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1. Introduction 

This Storm Water Management memo presents the design calculations and considerations for the 

proposed redevelopment located at 211 & 223 Maple Ave Waukesha, WI. The proposed redevelopment 

will impact 2.148 acres. This storm water management report serves as a summary of calculations 

showing the proposed development meets all applicable ordinances.

2. Design Criteria 

City of Waukesha Municipal Code Chapter 32 

Water Quality  

• Total Suspended Solids. BMPs shall be designed, installed, and maintained to control total 

suspended solids carried in runoff from the post-construction site as follows: 

o For redevelopment, 40% reduction of total suspended solids load from parking areas and 

roads. 

Water Quantity and Management of Peak Runoff 

• BMPs shall be designed, installed, and maintained to control the runoff rate (CFS) discharge from 

the post-construction site as follows: 

o The calculated post-development peak storm water discharge rate shall not exceed the 

calculated pre-development discharge rates for the 1-year, 2-year, 10-year, and 100-year, 

24-hour design storms. 

Wisconsin Department of Natural Resources 

• WDNR – Technical Standards (NR151 and NR216) 

3. Design Analysis 

• Rainfall data used in the hydrologic analysis were obtained from the NOAA Atlas 14 precipitation 

depths, and the appropriate NRCS Wisconsin MSE3 precipitation distribution for 24 hour duration 

(1-yr, 2-yr, 10-yr, and 100-yr storm events). 

1 year 2 year 10 year 100 year 

2.40” 2.70” 3.81” 6.18” 

• Curve numbers for the soils within the analysis region were selected from the values published in 

TR-55.  Native soil types were determined from NRCS maps and borings. 

• Time of concentration values were calculated based on the standard TR-55 method. 

• The hydraulic calculations and analysis presented in this report were performed using HydroCad 

Watershed Modeling software which utilizes the methodologies of TR-55 for a hydrograph based 

analysis of watershed conditions.  Hydrographs were developed using a standard MSE-3 24 hour 

hydrograph for the various 24-hr storm events. 

• Sediment reduction characteristics for the proposed water quality facilities were determined 

using WinSLAMM (Version 10.5) Source Loading and Management Model.  

 

 

 

 

 



 

 

 

 

4. Existing Condition Analysis 

The existing site is bounded by Maple Ave to the west, the Wisconsin Southern Railroad to the north, 

and the Canadian National Railroad to the south and east. The existing site consists of 2 buildings and a 

parking lot. The northern building is currently used by Carroll University, while the southern building is 

currently not in use. The condition of the parking lot varies from good to poor and is currently utilized by 

Carroll University students and staff. The section of the parking lot that is newer and in good condition 

drains to storm sewer located on the existing site which connects to the storm sewer system located on 

Maple Ave. The older section of the parking lot that is in poor condition does not currently drain very 

well. The southern portion of the older parking lot appears to pond until it either enters the previously 

mentioned storm sewer system, or until it drains directly offsite to the south into the neighboring 

property.  The northwest portion of the older parking lot drains to the north into the ditch that runs 

parallel to the Wisconsin & Southern Railroad. Runoff entering this ditch ponds at a low point and does 

not have a clear drainage path that would convey water from this low point. The northeast portion of 

the older parking lot drains to the ditch that runs parallel to the Canadian National Railroad, where it will 

then be conveyed to the southwest. The existing building that is unused connects to the Maple Ave 

storm sewer system via a 12" PVC roof drain. 

5. Proposed Developed Conditions Description 

The proposed site will involve the demolition of the southern building and the sections of the parking lot 

that are in poor condition. The demolished area will then be repaved to add 173 new parking spaces 

that will serve the existing Carrol University building that will remain on the site. The site will also 

involve the removal of a small portion of the parking lot located east of the existing building. This section 

of the parking lot will be redeveloped into loading zones for ceramics and an outdoor dog exercise area. 

In total, the proposed development will disturb 2.148 acres, with 1.776 acres of this area consisting of 

impervious surfaces. This is a reduction from the existing 1.993 acres of impervious surfaces located 

within the disturbed area. In order to meet the City's stormwater requirements, an UpFlo Filter Device 

will be installed inside a proposed manhole. Catch basins will also be installed on site to properly convey 

runoff to the existing storm sewer systems surrounding the site. The UpFlo Filter Device and catch 

basins will allow for the proposed development to reach 40% TSS reduction required for 

redevelopments. 

6. Storm Water Quantity Modeling 

A summary of results can be viewed in the table below: 

Peak Flow Reduction Summary 

Area=2.148 acres 

Storm  

Frequency (yr) 

Allowable Peak Runoff 

Discharge Rate on site (cfs) 

Post-Development Site Conditions 

Peak Runoff Discharge Rate (cfs) 

1 7.75 5.91 

2 8.87 6.84 

10 12.98 10.33 

100 21.61 17.81 



 

 

 

 

7. Storm Water Quality Modeling 

NR 151 City of Waukesha regulations require that the project employ BMPs to reduce sediment load 

leaving the site by 40% compared to no controls.  

 

  

Quality Summary Table 

Total Suspended Solids Loading  

Total TSS prior to controls/treatment  1,096 lbs 

Total TSS After controls/treatment  639.4 lbs 

Total Percent TSS Reduction 41.66% 

8. Storm Sewer Sizing 

The proposed storm sewer piping has been sized to convey the 100-year storm event with no surcharge 

to the top of the structure. 

9. Conclusion 

The proposed stormwater management plan meets the requirements of the local municipality, WDNR, 

and other regulatory bodies through the implementation of best management practices described 

within this report to the greatest extent practicable.

