Sediment Storage Capacity 
(CF)

1515 1.0 26
w/ 1' added sump 1.0 33
w/ 2' added sump 1.0 40
w/ 3' added sump 1.0 47

2015_4 1.4 50
w/ 1' added sump 1.4 63
w/ 2' added sump 1.4 75
w/ 3' added sump 1.4 88

2015 1.4 79
w/ 1' added sump 1.4 98
w/ 2' added sump 1.4 118

2020 2.2 90
w/ 1' added sump 2.2 110
w/ 2' added sump 2.2 129

2025 3.2 97
w/ 1' added sump 3.2 117
w/ 2' added sump 3.2 136

3020 3.9 134
w/ 1' added sump 3.9 163
w/ 2' added sump 3.9 191

3030 6.1 157
w/ 1' added sump 6.1 185
w/ 2' added sump 6.1 213

4030 7.9 329
w/ 1' added sump 7.9 379
w/ 2' added sump 7.9 429

4040 12.4 381
w/ 1' added sump 12.4 431
w/ 2' added sump 12.4 482

1.    Structure diameter represents the typical inside dimension of the concrete structure. Offline systems will require additional concrete diversion components

2.    Depth below pipe can vary to accommodate site specific design.  Depth below pipe invert represents the depth from the pipe invert to the inside bottom of concrete 
structure.

3.    Treatment Capacity is based on laboratory testing using OK-110 (average d50 particle size of approximately 100 microns) and a 2400 micron screen.

Sediment Depths Indicating Required Servicing*

CDS Model Standard Sediment 
Depth  
(in.)

w/ 1’ added Sump 
Sediment Depth  

(in.)

w/ 2’ added Sump 
Sediment Depth  

(in.)
1515 18 27 36

2015_4 18 30 42
2015 18 30 42
2020 18 30 42
2025 18 30 42
3020 18 30 42
3030 18 39 42
4030 27 39 51
4040 27 39 51

* Based on 75% capacity of isolated sump.
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11.13  Outlet Protection

11.13.1 Assessment of Erosion Potential

A field investigation of all proposed outlet locations or existing outlets to be used in a drainage
design of a proposed project should be conducted to determine the erosion resistance of the soils at
the outlet, the character of the downstream flow path, and any other site constraints that must be
addressed by the proposed design.

Barring any unusual conditions, as determined during the field investigation, the criteria outlined
in this section should be used to determine the level of outlet protection required.  When severe
conditions are present, it is the responsibility of the designer to provide outlet protection as needed
to safeguard against erosion damage.

Pipe outlets are points of critical erosion potential.  Stormwater which is transported through
closed conveyance systems at design capacity generally reaches a velocity which exceeds the
permissible or erosion resistant velocity of the receiving channel or overland area.  To prevent scour
at stormwater system outlets, a flow transition structure is needed which will absorb the initial
impact of the flow and reduce the flow velocity to a level which will not erode the receiving channel
or overland area.

11.13.2 Types of Outlet Protection

The most commonly used device for outlet protection is a riprap lined apron.  Where practical,
they are constructed at a zero grade or minimum slope to slow the outlet velocity.  The type and
length of the riprap lined apron is related to the outlet flow rate and the tailwater level and whether
there is a defined channel downstream.

If the tailwater depth is less than half the outlet pipe rise, it shall be classified as a Minimum
Tailwater Condition. If the tailwater depth is greater than or equal to half the outlet pipe rise, it
shall be classified as a Maximum Tailwater Condition.

There are three types of riprap aprons to be used for outlet protection.  They are designated as
Type A, B and C. Type A riprap aprons would be used under minimum tailwater conditions while
Type B riprap aprons would be used for maximum tailwater conditions as defined above, where the
pipe outlets overland with no defined channel.  Type C riprap aprons would be used when there is a
well defined channel downstream of the outlet.  The use of a Type C riprap apron on channels that
are designated as watercourses or wetlands is discouraged due to potential wetland and fisheries
impacts.  See Section 11.13.3, Design Criteria, and Section 11.13.5 for the design of riprap aprons.

Where the flow rate proves to be excessive for the economical or practical use of an apron,
preformed scour holes may be used.  There are two types of preformed scour holes. Type 1
preformed scour holes are depressed one-half the pipe rise and Type 2 preformed scour holes are
depressed the full pipe rise. See Section 11.13.3, Design Criteria and Section 11.13.6 for the design
of preformed scour holes.

In most cases, a riprap apron or preformed scour hole will provide adequate outlet protection,
however where design and site conditions warrant, structurally lined outlet protection or energy
dissipators can be investigated. In such instances, coordination with the Hydraulics and Drainage
Section early in the design phase is recommended. The design of energy dissipators is presented in
HEC-14, “Hydraulic Design of Energy Dissipators For Culverts and Channels.”
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11.13.3 Design Criteria

The design of riprap outlet protection applies to the immediate area or reach downstream of the
pipe outlet and does not apply to continuous rock linings of channels or streams.  For pipe outlets at
the top of exit slopes or on slopes greater than 10%, the designer should assure that suitable
safeguards are provided beyond the limits of the localized outlet protection to counter the highly
erosive velocities caused by the reconcentration of flow beyond the initial riprap apron.  Outlet
protection shall be designed according to the following criteria:

• Riprap outlet protection shall be used at all outlets not flowing over exposed rock or into
deep watercourses and ponds.

• In situations not covered by the above noted criteria and where the exit velocity is < 4.27 mps
(14 fps), a riprap apron shall also be used.  For Type A and B riprap aprons, the type of
riprap specified is dependent on the outlet velocity (see Section 11.13.6) and can be
determined from Table 11.5.  For Type C aprons, the type of riprap specified is determined
by the procedures in HEC-15 and HEC-11 depending on the design discharge.  See
Chapter 7, Channels.

• The type of riprap apron and dimensions are determined by the guidelines outlined in
Sections 11.13.2 and 11.13.5, respectively.

• When the outlet velocity is > 4.27 mps (14 fps), the designer should first investigate methods to
reduce the outlet velocity. This may be accomplished by any one or combination of the
following:  increasing the pipe roughness, increasing the pipe size and/or decreasing the culvert
slope. When this is not possible or economical, a number of outlet protection or energy
dissipation design options are available.  These are presented in detail in HEC-14. In most
instances, however, a preformed scour hole design should be used, as it generally can provide
the necessary degree of protection at an economical cost. The design of a preformed scour hole
is presented in Section 11.13.6.

The design criteria of this section should be applicable to most outlet situations.  However,
recognizing that design and site conditions can vary significantly depending on the project or
location on a particular project, it is the responsibility of the designer to ensure that the
criteria is suitable to the site or to provide an alternate design which will adequately protect
the outlet area from scour and erosion.  These situations should be documented in the
drainage design report.

Table 11.11  Allowable Outlet Velocities for Type A and B Riprap Aprons

Outlet Velocity  - mps (fps) Riprap Specification
     0-2.44   (0-8) Modified
2.44-3.05  (8-10) Intermediate
3.05-4.27  (10-14) Standard

11.13.4 Tailwater Depth

The depth of tailwater immediately at the pipe outlet is required for the design of outlet
protection and must be determined for the design flow rate. Manning’s equation may be used to
determine tailwater depth.  See Sections 8.3.5 and 8.3.6 for additional information on how to
determine the tailwater depth.
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11.13.5 Apron Dimensions

Length

The length of an apron (La) is determined using the following empirical relationships (Equations
11.9 and 11.10) that were developed for the U.S. Environmental Protection Agency (1976) and
modified by ConnDOT for use in Connecticut.  Tables 11-12 and 11-13 show the various lengths of
Type A, B and C riprap aprons based on discharge and pipe size.  The tables also show the
minimum and maximum lengths of aprons to be computed using Equations 11.31 and 11.32.  When
the table indicates that the required apron length would exceed the maximum shown, a preformed
scour hole should be used in lieu of the riprap apron.  As previously stated, the design of a
preformed scour hole is presented in Section 11.13.6.

Type A Riprap Apron (Minimum Tailwater Condition)   TW <  0.5 Rp

05.3)142.0(26.3
5.1 +

−
=

P
a S

QL (  10)5(80.1
5.1 +
−

=
P

a S
QL    ) (11.31)

Type B Apron (Maximum Tailwater Condition)   TW >  0.5 Rp

05.3)142.0(44.5
5.1 +

−
=

P
a S

QL (  10)5(0.3
5.1 +
−

=
P

a S
QL    ) (11.32)

Type C Riprap Apron  - The length of a Type C Riprap Apron shall be determined using the
formula for a Type B Riprap Apron.

La  = length of apron, m (ft)
Sp = inside diameter for circular sections or maximum inside pipe span for non-circular sections,

m (ft)
Q = pipe (design) discharge, cms (cfs)
TW = tailwater depth, m (ft)
Rp = maximum inside pipe rise, m (ft)
Note: Sp = Rp   =  inside diameter for circular sections

Width

For Type A or B Riprap Aprons, when there is no well defined channel downstream of the apron,
the width of the apron at the pipe outlet, W1, should be at least three times the maximum inside pipe
span and the width, W2 of the outlet end of the apron, as shown in Figure 11-13, should be as
follows:

Type A Riprap Apron (Minimum Tailwater Condition)

W1= 3Sp (min.)

W2 = 3Sp + 0.7La      for TW  <  0.5 Rp (11.33)
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and

Type B Riprap Apron (Maximum Tailwater Condition)

W1 = 3Sp (min.)
W2 = 3Sp + 0.4La       for TW  >   0.5 Rp (11.34)

W1 =width of apron at pipe outlet or upstream apron limit
W2 =width of apron at terminus or downstream apron limit

Type C Riprap Apron

For a Type C Riprap Apron when there is a well defined channel downstream of the outlet, the
bottom width of the apron should be at least equal to the bottom width of the channel and the lining
should extend on the channel side slopes at least 0.3m (1 ft) above the tailwater depth (TW) or at
least two-thirds of the vertical conduit dimension (0.7 Rp) above the invert, whichever is greater. (In
all cases, the overall width of the apron shall be a minimum of 3Sp).  See Figure 11-13.

Additional guidelines:

• The type of apron to be used and length should be called out on the construction plans.
• The side slopes of the Type C riprap apron should be 2H:1V or flatter.
• The bottom grade should be level or minimum slope, where practical, for energy dissipation.

Where the use of a flat apron is impractical, a preformed scour hole should be considered.
• Granular fill shall be placed between the riprap and the underlying soil to prevent soil

movement into and through the riprap. Additionally, an appropriately sized geotextile
(separation) can be used when field conditions dictate as determined by the engineer.

• The location of outlets and outlet protection should be carefully considered to minimize
rights-of-way and wetland impacts.

11.13.6 Preformed Scour Hole

The preformed scour hole is an excavated hole or depression which is lined with rock riprap of a
stable size to prevent scouring.  The depression (F) provides both vertical and lateral expansion
downstream of the culvert outlet to permit dissipation of excessive energy and turbulence.
Equations 11.35 and 11.36 are used to determine the median stone size (d50) required for the lining
of the two types of preformed scour holes presented below. The first type, Type 1, represented by
Equation 11.35, is depressed one-half the pipe rise and the second type, Type 2, represented by
Equation 11.36, is depressed the full pipe rise. A significant reduction in stone size is achieved by
the excavation. Therefore, the scour hole depressed the full pipe rise would require a smaller stone
size, however the dimensions of the hole would be larger.  The type that provides the most
economical and practical design given the site conditions should be selected. The dimensions of a
preformed scour hole are determined by the set of Equations 11.37 and Figure 11-15.
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Empirical Preformed Scour Hole Equations:

Type 1: Scour Hole Depression = one-half pipe rise, m (ft)

d50 =   (0.0276 Rp
2 /TW) (Q/Rp

2.5)1.333 (  d50 = (0.0125Rp
2/TW) (Q/Rp

2.5)1.333  ) (11.35)

Type 2: Scour Hole Depression = full pipe rise, m (ft)

d50 =   (0.0181 Rp
2 /TW) (Q/Rp

2.5)1.333 ( d50 = (0.0082Rp
2/TW) (Q/Rp

2.5)1.333) (11.36)

d50 = median stone size required, m (ft)

For variables Sp, Rp, TW and Q, see Section 11.13.5.

Type 1 and 2 preformed scour hole dimensions (See Figure 11-15)

C = 3Sp + 6F Basin Length m (ft)
B = 2Sp + 6F Basin Inlet and Outlet Width m (ft) (11.37)
F = 0.5Rp (Type 1) or Rp (Type 2) Basin Depression m (ft)

Table 11-14 solves the above set of equations for Type 1 and 2 preformed scour holes for various
pipe sizes.