  



 

 

Appendix A Site Location Map 
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Appendix B USDA Web Soil Survey Map 
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Appendix C Calculations - Storm Water Quantity (HydroCAD Model) 
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Subcat 1

Routing Diagram for Existing SW
Prepared by The Sigma Group Inc,  Printed 4/19/2024

HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Existing SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 2HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-YR MSE 24-hr 3 Default 24.00 1 2.40 2

2 2-YR MSE 24-hr 3 Default 24.00 1 2.70 2

3 10-YR MSE 24-hr 3 Default 24.00 1 3.81 2

4 100-YR MSE 24-hr 3 Default 24.00 1 6.18 2



MSE 24-hr 3  1-YR Rainfall=2.40"Existing SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 3HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=2.141 ac   93.09% Impervious   Runoff Depth>1.81"Subcatchment 1: Subcat 1
   Tc=0.0 min   CN=95   Runoff=7.75 cfs  0.322 af

Total Runoff Area = 2.141 ac   Runoff Volume = 0.322 af   Average Runoff Depth = 1.81"
6.91% Pervious = 0.148 ac     93.09% Impervious = 1.993 ac



MSE 24-hr 3  1-YR Rainfall=2.40"Existing SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 4HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 1: Subcat 1

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 7.75 cfs @ 12.05 hrs,  Volume= 0.322 af,  Depth> 1.81"
     Routed to nonexistent node 2L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

1.396 98 Paved parking, HSG D
0.597 98 Roofs, HSG D
0.148 61 >75% Grass cover, Good, HSG B

2.141 95 Weighted Average
0.148 6.91% Pervious Area
1.993 93.09% Impervious Area

Subcatchment 1: Subcat 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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lo
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=2.141 ac

Runoff Volume=0.322 af

Runoff Depth>1.81"

Tc=0.0 min

CN=95

7.75 cfs



MSE 24-hr 3  2-YR Rainfall=2.70"Existing SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 5HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=2.141 ac   93.09% Impervious   Runoff Depth>2.09"Subcatchment 1: Subcat 1
   Tc=0.0 min   CN=95   Runoff=8.87 cfs  0.373 af

Total Runoff Area = 2.141 ac   Runoff Volume = 0.373 af   Average Runoff Depth = 2.09"
6.91% Pervious = 0.148 ac     93.09% Impervious = 1.993 ac



MSE 24-hr 3  2-YR Rainfall=2.70"Existing SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 6HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 1: Subcat 1

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 8.87 cfs @ 12.05 hrs,  Volume= 0.373 af,  Depth> 2.09"
     Routed to nonexistent node 2L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

1.396 98 Paved parking, HSG D
0.597 98 Roofs, HSG D
0.148 61 >75% Grass cover, Good, HSG B

2.141 95 Weighted Average
0.148 6.91% Pervious Area
1.993 93.09% Impervious Area

Subcatchment 1: Subcat 1

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=2.141 ac

Runoff Volume=0.373 af

Runoff Depth>2.09"

Tc=0.0 min

CN=95

8.87 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=2.141 ac   93.09% Impervious   Runoff Depth>3.14"Subcatchment 1: Subcat 1
   Tc=0.0 min   CN=95   Runoff=12.98 cfs  0.561 af

Total Runoff Area = 2.141 ac   Runoff Volume = 0.561 af   Average Runoff Depth = 3.14"
6.91% Pervious = 0.148 ac     93.09% Impervious = 1.993 ac
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Summary for Subcatchment 1: Subcat 1

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 12.98 cfs @ 12.05 hrs,  Volume= 0.561 af,  Depth> 3.14"
     Routed to nonexistent node 2L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

1.396 98 Paved parking, HSG D
0.597 98 Roofs, HSG D
0.148 61 >75% Grass cover, Good, HSG B

2.141 95 Weighted Average
0.148 6.91% Pervious Area
1.993 93.09% Impervious Area

Subcatchment 1: Subcat 1

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=2.141 ac

Runoff Volume=0.561 af

Runoff Depth>3.14"

Tc=0.0 min

CN=95

12.98 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=2.141 ac   93.09% Impervious   Runoff Depth>5.41"Subcatchment 1: Subcat 1
   Tc=0.0 min   CN=95   Runoff=21.61 cfs  0.965 af

Total Runoff Area = 2.141 ac   Runoff Volume = 0.965 af   Average Runoff Depth = 5.41"
6.91% Pervious = 0.148 ac     93.09% Impervious = 1.993 ac
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Summary for Subcatchment 1: Subcat 1

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 21.61 cfs @ 12.04 hrs,  Volume= 0.965 af,  Depth> 5.41"
     Routed to nonexistent node 2L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

1.396 98 Paved parking, HSG D
0.597 98 Roofs, HSG D
0.148 61 >75% Grass cover, Good, HSG B

2.141 95 Weighted Average
0.148 6.91% Pervious Area
1.993 93.09% Impervious Area

Subcatchment 1: Subcat 1

Runoff
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Time  (hours)
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=2.141 ac

Runoff Volume=0.965 af

Runoff Depth>5.41"

Tc=0.0 min

CN=95

21.61 cfs
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-YR MSE 24-hr 3 Default 24.00 1 2.40 2

2 2-YR MSE 24-hr 3 Default 24.00 1 2.70 2

3 10-YR MSE 24-hr 3 Default 24.00 1 3.81 2

4 100-YR MSE 24-hr 3 Default 24.00 1 6.18 2
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.661 ac   88.65% Impervious   Runoff Depth>1.71"Subcatchment 1: TO UPFLO FILTER 
   Tc=6.0 min   CN=94   Runoff=1.99 cfs  0.094 af

Runoff Area=0.274 ac   85.04% Impervious   Runoff Depth>1.54"Subcatchment 2: TO CB 1
   Tc=6.0 min   CN=92   Runoff=0.76 cfs  0.035 af

Runoff Area=0.426 ac   95.54% Impervious   Runoff Depth>1.90"Subcatchment 3: TO CB 2
   Tc=6.0 min   CN=96   Runoff=1.37 cfs  0.067 af

Runoff Area=0.269 ac   85.87% Impervious   Runoff Depth>1.63"Subcatchment 4: TO EX NORTH CB
   Tc=6.0 min   CN=93   Runoff=0.78 cfs  0.036 af

Runoff Area=0.210 ac   97.14% Impervious   Runoff Depth>2.00"Subcatchment 5: TO EX SOUTH CB
   Tc=6.0 min   CN=97   Runoff=0.70 cfs  0.035 af

Runoff Area=0.303 ac   38.28% Impervious   Runoff Depth>0.56"Subcatchment 6: UNCAPTURED
   Tc=6.0 min   CN=75   Runoff=0.31 cfs  0.014 af

   Inflow=5.91 cfs  0.283 afLink L7: PROPOSED
   Primary=5.91 cfs  0.283 af

Total Runoff Area = 2.143 ac   Runoff Volume = 0.283 af   Average Runoff Depth = 1.58"
17.08% Pervious = 0.366 ac     82.92% Impervious = 1.777 ac
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Summary for Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff = 1.99 cfs @ 12.13 hrs,  Volume= 0.094 af,  Depth> 1.71"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.586 98 Paved parking, HSG B
0.075 61 >75% Grass cover, Good, HSG B