The type of riprap required is as follows:

Modified d50 < 0.13m (0.42 ft)
Intermediate 0.13m (0.42 ft) < d50 < 0.20m (0.67 ft)
Standard 0.20m (0.67 ft) < d50 < 0.38m (1.25 ft)
Special Design 0.38m (1.25 ft) < d50

Reference: Report No. FHWA-RD-75-508 (“Culvert Outlet Protection Design: Computer Program
Documentation”)
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OUTLET PROTECTION - OUTLET VELOCITY < 4.27 meters/sec

OUTLET PIPE DIAMETER OR SPAN (mm)
DISCHARGE 300 375 450 600 750 900 1050 1200 1350 1500

(cms)
0-0.142 3.0 3.0 USE
0.170 3.6 3.4
0.180 3.6 3.5
0.190 3.7 3.6 MINIMUM
0.210 4.0 3.8 3.5
0.250 4.5 4.2 3.8
0.275 4.5 4.0
0.300 4.7 4.1 LENGTH
0.325 5.0 4.3
0.340 4.4 4.0
0.350 4.5 4.1
0.400 USE 4.8 4.3 4.0 OUTLINED
0.450 5.2 4.6 4.2 4.0
0.500 5.5 4.8 4.4 4.1
0.550 5.0 4.6 4.3 4.0
0.600 5.3 4.8 4.4 4.2
0.650 5.5 4.9 4.6 4.3
0.800 PREFORMED 5.5 5.0 4.6
0.940 6.0 5.4 5.0
1.000 5.6 5.1
1.100 5.9 5.4 5.0
1.250 6.3 5.7 5.3 5.0
1.300 6.5 5.9 5.4 5.1
1.500 SCOUR 6.3 5.8 5.4
1.700 6.8 6.2 5.7
1.900 7.3 6.6 6.1
2.200 8.0 7.2 6.6
2.500 7.8 7.1
2.850 8.5 7.7
3.250 HOLE 8.4
3.600 9.0

Table 11-12 - Length - La (meters)
Type A Riprap Apron

Notes: 1. Bold face outlined boxes indicate minimum La to be used for a given pipe diameter or span.
            2. Rounding and interpolating are acceptable.
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OUTLET PROTECTION - OUTLET VELOCITY < 14 feet/sec

OUTLET PIPE DIAMETER OR SPAN (in)
DISCHARGE 12 15 18 24 30 36 42 48 54 60

(cfs)
0-5 10 10 USE
6 12 11
7 13 12
8 14 13 12 MINIMUM
9 14 13
10 15 13
11 16 14 LENGTH
12 14
14 16 14
16 17 15 14 OUTLINED
18 18 16 15
20 17 15 14
22 USE 18 16 15
24 17 15 14
26 17 16 15
28 18 16 15
30 19 17 16
35 20 18 17 16
40 PREFORMED 20 18 17 16
45 21 19 18 16
50 22 20 18 17
55 21 19 18
60 22 20 19
65 24 21 20
70 SCOUR 25 22 20
75 26 23 21
80 24 22
90 26 24
100 28 25
110 27
125 HOLE 29
130 30

Table 11-12.1 -  Length - La (feet)
Type A Riprap Apron

Notes: 1. Bold face outlined boxes indicate minimum La to be used for a given pipe diameter or span.
            2. Rounding and interpolating are acceptable.
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OUTLET PROTECTION - OUTLET VELOCITY < 4.27 meters/sec

OUTLET PIPE DIAMETER OR SPAN (mm)
DISCHARGE 300 375 450 600 750 900 1050 1200 1350 1500

(cms)
0-0.142 3.0 3.0 USE
0.170 4.0 3.7 3.5
0.180 3.9 3.7 3.5 MINIMUM
0.190 4.2 3.9 3.6
0.200 4.4 4.1 3.7 3.5
0.205 4.5 4.2 3.8 3.6
0.227 4.5 4.0 3.7 LENGTH
0.250 5.0 4.3 3.9
0.275 4.6 4.1
0.300 4.9 4.3 4.0
0.320 5.1 4.5 4.2 OUTLINED
0.340 5.3 4.7 4.3 4.0
0.360 USE 5.5 4.8 4.4 4.1
0.380 5.0 4.5 4.2 4.0
0.410 5.2 4.7 4.4 4.1
0.440 5.5 4.9 4.5 4.3
0.500 5.3 4.8 4.5
0.560 5.7 5.1 4.7
0.620 PREFORMED 6.0 5.4 5.0
0.660 5.6 5.1
0.730 6.0 5.4 5.0
0.800 6.3 5.7 5.3 5.0
0.850 6.5 5.9 5.4 5.1
1.000 6.5 6.0 5.5
1.120 SCOUR 7.0 6.4 5.9
1.250 7.5 6.8 6.3
1.370 8.0 7.2 6.6
1.500 7.6 7.0
1.630 8.1 7.4
1.750 8.5 7.7
1.975 HOLE 8.4
2.200 9.0

Table 11-13 - Length -  La (meters)
Type B or C Riprap Apron

Notes: 1. Bold face outlined boxes indicate minimum La to be used for a given pipe diameter or span.
            2. Rounding and interpolating are acceptable.
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OUTLET PROTECTION - OUTLET VELOCITY < 14 feet/sec

OUTLET PIPE DIAMETER OR SPAN (in)
DISCHARGE 12 15 18 24 30 36 42 48 54 60

(cfs)
0-5 10 10 USE
5.5 12 11
6 12 12 MINIMUM
7 14 13 12
8 15 13

8.5 16 14 LENGTH
9 14
10 15 14
11 16 15
12 17 15 14 OUTLINED
13 18 16 15
14 17 15 14
16 USE 18 16 15 14
18 18 16 15
20 19 17 16
22 20 18 16
24 19 17 16
26 20 18 17 16
28 PREFORMED 21 19 17 16
30 21 19 18 17
32 22 20 18 17
35 21 19 18
40 23 21 19
45 25 23 21
48 SCOUR 26 24 22
50 24 22
55 26 23
60 27 25
63 28 26
65 26
75 HOLE 29
80 30

Table 11-13.1 - Length -  La (feet)
Type B or C Riprap Apron

Notes: 1. Bold face outlined boxes indicate minimum La to be used for a given pipe diameter or span.
            2. Rounding and interpolating are acceptable.
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OUTLET PROTECTION
OUTLET VELOCITY > 4.27 meters/sec or Length of Apron exceeds limits shown on

Tables 11-12 and 11-13

Preformed Scour Hole
PIPE DIAMETER OR SPAN (mm)

300 375 450 600 750 900 1050 1200 1350 1500(See Figure 11-15)

Type 1

B 1.5 1.9 2.3 3.0 3.8 4.6 5.3 6.1 6.9 7.6

C 1.8 2.3 2.7 3.7 4.6 5.5 6.4 7.3 8.2 9.1

d Depends on riprap type (see Figure 11-15)

2Sp 0.6 0.8 1.0 1.2 1.6 1.8 2.2 2.4 2.8 3.0

F = 0.5 Sp 0.2 0.2 0.2 0.3 0.4 0.5 0.5 0.6 0.7 0.8

3Sp 0.9 1.2 1.5 1.8 2.4 2.7 3.3 3.6 4.2 4.5

Type 2

B 2.4 3.0 3.7 4.9 6.1 7.3 8.5 9.8 11.0 12.2

C 2.7 3.4 4.1 5.5 6.9 8.2 9.6 11.0 12.3 13.7

d Depends on riprap type (see Figure 11-15)

2Sp 0.6 0.8 1.0 1.2 1.6 1.8 2.2 2.4 2.8 3.0

F = Sp 0.3 0.4 0.5 0.6 0.8 0.9 1.1 1.2 1.4 1.5

3Sp 0.9 1.2 1.5 1.8 2.4 2.7 3.3 3.6 4.2 4.5

Table 11-14 - Dimensions of Preformed Scour Hole (Meters)
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OUTLET PROTECTION
OUTLET VELOCITY > 14 feet/sec or Length of Apron exceeds limits shown on

Tables 11-12.1 and 11-13.1

Preformed Scour Hole
PIPE DIAMETER OR SPAN (in)

12 15 18 24 30 36 42 48 54 60(See Figure 11-15)

Type 1

B 5 6 8 10 13 15 18 20 23 25

C 6 8 9 12 15 18 21 24 27 30

d Depends on riprap type(see Figure 11-15)

2Sp 2.0 2.6 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

3Sp 3.0 3.9 4.5 6.0 7.5 9.0 10.5 12.0 13.5 15.0

F = 0.5 Sp 0.5 0.625 0.75 1 1.25 1.5 1.75 2 2.25 2.5

Type 2

B 8 10 12 16 20 24 28 32 36 40

C 9 11 14 18 23 27 32 36 41 45

d Depends on riprap size (see Figure 11-15)

2Sp 2.0 2.6 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

3Sp 3.0 3.9 4.5 6.0 7.5 9.0 10.5 12.0 13.5 15.0

F = Sp 1.0 1.3 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Table 11-14.1 - Dimensions of Preformed Scour Hole (Feet)
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11.13.7 Design Procedure for Riprap Outlet Protection

Outlet protection consists of the construction of an erosion resistant section between a conduit
outlet and a stable downstream channel. Erosion at an outlet is chiefly a function of soil type and the
velocity of the conduit discharge. Therefore, in order to mitigate erosion, an adequate design must
stabilize the area at the conduit outlet and reduce the outlet velocity to a velocity consistent with a
stable condition in the downstream channel.

This section presents a generalized procedure for the design of riprap outlet protection. Although
each project will be unique, the design outlined below will normally be applicable.

Step 1. Assess the Erosion Potential at the Outlet and other Critical Site Factors

For all proposed outlet locations including existing outlet locations to be used on the project:

A. A field investigation should be conducted to determine the erosion resistance of the soils at the
outlet, the character of the downstream flow path, and any other site constraints that must be
addressed by the proposed design.

B. Prepare a site description and a sketch (channel cross section, where appropriate) for the outlet
location.

C. Ensure that field survey limits extend far enough to adequately show the proposed outlet
protection design, downstream flow path, drainage right-of-way and any other important
topographic features on the design plans

Step 2.    Determine Tailwater Conditions at the Outlet

A. See Section 11.13.4 and Sections 8.3.5 and 8.3.6 for further information on how to determine
the tailwater depth.

B. If the pipe outlet discharges into a well-defined channel, estimate the existing velocity in the
receiving channel using Manning’s Equation (Equation 7.6, Section 7.4.11). See Section 8.3.8
regarding Maximum Velocity.

Step 3.    Calculate the Outlet Velocity for the Design Discharge

Culvert outlet velocity is one of the primary indicators of erosion potential and will serve in most
instances to define the outlet protection required.

The continuity equation Q=AV (Equation 7.5, Section 7.4.11) can be utilized in all situations to
compute the average velocity at any point within a conduit. For conduits flowing partly full,
however, the location of the water surface and consequently the area of flow cannot always be
easily determined.

The following procedure for the calculation of outlet velocity will produce results, which, though
approximate, will be adequate for most design purposes.



Storm Drainage Systems                                                                                                               11.13-13

May 2002 ConnDOT Drainage Manual

A. Determine the design discharge for the conduit based on the design return frequency.

B. See Step 2 A. for the tailwater (TW) acting at the outlet pipe.

C. Calculate the outlet velocity.

Step 4. Evaluate the Outlet Velocity

If the outlet velocity is considered excessive for site conditions or exceeds 4.27 mps (14 fps), the
designer should investigate methods to reduce the outlet velocity. These may include any one or
combination of the following:

• increasing the pipe roughness
• increasing the pipe size
• decreasing the culvert slope

It should also be noted that the above methods may be employed at velocities less than 4.27 mps (14
fps) when it desired to reduce the size of riprap required at the outlet.

For instance, a 450-mm (18-inch) pipe has a design discharge of 0.3 cms (10 cfs) and an outlet
velocity of 3.66 mps (12 fps). Table 11.11 indicates that standard riprap would be required at the
outlet, however, it may be more practical to employ the above methods for reducing the exit
velocity, so that modified or intermediate riprap can be used in lieu of standard riprap.

Step 5. Select an Appropriate Type of Outlet Protection Design

Review Section 11.13.2 describing the Types of Outlet Protection and the Design Criteria in Section
11.13.3, which will be used in the selection of the type and size of the outlet protection. The type of
outlet protection and design criteria presented in these Sections are summarized below:
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TYPE
OUTLET

VELOCITY
mps (fps)

TAILWATER
DEPTH

COMMENT

Type A Riprap
Apron

< 4.27 (14) < ½ pipe rise
(minimum
condition)

Outlet has no well-defined
channel downstream

Type B Riprap
Apron

< 4.27 (14) > ½ pipe rise
(maximum
condition)

Outlet has no well-defined
channel downstream

Type C Riprap
Apron

< 4.27 (14) all Outlet has a well-defined
channel downstream

Preformed Scour
Hole

> 4.27 (14) all
May be used for lower

exit velocities as dictated
by Tables 8-6 and 8-7

Structurally Lined
Energy Dissipaters

> 4.27 (14) all
See HEC-14

To be used only with prior
approval from Hydraulics

and Drainage Section.