0.661 94 Weighted Average
0.075 11.35% Pervious Area
0.586 88.65% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.661 ac

Runoff Volume=0.094 af

Runoff Depth>1.71"

Tc=6.0 min

CN=94

1.99 cfs
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Summary for Subcatchment 2: TO CB 1

Runoff = 0.76 cfs @ 12.13 hrs,  Volume= 0.035 af,  Depth> 1.54"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.221 98 Paved parking, HSG B
0.041 61 >75% Grass cover, Good, HSG B
0.012 98 Unconnected pavement, HSG B

0.274 92 Weighted Average
0.041 14.96% Pervious Area
0.233 85.04% Impervious Area
0.012 5.15% Unconnected

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

6.0 Direct Entry, 

Subcatchment 2: TO CB 1

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.274 ac

Runoff Volume=0.035 af

Runoff Depth>1.54"

Tc=6.0 min

CN=92

0.76 cfs
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Summary for Subcatchment 3: TO CB 2

Runoff = 1.37 cfs @ 12.13 hrs,  Volume= 0.067 af,  Depth> 1.90"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.407 98 Paved parking, HSG B
0.019 61 >75% Grass cover, Good, HSG B

0.426 96 Weighted Average
0.019 4.46% Pervious Area
0.407 95.54% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3: TO CB 2

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.426 ac

Runoff Volume=0.067 af

Runoff Depth>1.90"

Tc=6.0 min

CN=96

1.37 cfs



MSE 24-hr 3  1-YR Rainfall=2.40"Proposed SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 7HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 4: TO EX NORTH CB

Runoff = 0.78 cfs @ 12.13 hrs,  Volume= 0.036 af,  Depth> 1.63"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.151 98 Paved parking, HSG B
0.038 61 >75% Grass cover, Good, HSG B
0.054 98 Roofs, HSG B
0.026 98 Unconnected pavement, HSG B

0.269 93 Weighted Average
0.038 14.13% Pervious Area
0.231 85.87% Impervious Area
0.026 11.26% Unconnected

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

6.0 Direct Entry, 

Subcatchment 4: TO EX NORTH CB

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.269 ac

Runoff Volume=0.036 af

Runoff Depth>1.63"

Tc=6.0 min

CN=93

0.78 cfs
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Summary for Subcatchment 5: TO EX SOUTH CB

Runoff = 0.70 cfs @ 12.13 hrs,  Volume= 0.035 af,  Depth> 2.00"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.204 98 Paved parking, HSG B
0.006 61 >75% Grass cover, Good, HSG B

0.210 97 Weighted Average
0.006 2.86% Pervious Area
0.204 97.14% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5: TO EX SOUTH CB

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.210 ac

Runoff Volume=0.035 af

Runoff Depth>2.00"

Tc=6.0 min

CN=97

0.70 cfs



MSE 24-hr 3  1-YR Rainfall=2.40"Proposed SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 9HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 6: UNCAPTURED

Runoff = 0.31 cfs @ 12.14 hrs,  Volume= 0.014 af,  Depth> 0.56"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-YR Rainfall=2.40"

Area (ac) CN Description

0.099 98 Paved parking, HSG B
0.187 61 >75% Grass cover, Good, HSG B
0.017 98 Unconnected pavement, HSG B

0.303 75 Weighted Average
0.187 61.72% Pervious Area
0.116 38.28% Impervious Area
0.017 14.66% Unconnected

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

6.0 Direct Entry, 

Subcatchment 6: UNCAPTURED

Runoff

Hydrograph
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MSE 24-hr 3

1-YR Rainfall=2.40"

Runoff Area=0.303 ac

Runoff Volume=0.014 af

Runoff Depth>0.56"

Tc=6.0 min

CN=75

0.31 cfs
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Summary for Link L7: PROPOSED

Inflow Area = 2.143 ac, 82.92% Impervious,  Inflow Depth > 1.58"    for  1-YR event
Inflow = 5.91 cfs @ 12.13 hrs,  Volume= 0.283 af
Primary = 5.91 cfs @ 12.13 hrs,  Volume= 0.283 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link L7: PROPOSED

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.143 ac
5.91 cfs

5.91 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.661 ac   88.65% Impervious   Runoff Depth>1.99"Subcatchment 1: TO UPFLO FILTER 
   Tc=6.0 min   CN=94   Runoff=2.29 cfs  0.110 af

Runoff Area=0.274 ac   85.04% Impervious   Runoff Depth>1.81"Subcatchment 2: TO CB 1
   Tc=6.0 min   CN=92   Runoff=0.89 cfs  0.041 af

Runoff Area=0.426 ac   95.54% Impervious   Runoff Depth>2.19"Subcatchment 3: TO CB 2
   Tc=6.0 min   CN=96   Runoff=1.57 cfs  0.078 af

Runoff Area=0.269 ac   85.87% Impervious   Runoff Depth>1.90"Subcatchment 4: TO EX NORTH CB
   Tc=6.0 min   CN=93   Runoff=0.90 cfs  0.043 af

Runoff Area=0.210 ac   97.14% Impervious   Runoff Depth>2.29"Subcatchment 5: TO EX SOUTH CB
   Tc=6.0 min   CN=97   Runoff=0.79 cfs  0.040 af

Runoff Area=0.303 ac   38.28% Impervious   Runoff Depth>0.73"Subcatchment 6: UNCAPTURED
   Tc=6.0 min   CN=75   Runoff=0.41 cfs  0.018 af

   Inflow=6.84 cfs  0.330 afLink L7: PROPOSED
   Primary=6.84 cfs  0.330 af

Total Runoff Area = 2.143 ac   Runoff Volume = 0.330 af   Average Runoff Depth = 1.85"
17.08% Pervious = 0.366 ac     82.92% Impervious = 1.777 ac
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Summary for Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff = 2.29 cfs @ 12.13 hrs,  Volume= 0.110 af,  Depth> 1.99"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.586 98 Paved parking, HSG B
0.075 61 >75% Grass cover, Good, HSG B

0.661 94 Weighted Average
0.075 11.35% Pervious Area
0.586 88.65% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=0.661 ac

Runoff Volume=0.110 af

Runoff Depth>1.99"

Tc=6.0 min

CN=94

2.29 cfs
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Summary for Subcatchment 2: TO CB 1

Runoff = 0.89 cfs @ 12.13 hrs,  Volume= 0.041 af,  Depth> 1.81"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.221 98 Paved parking, HSG B
0.041 61 >75% Grass cover, Good, HSG B
0.012 98 Unconnected pavement, HSG B

0.274 92 Weighted Average
0.041 14.96% Pervious Area
0.233 85.04% Impervious Area
0.012 5.15% Unconnected

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

6.0 Direct Entry, 

Subcatchment 2: TO CB 1

Runoff

Hydrograph
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MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=0.274 ac

Runoff Volume=0.041 af

Runoff Depth>1.81"

Tc=6.0 min

CN=92

0.89 cfs



MSE 24-hr 3  2-YR Rainfall=2.70"Proposed SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 14HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 3: TO CB 2

Runoff = 1.57 cfs @ 12.13 hrs,  Volume= 0.078 af,  Depth> 2.19"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.407 98 Paved parking, HSG B
0.019 61 >75% Grass cover, Good, HSG B

0.426 96 Weighted Average
0.019 4.46% Pervious Area
0.407 95.54% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3: TO CB 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

) 1

0

MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=0.426 ac

Runoff Volume=0.078 af

Runoff Depth>2.19"

Tc=6.0 min

CN=96

1.57 cfs
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Summary for Subcatchment 4: TO EX NORTH CB

Runoff = 0.90 cfs @ 12.13 hrs,  Volume= 0.043 af,  Depth> 1.90"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.151 98 Paved parking, HSG B
0.038 61 >75% Grass cover, Good, HSG B
0.054 98 Roofs, HSG B
0.026 98 Unconnected pavement, HSG B

0.269 93 Weighted Average
0.038 14.13% Pervious Area
0.231 85.87% Impervious Area
0.026 11.26% Unconnected

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

6.0 Direct Entry, 

Subcatchment 4: TO EX NORTH CB

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=0.269 ac

Runoff Volume=0.043 af

Runoff Depth>1.90"

Tc=6.0 min

CN=93

0.90 cfs
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Summary for Subcatchment 5: TO EX SOUTH CB

Runoff = 0.79 cfs @ 12.13 hrs,  Volume= 0.040 af,  Depth> 2.29"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.204 98 Paved parking, HSG B
0.006 61 >75% Grass cover, Good, HSG B

0.210 97 Weighted Average
0.006 2.86% Pervious Area
0.204 97.14% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5: TO EX SOUTH CB

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
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)
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0

MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=0.210 ac

Runoff Volume=0.040 af

Runoff Depth>2.29"

Tc=6.0 min

CN=97

0.79 cfs
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Summary for Subcatchment 6: UNCAPTURED

Runoff = 0.41 cfs @ 12.14 hrs,  Volume= 0.018 af,  Depth> 0.73"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-YR Rainfall=2.70"

Area (ac) CN Description

0.099 98 Paved parking, HSG B
0.187 61 >75% Grass cover, Good, HSG B
0.017 98 Unconnected pavement, HSG B

0.303 75 Weighted Average
0.187 61.72% Pervious Area
0.116 38.28% Impervious Area
0.017 14.66% Unconnected

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

6.0 Direct Entry, 

Subcatchment 6: UNCAPTURED

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
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w
  

(c
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)
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0.32
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0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14
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0.1

0.08

0.06

0.04

0.02

0

MSE 24-hr 3

2-YR Rainfall=2.70"

Runoff Area=0.303 ac

Runoff Volume=0.018 af

Runoff Depth>0.73"

Tc=6.0 min

CN=75

0.41 cfs
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Summary for Link L7: PROPOSED

Inflow Area = 2.143 ac, 82.92% Impervious,  Inflow Depth > 1.85"    for  2-YR event
Inflow = 6.84 cfs @ 12.13 hrs,  Volume= 0.330 af
Primary = 6.84 cfs @ 12.13 hrs,  Volume= 0.330 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link L7: PROPOSED

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=2.143 ac
6.84 cfs

6.84 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.661 ac   88.65% Impervious   Runoff Depth>3.04"Subcatchment 1: TO UPFLO FILTER 
   Tc=6.0 min   CN=94   Runoff=3.40 cfs  0.167 af

Runoff Area=0.274 ac   85.04% Impervious   Runoff Depth>2.84"Subcatchment 2: TO CB 1
   Tc=6.0 min   CN=92   Runoff=1.35 cfs  0.065 af

Runoff Area=0.426 ac   95.54% Impervious   Runoff Depth>3.24"Subcatchment 3: TO CB 2
   Tc=6.0 min   CN=96   Runoff=2.27 cfs  0.115 af

Runoff Area=0.269 ac   85.87% Impervious   Runoff Depth>2.94"Subcatchment 4: TO EX NORTH CB
   Tc=6.0 min   CN=93   Runoff=1.36 cfs  0.066 af

Runoff Area=0.210 ac   97.14% Impervious   Runoff Depth>3.35"Subcatchment 5: TO EX SOUTH CB
   Tc=6.0 min   CN=97   Runoff=1.13 cfs  0.059 af

Runoff Area=0.303 ac   38.28% Impervious   Runoff Depth>1.45"Subcatchment 6: UNCAPTURED
   Tc=6.0 min   CN=75   Runoff=0.83 cfs  0.037 af

   Inflow=10.33 cfs  0.508 afLink L7: PROPOSED
   Primary=10.33 cfs  0.508 af

Total Runoff Area = 2.143 ac   Runoff Volume = 0.508 af   Average Runoff Depth = 2.85"
17.08% Pervious = 0.366 ac     82.92% Impervious = 1.777 ac
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Summary for Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff = 3.40 cfs @ 12.13 hrs,  Volume= 0.167 af,  Depth> 3.04"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.586 98 Paved parking, HSG B
0.075 61 >75% Grass cover, Good, HSG B

0.661 94 Weighted Average
0.075 11.35% Pervious Area
0.586 88.65% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
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0

MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.661 ac

Runoff Volume=0.167 af

Runoff Depth>3.04"

Tc=6.0 min

CN=94

3.40 cfs
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Summary for Subcatchment 2: TO CB 1

Runoff = 1.35 cfs @ 12.13 hrs,  Volume= 0.065 af,  Depth> 2.84"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.221 98 Paved parking, HSG B
0.041 61 >75% Grass cover, Good, HSG B
0.012 98 Unconnected pavement, HSG B

0.274 92 Weighted Average
0.041 14.96% Pervious Area
0.233 85.04% Impervious Area
0.012 5.15% Unconnected