Table 11-15  Summary of Outlet Protection Types and Selection Criteria

A. If the outlet velocity, tailwater depth and site conditions indicate that a Type A, B or C Riprap
Apron may be used, check Tables 11-12 and 11-13 to see if a Riprap Apron can be used based
on the pipe size and discharge.

B. If a Riprap Apron is adequate, Tables 11-12 and 11-13 will specify the length of apron required.
Proceed to Step 6.

C. If the Tables do not show an apron length, this indicates that the designer should proceed to
Step 7, using a preformed scour hole design instead of a riprap apron.

For example, a project has two outlets.

Outlet No.1 is a 450-mm (18-inch) RCP with an outlet velocity of 2.74 mps (9 fps) and a design
discharge of 0.275 cms (9.7 cfs) that outlets onto a flat area with a tailwater depth (TW) less
than 200 mm (8 in).
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Outlet No.2 is a 600-mm (24-inch) RCP with an outlet velocity of 3.35 mps (11 fps) and a
design discharge of 0.500 cms (17.7 cfs) that outlets into a drainage channel with a tailwater
depth (TW) of 500 mm (20 in).

Initially, the design parameters indicate that a Type A Riprap Apron and a Type C Riprap
Apron would be appropriate for Outlet No. 1 and 2, respectively.

Next, Table 11-12 is checked for Outlet No. 1 with the design discharge and shows that a Type
A Riprap Apron could be used with a required length of 4.5-m (15-ft.). Table 11-13 is checked
for Outlet No. 2 and shows that the design discharge falls outside the limit for the use of a Type
C Riprap Apron and that a preformed scour hole design should be used.

Step 6. Riprap Apron Dimensions

The designer has determined in Step 5 that a riprap apron is appropriate at the outlet location.
Riprap apron dimensions are discussed in Section 11.13.5 and are determined as follows:

A. The length of apron (La) is determined from Tables 11-12 and 11-13 or Equations 11.31 and
11.32. It should be noted, however, that the Tables are required to determine the
minimum and maximum length of apron that can be used for a given pipe size and
discharge. The length of apron is shown on Figures 11-13 and 11-14.

B. The width of the upstream (W1) and downstream W2) apron limit for the Type A and B Riprap
Apron are computed using Equations 11.33 and 11.34, respectively, or as shown on Figure 11-
13. The width of a Type C Riprap Apron (W3) is determined as described in Section 11.13.5 or
as shown on Figure 11-14.

Step 7. Preformed Scour Hole Design

The designer has determined in Step 5 that the outlet velocity, Tables 11-12 and 11-13 or site
conditions dictate that a preformed scour hole is required for outlet protection. The design is
discussed in Section 11.13.6 and summarized as follows:

A. Compute the median stone size (d50) required for both the Type 1 and 2 Preformed Scour Holes
using Equations 11.35 and 11.36, respectively.

B. Compute the scour hole dimensions for both types using the set of equations labeled 11.37 or
Figure 11-15.

C. Compare the values computed in Steps 7A and 7B for the two preformed scour hole types and
select the one that provides the most economical and practical design given the site conditions.

Step 8. Special Design

In unusual cases where neither a riprap apron nor preformed scour hole can be used, and a special
design is required, HEC-14 can be used to design an alternative energy dissipater. These designs,
however, require prior approval from the Hydraulics and Drainage Section.
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Step 9. Prepare Outlet Protection Computation Form

See Appendix A for form.

Step 10. Project Plans

The following information is required on the project plans for outlet protection:

TYPE PLANS DETAILS

Type A, B & C Riprap
Apron

Call out apron type (A,B,C),
riprap type & length of
apron (La). Show apron
limits.

Include detail(s) similar
to Figures 11-13 & 11-14

Preformed Scour Hole
Type 1 & Type 2

Call out type & riprap size.
Show limits.

Include a detail similar to
Figure 11-15.

Table 11-16  Outlet Protection Plan Requirements
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Figure 11-13  Type A and B Riprap Apron
(to be used where there is no defined channel downstream of the outlet)
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Figure 11-14  Type C Riprap Apron
(to be used where there is a well defined channel downstream of the outlet)
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Figure 11-15  Preformed Scour Hole Type 1 and Type 2
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STORMWATER OPERATION AND MAINTENANCE PLAN 

Proposed Fueling Station Improvements 
27 Worcester Providence Turnpike 

Sutton, MA 

RESPONSIBLE PARTY DURING CONSTRUCTION: 

TED Realty Trust / Thomas Denesowicz Trustee 
10 Susan Drive 

Dudley, MA 

RESPONSIBLE PARTY POST CONSTRUCTION: 

TED Realty Trust / Thomas Denesowicz Trustee 
10 Susan Drive 

Dudley, MA 

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 Town/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: 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.  

Approximate Maintenance Budget: $1,000/year  

2. Catch basins, yard drains, trench 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.  

Approximate Maintenance Budget:  $500/year per structure. 

3. Riprap apron / Scour Hole: Riprap and scour holes should be checked at least annually and 
after every major storm event (generally equal or greater to 3.0 inches in 24 hours) for 
displaced stones, slumping, and erosion at edges, especially downstream or downslope. If 
the riprap is damaged, it should be repaired before further damage can take place.  Note and 
repair any erosion, stone displacement or low spots in the areas.  Woody vegetation should 
be removed from the riprap annually. 
 
Approximate Maintenance Budget:  $250/year per location. 

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

(attached).  

Approximate Maintenance Budget:  $1,000/year per unit. 

5. Detention Basin:  Preventative maintenance after every major storm event during the first 
three (3) months of operation and at least twice per year thereafter.  Inspect structure and 
pretreatment BMP to ensure proper operation after every major storm event (generally 
equal or greater to 3.0 inches in 24 hours) for the first three months.  Mow the buffer area, 
side slopes and basin bottom if grassed floor, rake if stone or sand bottom, remove trash 
and debris, remove grass clippings and accumulated organic matter. Any sediment 
removed shall be disposed of in accordance with MADEP and other applicable 
requirements.   

Approximate Maintenance Budget:  $2,000/year per basin 

6. Forebays: The sediment forebay areas shall be inspected once per month to ensure they 
are operating as intended and that all components are stable and in working order. 
Inspections shall be by qualified personnel.  During the growing season, the forebay shall 
be mowed at least twice, with additional cuttings performed as needed.  All vegetation (i.e. 
tree saplings) will be removed from embankments and the forebay bottom.  The inlet to 
the forebay shall be inspected for erosion and sedimentation, and riprap shall be promptly 
repaired as needed.   Sediment forebays shall be cleaned quarterly and when sediment 
depth reaches half the height of the stone weir, or three to six feet, whichever is less. After 
sediment is removed, replace any vegetation damaged during the clean out by either 
reseeding or re-sodding. Any sediment removed shall be disposed of in accordance with 
MADEP and other applicable requirements.   

Approximate Maintenance Budget:  $500/year per forebay 

7. Oil/Grit Separators:  Cleaning includes removal of accumulated oil and grease and 
sediment using a vacuum truck or other ordinary catch basin cleaning device.  In areas of 
high sediment loading, inspect and clean inlets after every major storm.  At a minimum, 
inspect oil grit separators monthly, and clean them out at least twice per year.  Polluted 
water or sediments removed from an oil grit separator should be disposed of in accordance 
with all applicable local, state, and federal laws and regulations. 



 
 

Approximate Maintenance Budget:  Inspection/cleaning- $1,000/year per separator per 
year for inspections and semi-annual cleanings. 

8. Constructed Stormwater Wetlands: Inspect the constructed wetlands twice a year during 
both the growing and non-growing seasons for the first three years after construction. 
During inspections, record and map the following information: 

 The types and distribution of the dominant wetland plants in the marsh. 

 The presence and distribution of planted wetland species 

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

 Indications that other species replacing the planted wetlands species 

 Percentage of standing water that is unvegetated (excluding the deep-water cells 
which are not suitable for emergent plant growth) 

 The maximum elevation and the vegetative condition in this zone, if the design 
elevation of the normal pool is being maintained for wetlands with extended zones 

 Stability of the original depth zones and the micro-topographic features 

 Accumulation of sediment in the forebay and micropool, and survival rate of plants 
(cells with dead plants must be replanted). The sediment forebay should be 
cleaned at least once a year. 

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



 
 

STORMWATER MANAGEMENT SYSTEM 

POST-CONSTRUCTION INSPECTION REPORT 

LOCATION: 

Proposed Fueling Station Improvements 
27 Worcester Providence Turnpike 

Sutton, MA 

RESPONSIBLE PARTY: 

TED Realty Trust / Thomas Denesowicz Trustee 
10 Susan Drive 

Dudley, MA 

NAME OF INSPECTOR: 
 

INSPECTION DATE: 

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

Catch Basins: 
 

Discharge Points/ Flared End Sections / Rip Rap: 

Detention Basin: 
 

Water Quality Units: 
 
 

Other: 
 
 
 
 
 
 
 



 
 

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

Catch Basins: 
 
 

Discharge Points / Flared End Sections / Rip Rap: 

Detention Basin: 
 

Water Quality Units: 
 
 

Other: 

Comments: 

 
 

 
  



 
 

STORMWATER INSPECTION AND MAINTENANCE LOG FORM 
Proposed Fueling Station Improvements 
27 Worcester – Providence Turnpike - Sutton, MA 
Stormwater Management 
Practice 

Responsible 
Party 

Date 
Maintenance Activity 
Performed 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



 
 

LONG-TERM POLLUTION PREVENTION PLAN 

Proposed Fueling Station Improvements 
27 Worcester Providence Turnpike 

Sutton, MA 

RESPONSIBLE PARTY DURING CONSTRUCTION: 

TED Realty Trust / Thomas Denesowicz Trustee 
10 Susan Drive 

Dudley, MA 

RESPONSIBLE PARTY POST CONSTRUCTION: 

TED Realty Trust / Thomas Denesowicz Trustee 
10 Susan Drive 

Dudley, MA 

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. Snow shall not 
be plowed, dumped and/or placed in forebays, infiltration basins or similar 
stormwater controls. Salting and/or sanding of pavement / walkway areas during 
winter conditions shall only be done in accordance with all state/local 
requirements and approvals. 

 No outdoor maintenance or washing of vehicles allowed.   

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

 Reseed any bare areas as soon as they occur. Erosion control measures shall be 
installed in these areas to prevent deposits of sediment from entering the drainage 
system. 



 
 

 Grass shall be maintained at a minimum blade height of two to three inches and 
only 1/3 of the plant height shall be removed at a time. Clippings shall not be 
disposed of within stormwater management areas or adjacent resource areas. 

 Plants shall be pruned as necessary. 

 Homeowners will be encouraged to implement the following methods when 
washing vehicles: Use soap sparingly, use a hose nozzle with a trigger to save 
water, and pour the bucket of soapy water down the sink when done and not in the 
street or when possible use a commercial car wash. 

 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.  

 In no case shall snow be disposed of or stored in resource areas (wetlands, 
floodplain, streams, or other water bodies). 

 In no case shall snow be disposed of or stored in the detention basins, infiltration 
basins or bioretention areas. 

 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.  

 The primary agents used for deicing at parking lots, sidewalks and the access 
roads shall consist of salt alternatives such as calcium carbonate (CaCO3) or 
potassium chloride (KCl) or sodium chloride. 

 Deliveries shall be monitored by owner or owner’s representative to ensure proper 
delivery and in the event that a spillage occurs it shall be contained and cleaned 
up immediately in accordance with the spill prevention program for the project. 



 
 

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. 

  



 
 

ILLICIT DISCHARGE STATEMENT 

Certain types of non-stormwater discharges are allowed under the U.S. 
Environmental Protection Agency Construction General Permit. These types of 
discharges will be allowed under the conditions that no pollutants will be allowed 
to come in contact with the water prior to or after its discharge. The control 
measures which have been outlined previously in this LTPPP will be strictly 
followed to ensure that no contamination of these non-storm water discharges 
takes place. Any existing illicit discharges, if discovered during the course of the 
work, will be reported to MassDEP and the local DPW, as applicable, to be 
addressed in accordance with their respective policies. No illicit discharges will be 
allowed in conjunction with the proposed improvements. 

Duly Acknowledged: 

 

 

Name & Title     Date 

  



 
 

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 

Proposed Fueling Station Improvements 
27 Worcester Providence Turnpike 

Sutton, Massachusetts 
 

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 Town 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 Town Health Department at (508) 865-8724 and the Town Conservation 
Commission at (508) 865-8721. 