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

6.0 Direct Entry, 

Subcatchment 2: TO CB 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.274 ac

Runoff Volume=0.065 af

Runoff Depth>2.84"

Tc=6.0 min

CN=92

1.35 cfs



MSE 24-hr 3  10-YR Rainfall=3.81"Proposed SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 22HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 3: TO CB 2

Runoff = 2.27 cfs @ 12.13 hrs,  Volume= 0.115 af,  Depth> 3.24"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.407 98 Paved parking, HSG B
0.019 61 >75% Grass cover, Good, HSG B

0.426 96 Weighted Average
0.019 4.46% Pervious Area
0.407 95.54% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3: TO CB 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
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)
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0

MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.426 ac

Runoff Volume=0.115 af

Runoff Depth>3.24"

Tc=6.0 min

CN=96

2.27 cfs
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Summary for Subcatchment 4: TO EX NORTH CB

Runoff = 1.36 cfs @ 12.13 hrs,  Volume= 0.066 af,  Depth> 2.94"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.151 98 Paved parking, HSG B
0.038 61 >75% Grass cover, Good, HSG B
0.054 98 Roofs, HSG B
0.026 98 Unconnected pavement, HSG B

0.269 93 Weighted Average
0.038 14.13% Pervious Area
0.231 85.87% Impervious Area
0.026 11.26% Unconnected

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

6.0 Direct Entry, 

Subcatchment 4: TO EX NORTH CB

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.269 ac

Runoff Volume=0.066 af

Runoff Depth>2.94"

Tc=6.0 min

CN=93

1.36 cfs
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Summary for Subcatchment 5: TO EX SOUTH CB

Runoff = 1.13 cfs @ 12.13 hrs,  Volume= 0.059 af,  Depth> 3.35"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.204 98 Paved parking, HSG B
0.006 61 >75% Grass cover, Good, HSG B

0.210 97 Weighted Average
0.006 2.86% Pervious Area
0.204 97.14% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5: TO EX SOUTH CB

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.210 ac

Runoff Volume=0.059 af

Runoff Depth>3.35"

Tc=6.0 min

CN=97

1.13 cfs



MSE 24-hr 3  10-YR Rainfall=3.81"Proposed SW
  Printed  4/19/2024Prepared by The Sigma Group Inc

Page 25HydroCAD® 10.20-2g  s/n 04555  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 6: UNCAPTURED

Runoff = 0.83 cfs @ 12.14 hrs,  Volume= 0.037 af,  Depth> 1.45"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-YR Rainfall=3.81"

Area (ac) CN Description

0.099 98 Paved parking, HSG B
0.187 61 >75% Grass cover, Good, HSG B
0.017 98 Unconnected pavement, HSG B

0.303 75 Weighted Average
0.187 61.72% Pervious Area
0.116 38.28% Impervious Area
0.017 14.66% Unconnected

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

6.0 Direct Entry, 

Subcatchment 6: UNCAPTURED

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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)
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MSE 24-hr 3

10-YR Rainfall=3.81"

Runoff Area=0.303 ac

Runoff Volume=0.037 af

Runoff Depth>1.45"

Tc=6.0 min

CN=75

0.83 cfs
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Summary for Link L7: PROPOSED

Inflow Area = 2.143 ac, 82.92% Impervious,  Inflow Depth > 2.85"    for  10-YR event
Inflow = 10.33 cfs @ 12.13 hrs,  Volume= 0.508 af
Primary = 10.33 cfs @ 12.13 hrs,  Volume= 0.508 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link L7: PROPOSED

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=2.143 ac
10.33 cfs

10.33 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.661 ac   88.65% Impervious   Runoff Depth>5.30"Subcatchment 1: TO UPFLO FILTER 
   Tc=6.0 min   CN=94   Runoff=5.72 cfs  0.292 af

Runoff Area=0.274 ac   85.04% Impervious   Runoff Depth>5.08"Subcatchment 2: TO CB 1
   Tc=6.0 min   CN=92   Runoff=2.32 cfs  0.116 af

Runoff Area=0.426 ac   95.54% Impervious   Runoff Depth>5.51"Subcatchment 3: TO CB 2
   Tc=6.0 min   CN=96   Runoff=3.75 cfs  0.195 af

Runoff Area=0.269 ac   85.87% Impervious   Runoff Depth>5.19"Subcatchment 4: TO EX NORTH CB
   Tc=6.0 min   CN=93   Runoff=2.31 cfs  0.116 af

Runoff Area=0.210 ac   97.14% Impervious   Runoff Depth>5.60"Subcatchment 5: TO EX SOUTH CB
   Tc=6.0 min   CN=97   Runoff=1.86 cfs  0.098 af

Runoff Area=0.303 ac   38.28% Impervious   Runoff Depth>3.29"Subcatchment 6: UNCAPTURED
   Tc=6.0 min   CN=75   Runoff=1.85 cfs  0.083 af

   Inflow=17.81 cfs  0.901 afLink L7: PROPOSED
   Primary=17.81 cfs  0.901 af

Total Runoff Area = 2.143 ac   Runoff Volume = 0.901 af   Average Runoff Depth = 5.04"
17.08% Pervious = 0.366 ac     82.92% Impervious = 1.777 ac
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Summary for Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff = 5.72 cfs @ 12.13 hrs,  Volume= 0.292 af,  Depth> 5.30"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.586 98 Paved parking, HSG B
0.075 61 >75% Grass cover, Good, HSG B

0.661 94 Weighted Average
0.075 11.35% Pervious Area
0.586 88.65% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.661 ac

Runoff Volume=0.292 af

Runoff Depth>5.30"

Tc=6.0 min

CN=94

5.72 cfs
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Summary for Subcatchment 2: TO CB 1

Runoff = 2.32 cfs @ 12.13 hrs,  Volume= 0.116 af,  Depth> 5.08"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.221 98 Paved parking, HSG B
0.041 61 >75% Grass cover, Good, HSG B
0.012 98 Unconnected pavement, HSG B

0.274 92 Weighted Average
0.041 14.96% Pervious Area
0.233 85.04% Impervious Area
0.012 5.15% Unconnected

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

6.0 Direct Entry, 

Subcatchment 2: TO CB 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.274 ac

Runoff Volume=0.116 af

Runoff Depth>5.08"

Tc=6.0 min

CN=92

2.32 cfs
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Summary for Subcatchment 3: TO CB 2

Runoff = 3.75 cfs @ 12.13 hrs,  Volume= 0.195 af,  Depth> 5.51"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.407 98 Paved parking, HSG B
0.019 61 >75% Grass cover, Good, HSG B

0.426 96 Weighted Average
0.019 4.46% Pervious Area
0.407 95.54% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3: TO CB 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

4

3

2

1

0

MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.426 ac

Runoff Volume=0.195 af

Runoff Depth>5.51"

Tc=6.0 min

CN=96

3.75 cfs
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Summary for Subcatchment 4: TO EX NORTH CB

Runoff = 2.31 cfs @ 12.13 hrs,  Volume= 0.116 af,  Depth> 5.19"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.151 98 Paved parking, HSG B
0.038 61 >75% Grass cover, Good, HSG B
0.054 98 Roofs, HSG B
0.026 98 Unconnected pavement, HSG B

0.269 93 Weighted Average
0.038 14.13% Pervious Area
0.231 85.87% Impervious Area
0.026 11.26% Unconnected

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

6.0 Direct Entry, 

Subcatchment 4: TO EX NORTH CB

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.269 ac

Runoff Volume=0.116 af

Runoff Depth>5.19"

Tc=6.0 min

CN=93

2.31 cfs
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Summary for Subcatchment 5: TO EX SOUTH CB

Runoff = 1.86 cfs @ 12.13 hrs,  Volume= 0.098 af,  Depth> 5.60"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.204 98 Paved parking, HSG B
0.006 61 >75% Grass cover, Good, HSG B

0.210 97 Weighted Average
0.006 2.86% Pervious Area
0.204 97.14% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5: TO EX SOUTH CB

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.210 ac

Runoff Volume=0.098 af

Runoff Depth>5.60"

Tc=6.0 min

CN=97

1.86 cfs
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Summary for Subcatchment 6: UNCAPTURED

Runoff = 1.85 cfs @ 12.13 hrs,  Volume= 0.083 af,  Depth> 3.29"
     Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-YR Rainfall=6.18"

Area (ac) CN Description

0.099 98 Paved parking, HSG B
0.187 61 >75% Grass cover, Good, HSG B
0.017 98 Unconnected pavement, HSG B

0.303 75 Weighted Average
0.187 61.72% Pervious Area
0.116 38.28% Impervious Area
0.017 14.66% Unconnected

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

6.0 Direct Entry, 

Subcatchment 6: UNCAPTURED

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

100-YR Rainfall=6.18"

Runoff Area=0.303 ac

Runoff Volume=0.083 af

Runoff Depth>3.29"

Tc=6.0 min

CN=75

1.85 cfs
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Summary for Link L7: PROPOSED

Inflow Area = 2.143 ac, 82.92% Impervious,  Inflow Depth > 5.04"    for  100-YR event
Inflow = 17.81 cfs @ 12.13 hrs,  Volume= 0.901 af
Primary = 17.81 cfs @ 12.13 hrs,  Volume= 0.901 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link L7: PROPOSED

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=2.143 ac
17.81 cfs

17.81 cfs



 

 

Appendix D Calculations - Storm Water Quality (WinSLAMM) 



Junction 7

Junction 5

Junction 4

Junction 6

Junction 2

Junction 1

EX CB 2

DS UpfloFilter # 2

EX CB 1

CB 2

CB 1

Commercial 6

Commercial 5

Commercial 4

Commercial 3

Commercial 2

Commercial 1

Outfall



Data file name:  I:\VJS Construction\22371 - Carroll University Redevelopment\060 

CAD\800_SWMP\040_WinSLAMM\WinSLAMM Model.mdb

WinSLAMM Version 10.5.0

Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN

Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx

Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx

Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban 

Dec06.std

Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust 

Dec06.std

Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust 

Dec06.std

Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust 

Dec06.std

Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban 

Dec06.std

Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std

Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:

 False

Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx

Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source 

Area PSD Files.csv

Cost Data file name:  

Seed for random number generator:  -42 

Study period starting date:  01/05/69       Study period ending date:  12/31/69

Start of Winter Season:  12/06              End of Winter Season:  03/28

Date:  04-19-2024                           Time:  09:35:26

Site information:  

LU# 1 - Commercial:  Commercial 1     Total area (ac):  0.661

     13 - Paved Parking 1:  0.586 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.075 ac.    Normal Silty    Source Area PSD 

File: C:\WinSLAMM Files\NURP.cpz    OD-CP#2

              

LU# 2 - Commercial:  Commercial 2     Total area (ac):  0.274

     13 - Paved Parking 1:  0.221 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

     31 - Sidewalks 1:  0.012 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz    OD-CP#13

     45 - Large Landscaped Areas 1:  0.041 ac.    Normal Silty    Source Area PSD 

File: C:\WinSLAMM Files\NURP.cpz    OD-CP#1

              

LU# 3 - Commercial:  Commercial 3     Total area (ac):  0.426

     13 - Paved Parking 1:  0.407 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

     46 - Large Landscaped Areas 2:  0.019 ac.    Normal Silty    Source Area PSD 

File: C:\WinSLAMM Files\NURP.cpz    OD-CP#4

              

LU# 4 - Commercial:  Commercial 4     Total area (ac):  0.269



     1 - Roofs 1:  0.054 ac.    Flat    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz    OD-CP#6

     13 - Paved Parking 1:  0.151 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

     31 - Sidewalks 1:  0.026 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz    OD-CP#14

     45 - Large Landscaped Areas 1:  0.038 ac.    Normal Silty    Source Area PSD 

File: C:\WinSLAMM Files\NURP.cpz    OD-CP#7

              

LU# 5 - Commercial:  Commercial 5     Total area (ac):  0.210

     13 - Paved Parking 1:  0.204 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.006 ac.    Normal Silty    Source Area PSD 

File: C:\WinSLAMM Files\NURP.cpz    OD-CP#8

              

LU# 6 - Commercial:  Commercial 6     Total area (ac):  0.303

     13 - Paved Parking 1:  0.099 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

     31 - Sidewalks 1:  0.017 ac.    Connected    Source Area PSD File: C:\WinSLAMM 

Files\NURP.cpz    OD-CP#15

     45 - Large Landscaped Areas 1:  0.187 ac.    Normal Silty    Source Area PSD 

File: C:\WinSLAMM Files\NURP.cpz    OD-CP#12

              

      Control Practice 1:  Other Device CP# 1 (SA) - SA Device, LU# 2 ,SA# 45

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 2:  Other Device CP# 2 (SA) - SA Device, LU# 1 ,SA# 45