4. Provide documentation from licensed contractor showing disposal and cleanup 
procedures were completed as well as details on chemicals that were spilled to the Town 
Health Department and 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 
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CDS® 

Using patented continuous deflective separation technology, the 
CDS system screens, separates and traps debris, sediment, and 
oil and grease from stormwater runoff. The indirect screening 
capability of the system allows for 100% removal of floatables 
and neutrally buoyant material without blinding. Flow and 
screening controls physically separate captured solids, and 
minimize the re-suspension and release of previously trapped 
pollutants. Inline units can treat up to 6 cfs, and internally bypass 
flows in excess of 50 cfs (1416 L/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to 
8495 L/s). The pollutant removal capacity of the CDS system has 
been proven in lab and field testing. 

Operation Overview
Stormwater enters the diversion chamber where the diversion 
weir guides the flow into the unit’s separation chamber and 
pollutants are removed from the flow. All flows up to the 
system’s treatment design capacity enter the separation chamber 
and are treated.

Swirl concentration and screen deflection force floatables and 
solids to the center of the separation chamber where 100% of 
floatables and neutrally buoyant debris larger than the screen 
apertures are trapped.

Stormwater then moves through the separation screen, under 
the oil baffle and exits the system. The separation screen remains 
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity, 
the diversion weir bypasses excessive flows around the separation 
chamber, so captured pollutants are retained in the separation 
cylinder.

Design Basics
There are three primary methods of sizing a CDS system. The 
Water Quality Flow Rate Method determines which model size 
provides the desired removal efficiency at a given flow rate for a 
defined particle size. The Rational Rainfall Method™ or the and 
Probabilistic Method is used when a specific removal efficiency of 
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to 
achieve an 80% annual solids load reduction based on lab 
generated performance curves for a gradation with an average 
particle size (d50) of 125 microns (μm). For some regulatory 
environments, CDS systems can also be designed to achieve an 
80% annual solids load reduction based on an average particle 
size (d50) of 75 microns (μm) or 50 microns (μm).

Water Quality Flow Rate Method
In some cases, regulations require that a specific treatment rate, 
often referred to as the water quality design flow (WQQ), be 
treated. This WQQ represents the peak flow rate from either 
an event with a specific recurrence interval, e.g. the six-month 
storm, or a water quality depth, e.g. 1/2-inch (13 mm)  of 
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent 
rates higher than the WQQ, the diversion weir will direct most 
flow exceeding the WQQ around the separation chamber. This 
allows removal efficiency to remain relatively constant in the 
separation chamber and eliminates the risk of washout during 
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS 
will remove a specific gradation of sediment at a specific removal 
efficiency. Therefore the treatment flow rate is variable, based 
on the gradation and removal efficiency specified by the design 
engineer.

Rational Rainfall Method™
Differences in local climate, topography and scale make every 
site hydraulically unique. It is important to take these factors into 
consideration when estimating the long-term performance of 
any stormwater treatment system. The Rational Rainfall Method 
combines site-specific information with laboratory generated 
performance data, and local historical precipitation records to 
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States 
and Canada were analyzed to determine the percent of the total 
annual rainfall that fell at a range of intensities. US stations’ 
depths were totaled every 15 minutes, or hourly, and recorded in 
0.01-inch increments. Depths were recorded hourly with 1-mm 
resolution at Canadian stations. One trend was consistent at 
all sites; the vast majority of precipitation fell at low intensities 
and high intensity storms contributed relatively little to the total 
annual depth.

These intensities, along with the total drainage area and runoff 
coefficient for each specific site, are translated into flow rates 
using the Rational Rainfall Method. Since most sites are relatively 
small and highly impervious, the Rational Rainfall Method is 
appropriate. Based on the runoff flow rates calculated for each 
intensity, operating rates within a proposed CDS system are 

GRATE INLET
(CAST IRON HOOD FOR
CURB INLET OPENING)

CREST OF BYPASS WEIR
(ONE EACH SIDE)

INLET
(MULTIPLE PIPES POSSIBLE)

OIL BAFFLE

SUMP STORAGESEPARATION SLAB

TREATMENT SCREEN

OUTLET

INLET FLUME

SEPARATION CYLINDER

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)
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determined. Performance efficiency curve determined from full 
scale laboratory tests on defined sediment PSDs is applied to 
calculate solids removal efficiency. The relative removal efficiency 
at each operating rate is added to produce a net annual pollutant 
removal efficiency estimate.

Probabilistic Rational Method
The Probabilistic Rational Method is a sizing program Contech 
developed to estimate a net annual sediment load reduction for 
a particular CDS model based on site size, site runoff coefficient, 
regional rainfall intensity distribution, and anticipated pollutant 
characteristics.

The Probabilistic Method is an extension of the Rational Method 
used to estimate peak discharge rates generated by storm events 
of varying statistical return frequencies (e.g. 2-year storm event).  
Under the Rational Method, an adjustment factor is used to 
adjust the runoff coefficient estimated for the 10-year event, 
correlating a known hydrologic parameter with the target storm 
event.  The rainfall intensities vary depending on the return 
frequency of the storm event under consideration. In general, 
these two frequency dependent parameters (rainfall intensity 
and runoff coefficient) increase as the return frequency increases 
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff 
coefficient for each specific site, are translated into flow rates 
using the Rational Method. Since most sites are relatively small 
and highly impervious, the Rational Method is appropriate. Based 
on the runoff flow rates calculated for each intensity, operating 
rates within a proposed CDS are determined. Performance 
efficiency curve on defined sediment PSDs is applied to calculate 
solids removal efficiency. The relative removal efficiency at each 
operating rate is added to produce a net annual pollutant 
removal efficiency estimate.

Treatment Flow Rate
The inlet throat area is sized to ensure that the WQQ passes 
through the separation chamber at a water surface elevation 
equal to the crest of the diversion weir. The diversion weir 
bypasses excessive flows around the separation chamber, 
thus preventing re-suspension or re-entrainment of previously 
captured particles.

Hydraulic Capacity
The hydraulic capacity of a CDS system is determined by the 
length and height of the diversion weir and by the maximum 
allowable head in the system. Typical configurations allow 
hydraulic capacities of up to ten times the treatment flow rate. 
The crest of the diversion weir may be lowered and the inlet 
throat may be widened to increase the capacity of the system 
at a given water surface elevation. The unit is designed to meet 
project specific hydraulic requirements.

Performance
Full-Scale Laboratory Test Results
A full-scale CDS system (Model CDS2020-5B) was tested at the 
facility of University of Florida, Gainesville, FL.  This CDS unit was 
evaluated under controlled laboratory conditions of influent flow 
rate and  addition of sediment.  