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 3:  Catchbasin Cleaning CP# 1 (DS) - CB 1

         1.  Fraction of area served by catchbasins = 1.00

         2.  Number of catchbasins =  1 

         3.  Average sump depth below catchbasin outlet invert (feet) =  2 

         4.  Depth of sediment in catchbasin sump at beginning of study period (ft) 

=  0 

         5.  Typical outlet pipe diameter (ft) =  1 

         6.  Typical outlet pipe Mannings n =  0.012 

         7.  Typical outlet pipe slope (ft/ft) =  0.007 

         8.  Typical catchbasin sump surface area (square feet) =  12.6 

         9.  Total catchbasin depth (feet) =  5.1 

         10.  Inflow hydrograph peak to average flow ratio =  3.8 

         11.  Leakage rate through sump bottom (in/hr) =  0 

         12.  Catchbasin Critical Particle Size File Name:  Not needed - calculated 



by program

      Control Practice 4:  Other Device CP# 3 (SA) - SA Device, LU# 3 ,SA# 46

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 5:  Catchbasin Cleaning CP# 2 (DS) - CB 2

         1.  Fraction of area served by catchbasins = 1.00

         2.  Number of catchbasins =  1 

         3.  Average sump depth below catchbasin outlet invert (feet) =  2 

         4.  Depth of sediment in catchbasin sump at beginning of study period (ft) 

=  0 

         5.  Typical outlet pipe diameter (ft) =  1.25 

         6.  Typical outlet pipe Mannings n =  0.012 

         7.  Typical outlet pipe slope (ft/ft) =  0.007 

         8.  Typical catchbasin sump surface area (square feet) =  12.6 

         9.  Total catchbasin depth (feet) =  5.9 

         10.  Inflow hydrograph peak to average flow ratio =  3.8 

         11.  Leakage rate through sump bottom (in/hr) =  0 

         12.  Catchbasin Critical Particle Size File Name:  Not needed - calculated 

by program

      Control Practice 6:  Other Device CP# 4 (SA) - SA Device, LU# 4 ,SA# 1

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 7:  Other Device CP# 5 (SA) - SA Device, LU# 4 ,SA# 45

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 8:  Other Device CP# 6 (SA) - SA Device, LU# 5 ,SA# 45

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 9:  Catchbasin Cleaning CP# 3 (DS) - EX CB 1

         1.  Fraction of area served by catchbasins = 1.00

         2.  Number of catchbasins =  1 

         3.  Average sump depth below catchbasin outlet invert (feet) =  1.01 

         4.  Depth of sediment in catchbasin sump at beginning of study period (ft) 

=  0 

         5.  Typical outlet pipe diameter (ft) =  1 

         6.  Typical outlet pipe Mannings n =  0.012 



         7.  Typical outlet pipe slope (ft/ft) =  0.007 

         8.  Typical catchbasin sump surface area (square feet) =  7.1 

         9.  Total catchbasin depth (feet) =  4.5 

         10.  Inflow hydrograph peak to average flow ratio =  3.8 

         11.  Leakage rate through sump bottom (in/hr) =  0 

         12.  Catchbasin Critical Particle Size File Name:  Not needed - calculated 

by program

      Control Practice 10:  Upflo Filter CP# 1 (DS) - DS UpfloFilter # 2

         Media Type:  CPZ

         Fraction of Area Served by Upflo Filters (0-1):  1.0

         Height from Outlet Invert to Structure Top (ft):  5.4

         Sump Depth (ft):  3.00

         Sump Cleaning/Filter Replacement is not considered during the model run

         Solve for Given Conditions

         Number of filters:  7

      Control Practice 11:  Catchbasin Cleaning CP# 4 (DS) - EX CB 2

         1.  Fraction of area served by catchbasins = 1.00

         2.  Number of catchbasins =  1 

         3.  Average sump depth below catchbasin outlet invert (feet) =  1.01 

         4.  Depth of sediment in catchbasin sump at beginning of study period (ft) 

=  0 

         5.  Typical outlet pipe diameter (ft) =  1.25 

         6.  Typical outlet pipe Mannings n =  0.012 

         7.  Typical outlet pipe slope (ft/ft) =  0.005 

         8.  Typical catchbasin sump surface area (square feet) =  12.6 

         9.  Total catchbasin depth (feet) =  5.5 

         10.  Inflow hydrograph peak to average flow ratio =  3.8 

         11.  Leakage rate through sump bottom (in/hr) =  0 

         12.  Catchbasin Critical Particle Size File Name:  Not needed - calculated 

by program

      Control Practice 12:  Other Device CP# 7 (SA) - SA Device, LU# 6 ,SA# 45

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 13:  Other Device CP# 8 (SA) - SA Device, LU# 2 ,SA# 31

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0

      Control Practice 14:  Other Device CP# 9 (SA) - SA Device, LU# 4 ,SA# 31

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0



      Control Practice 15:  Other Device CP# 10 (SA) - SA Device, LU# 6 ,SA# 31

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 0.00

         Runoff volume reduction fraction = 0



SLAMM for Windows Version 10.5.0
(c) Copyright Robert Pitt and John Voorhees 2019, All Rights Reserved

Data file name:  I:\VJS Construction\22371 - Carroll University Redevelopment\060 CAD\800_SWMP\040_WinSLAMM\WinSLAMM Model.mdb
WinSLAMM Version 10.5.0
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:  
Seed for random number generator:  -42 
Study period starting date:  01/05/69 Study period ending date:  12/31/69
Start of Winter Season:  12/06 End of Winter Season:  03/28
Model Run Start Date:  01/05/69    Model Run End Date:  12/31/69
Date of run:  04-19-2024    Time of run:  09:36:20
Total Area Modeled (acres):  2.143
Years in Model Run:  0.99

Runoff Percent Particulate Particulate Percent
Volume Runoff Solids Solids Particulate
(cu ft) Volume Conc. Yield Solids

Reduction (mg/L) (lbs) Reduction

Total of all Land Uses without Controls:        138688           -        126.6         1096           - 
Outfall Total with Controls:       138739       -0.04%        73.83        639.4       41.66%
Annualized Total After Outfall Controls:              140666                                648.3             

 



 

 

Appendix E Storm Sewer Sizing 
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Hydraflow IDF Report Page 1 of 1

Return Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 0.0000 0.0000 0.0000 --------

3 0.0000 0.0000 0.0000 --------

5 0.0000 0.0000 0.0000 --------

10 35.5617 5.0000 0.6993 --------

25 0.0000 0.0000 0.0000 --------

50 0.0000 0.0000 0.0000 --------

100 35.5162 2.6000 0.5974 --------

I:\VJS Construction\22371 - Carroll University Redevelopment\060 CAD\800_SWMP\050_Storm Sewer Sizing\Waukesha IDF.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 7.11 5.35 4.38 3.75 3.30 2.96 2.70 2.48 2.31 2.16 2.03 1.92

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100 10.57 7.82 6.40 5.51 4.89 4.43 4.07 3.78 3.53 3.33 3.15 3.00

Tc = time in minutes. Min Tc = 5
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Appendix F Figures 

 



ST ST ST ST ST ST

ST

ST

ST

ST

ST

ST

Iron Pipe Found

PK

PK Nail Found

PK

PK Nail Found

Rebar Found

Rebar Found

Rebar Found

Rebar Found

Iron Pipe Found

Iron Pipe Found

48"

GE

E

N87° 36' 15"E  224.96'

N40
° 4

8' 
17

"E
  2

70
.00

'

N87° 51' 54"E  150.40'

S40
° 2

0' 
55

"W
  4

68
.81

'

S87° 37' 42"W  249.13'

N
0°

 2
1'

 5
6"

E 
 1

48
.2

2'

N87° 37' 08"E  565.84'

S40
° 2

0' 
55

"W
  2

3.5
1'

N
0°

 2
1'

 5
6"

E 
 2

13
.7

9'

SAN
SAN

conc. access

conc. curb

conc. walk

chain link fence
7.

7'

6.1'

7.
7'

20.6'

6.
1'

26.7'

29
.9

'

40.0'

18
.2

'

87.9'

18
.5

'
50.5'

10
6.

0'

16.6'

10.4'

6.3'

10.4'
177.2'

50
.2

'

7.1'

55
.0

'

15.7'

146.8'

97
.5

'

138.1'

20
1.4

'

82.4'

10
3.5

'
17.2'

15
.5'

6.
9'

Existing 2 Story
Building

23,867 sq. ft.
Height: 25-0"+/-

Existing 1 Story
Building

25,648 sq. ft.
Height: 20-0"+/-

grass

grassgrass
grass

grass

grass

grass

grass grass

asphalt
pavement

asphalt
pavement

asphalt
pavement asphalt

pavement

broken asphalt
pavement

broken asphalt
pavement

broken asphalt
pavement

conc. walk

conc. walk

conc. walk chain link fence

ST

SAN
SAN

SAN
SAN

SAN
SAN

SAN
SAN

SAN
SAN

SAN
SAN

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G

G G G G G G
FO FO FO FO

W

W
W

W

W
W

W
W

W
W

FO

SAN
SAN

SAN

SAN

SAN

SAN

SAN

conc. walk

conc. curb

conc. curb conc. curb

conc. curb

conc. curb

conc. curb

broken
conc. walk

conc. curb

E

E

E

BM
821.84

PK

XXXX

W
W

W
W

W
W

W

G
G

G

OH

OH

OH

OH

OH OH OH OH OH OH OH

OH

OH

X X X X X X X X X X
X

X
X

X

O
H

O
H

O
H

OH

OH

OH

OH

OH

O
H

O
H

O
H

O
H

O
H

O
H

O
H

O
H

O
H

O
H

O
H

O
H

SAN

SAN

SAN

SAN

SAN

SAN

SAN

SAN

SAN

M
AP

LE
  A

VE
N

U
E

(5
0'

 P
ub

ic
 R

ig
ht

 o
f W

ay
)

CANADIA
N N

ATIO
NAL R

AILR
OAD

(60
' P

riv
ate

 R
igh

t o
f W

ay
)

WISCONSIN & SOUTHERN RAILROAD

(Private Right of Way Varies)

SANITARY MANHOLE
RIM ELEVATION: 819.59
12" S. INV: 812.15
12" W. INV: 812.15
4" NE. INV: 813.50

ST ST

SANITARY MANHOLE
RIM ELEVATION: 819.46
12" N. INV: 809.96
12" S. INV: 809.96
4" E. INV: 816.93

SANITARY MANHOLE
RIM ELEVATION: 819.76
12" N. INV: 807.10
12" SE. INV: 802.56

SAN SAN

SANITARY SQUARE MANHOLE

STORM ROUND INLET
RIM ELEVATION: 818.74

12" SW. INV: 815.35
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RIM ELEVATION: 818.67

12" NE. INV: 814.13
15" W. INV:814.13

SUMP: 813.13

STORM SQUARE INLET
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UNDISTURBED AREA

WATERSHED AREA 1
Tc = 6.0 min. SF ACRE CN

PROPOSED
GREENSPACE 6454 0.15 61

PAVEMENT 60807 1.40 98
ROOF 26005 0.60 98

TOTAL 93266 2.14 95
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12" N. INV: 809.96
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1 TO UPFLO FILTER DEVICE
Tc = 6.0 min. SF ACRE CN

PROPOSED
GREENSPACE 3278 0.08 61

PAVEMENT 25541 0.59 98
TOTAL 28819 0.66 94
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2 TO CB 1
Tc = 6.0 min. SF ACRE CN

PROPOSED
GREENSPACE 1790 0.04 61

PAVEMENT 10132 0.23 98
ROOF 0 0.00 98

TOTAL 11922 0.27 92

3 TO CB 2
Tc = 6.0 min. SF ACRE CN

PROPOSED
GREENSPACE 816 0.02 61

PAVEMENT 17750 0.41 98
ROOF 0 0.00 98

TOTAL 18566 0.43 96

4 TO EXISTING NORTH CB
Tc = 6.0 min. SF ACRE CN

PROPOSED
GREENSPACE 1641 0.04 61

PAVEMENT 7690 0.18 98
ROOF 2333 0.05 98

TOTAL 11664 0.27 93

5 TO EXISTING SOUTH CB
Tc = 6.0 min. SF ACRE CN

PROPOSED
GREENSPACE 254 0.01 61

PAVEMENT 8869 0.20 98
ROOF 0 0.00 98

TOTAL 9123 0.21 97

6 UNCAPTURED
Tc = 6.0 min. SF ACRE CN

PROPOSED
GREENSPACE 8140 0.19 61

PAVEMENT 5029 0.12 98
ROOF 0 0.00 98

TOTAL 13169 0.30 75
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