Two different gradations of silica sand material (UF Sediment 
& OK-110) were used in the CDS performance evaluation.  The 
particle size distributions (PSDs) of the test materials were 
analyzed using standard method “Gradation ASTM D-422 
“Standard Test Method for Particle-Size Analysis of Soils” by a 
certified laboratory. 

UF Sediment is a mixture of three different  products produced 
by the U.S. Silica Company: “Sil-Co-Sil 106”, “#1 DRY” and 
“20/40 Oil Frac”.  Particle size distribution analysis shows that 
the UF Sediment has a very fine gradation (d50 = 20 to 30 μm) 
covering a wide size range (Coefficient of Uniformity, C averaged 
at 10.6).  In comparison with the hypothetical TSS gradation 
specified in the NJDEP (New Jersey Department of Environmental 
Protection) and NJCAT (New Jersey Corporation for Advanced 
Technology) protocol for lab testing, the UF Sediment covers a 
similar range of particle size but with a finer d50 (d50 for NJDEP 
is approximately 50 μm) (NJDEP, 2003). 

The OK-110 silica sand is a commercial product of U.S. Silica 
Sand.  The particle size distribution analysis of this material, also 
included in Figure 1, shows that 99.9% of the OK-110 sand is 
finer than 250 microns, with a mean particle size (d50) of 106 
microns.  The PSDs for the test material are shown in Figure 1.

Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific 
CDS unit (1.1 cfs (31.3-L/s) design capacity) at various flow rates, 
ranging from 1% up to 125% of the treatment design capacity of 
the unit, using the 2400 micron screen. All tests were conducted 
with controlled influent concentrations of approximately 200 
mg/L. Effluent samples were taken at equal time intervals 
across the entire duration of each test run.  These samples 
were then processed with a Dekaport Cone sample splitter to 
obtain representative sub-samples for Suspended Sediment 
Concentration (SSC) testing using ASTM D3977-97 “Standard 
Test Methods for Determining Sediment Concentration in Water 
Samples”, and particle size distribution analysis.  

Results and Modeling
Based on the data from the University of Florida, a performance 
model was developed for the CDS system.  A regression analysis 
was used to develop a fitting curve representative of the 
scattered data points at various design flow rates. This model, 
which demonstrated good agreement with the laboratory data, 
can then be used to predict CDS system performance with respect 
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to SSC removal for any particle size gradation, assuming the 
particles are inorganic sandy-silt.  Figure 2 shows CDS predictive 
performance for two typical particle size gradations (NJCAT 
gradation and OK-110 sand) as a function of operating rate. 

Figure 2. CDS stormwater treatment predictive performance for 
various particle gradations as a function of operating rate.  

Many regulatory jurisdictions set a performance standard for 
hydrodynamic devices by stating that the devices shall be capable 
of achieving an 80% removal efficiency for particles having a 
mean particle size (d50) of 125 microns (e.g. Washington State 
Department of Ecology — WASDOE - 2008).  The model can 
be used to calculate the expected performance of such a PSD 
(shown in Figure 3).  The model indicates (Figure 4) that the CDS 
system with 2400 micron screen achieves approximately 80% 
removal at the design (100%) flow rate, for this particle size 
distribution (d50 = 125 μm).

Figure 3.  WASDOE PSD 

Figure 4.  Modeled performance for WASDOE PSD.

Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

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

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

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

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

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes. Check your 
local regulations for specific requirements on disposal. 
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Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the measuring device to the top of the 
sediment pile. Finer silty particles at the top of the pile may be more difficult to feel with a measuring stick. These finer particles 
typically offer less resistance to the end of the rod than larger particles toward the bottom of the pile.

CDS Model

Diameter
Distance from Water Surface 

to Top of Sediment Pile
Sediment Storage Capacity

ft m ft m y3 m3

CDS1515 3 0.9 3.0 0.9 0.5 0.4

CDS2015 4 1.2 3.0 0.9 0.9 0.7

CDS2015 5 1.5 3.0 0.9 1.3 1.0

CDS2020 5 1.5 3.5 1.1 1.3 1.0

CDS2025 5 1.5 4.0 1.2 1.3 1.0

CDS3020 6 1.8 4.0 1.2 2.1 1.6

CDS3025 6 1.8 4.0 1.2 2.1 1.6

CDS3030 6 1.8 4.6 1.4 2.1 1.6

CDS3035 6 1.8 5.0 1.5 2.1 1.6

CDS4030 8 2.4 4.6 1.4 5.6 4.3

CDS4040 8 2.4 5.7 1.7 5.6 4.3

CDS4045 8 2.4 6.2 1.9 5.6 4.3

CDS5640 10 3.0 6.3 1.9 8.7 6.7

CDS5653 10 3.0 7.7 2.3 8.7 6.7

CDS5668 10 3.0 9.3 2.8 8.7 6.7

CDS5678 10 3.0 10.3 3.1 8.7 6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities
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CDS Inspection & Maintenance Log

CDS Model:  Location: 

  Water Floatable Describe 
Maintenance

 

 Date depth to Layer Maintenance 
Personnel

 Comments

  sediment1 Thickness2 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.
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Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

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

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

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

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

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



Table 1: CDS Maintenance Indicators and Sediment Storage Capacities
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CDS Model

Diameter
Distance from Water Surface 

to Top of Sediment Pile
Sediment Storage Capacity

ft m ft m y3 m3

CDS1515 3 0.9 3.0 0.9 0.5 0.4

CDS2015 4 1.2 3.0 0.9 0.9 0.7

CDS2015 5 1.3 3.0 0.9 1.3 1.0

CDS2020 5 1.3 3.5 1.1 1.3 1.0

CDS2025 5 1.3 4.0 1.2 1.3 1.0

CDS3020 6 1.8 4.0 1.2 2.1 1.6

CDS3025 6 1.8 4.0 1.2 2.1 1.6

CDS3030 6 1.8 4.6 1.4 2.1 1.6

CDS3035 6 1.8 5.0 1.5 2.1 1.6

CDS4030 8 2.4 4.6 1.4 5.6 4.3

CDS4040 8 2.4 5.7 1.7 5.6 4.3

CDS4045 8 2.4 6.2 1.9 5.6 4.3

CDS5640 10 3.0 6.3 1.9 8.7 6.7

CDS5653 10 3.0 7.7 2.3 8.7 6.7

CDS5668 10 3.0 9.3 2.8 8.7 6.7

CDS5678 10 3.0 10.3 3.1 8.7 6.7



CDS Inspection & Maintenance Log

CDS Model:  Location: 

  Water Floatable Describe 
Maintenance

 

 Date depth to Layer Maintenance 
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1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

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