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INTRODUCTION 
 
The following storm sewer analysis is for the proposed Woodman’s Car Wash site located along the north side of 
W Main Street in the south side of the Woodman’s Food Market development in the City of Waukesha, WI. The 
proposed site improvements consist of a commercial car wash building, gas pumps, new driveways, and parking 
areas, along with utility infrastructure.  
 
BASIS OF DESIGN 
 

 Peak Flow: The peak flow of stormwater influent to the private exterior plumbing system has been 
calculated using the Rational Method. 

 
 Rainfall Intensity: The rainfall intensity of stormwater influent has been calculated using NOAA Atlas 14 

with the time of concentration being that of the tributary area of the inlet watershed. 
 

 Pipe Capacity (Conveyance): Pipe capacity of stormwater influent has been calculated using Manning’s 
equation, based on full flow design capacity. 

 
 Inlet Capacity Calculations: Inlet capacity has been calculated using the Rational Method to determine 

peak flow rates.  Manufacturer supplied capacity charts are referenced to determine inlet capacity, and a 
25% clogging factor has been applied at each inlet when determining captured flow. Inlets in on-grade 
conditions (STO 115 and STO 145) had an assumed efficiency of 20%, with the rest of the flow going to 
the downstream inlet. 

 
On-site storm sewer pipe capacity and inlet capacity calculations are sized for the 10-yr storm event, with all 
rainfall events in excess of the 10-yr storm being routed via overland flow to the detention basin within the 
Woodman’s Food Market development. 
 
Refer to the appendices described below for design calculations. 
 
Appendices 
 

A. Drainage Area Exhibit 
 

B. Storm Sewer Pipe Design 
 
C. Sewer Inlet Capacity Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3 

 
 

Appendix A 
 
 

Drainage Area Exhibit 
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Appendix B 
 
 

Storm Sewer Pipe Design 
Hydraflow 
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Appendix C 
 
 

Storm Sewer Inlet Capacity 
Calculations 
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Inlet capacity calculations are provided to demonstrate the various inlets across the project are able to pass 
tributary flow through the surface grates and into the storm sewer system without exceeding an allowable 
pavement ponding depth of 6-inches.  The representative worst inlet ponding conditions are reviewed for each 
inlet type used across the project, with calculations detailed below. 
 
INLET CAPACITY 
 
Neenah Inlet Type: R-3067, Type C Grate 
 STO INL 140 has the worst ponding conditions for this inlet type.   
 Maximum ponding depth is 0.20-ft. 
 Clogging factor of 25% has been included. 
 
Neenah Inlet Type: R-1792-GG 
 STO INL 150 has the largest tributary drainage area for this inlet type.   
 Maximum ponding depth is 0.40-ft. 
 Clogging factor of 25% has been included. 
 
Neenah Inlet Type: R-3010, Type A Grate 
 STO INL 100 has the largest tributary drainage area for this inlet type.   
 Maximum ponding depth is 0.30-ft. 
 Clogging factor of 25% has been included. 
 
 
INLET CAPACITY CALCULATION RESULTS SUMMARY 
 
Inlet capacity calculation 1 
Inlet grate = Neenah R-3067, Type C Grate (INL 140)  
Tributary area = 0.13 ac  
C-factor = 0.88 
Intensity = 6.75 in/hr (10 yr, 6 min. per min value in NOAA Atlas 14 Project Site) 
Q actual = (0.13 ac)*(0.88)*(6.75 in/hr) = 0.78 cfs 
Q allow = Inlet capacity (25% clogging factor and 0.20’ ponding depth) = 1.30 cfs 
Grate capacity exceeds flow to inlet (Q allow > Qactual) 
 
Inlet capacity calculation 2 
Inlet grate = Neenah R-1792-GG Grate (INL 150) 
Tributary area = 0.12 ac 
C-factor = 0.90 
Intensity = 6.75 in/hr (10 yr, 6 min. per min value in NOAA Atlas 14 Project Site) 
Q actual = (0.12 ac)*(0.90)*(6.75 in/hr) = 0.73 cfs 
Q allow = Inlet capacity (25% clogging factor and 0.40’ ponding depth) = 4.57 cfs 
Grate capacity exceeds flow to inlet (Q allow > Qactual) 
 
Inlet capacity calculation 3 
Inlet grate = Neenah R-3010, Type A Grate (INL 100) 
Tributary area = 0.25 ac 
C-factor = 0.79 
Intensity = 6.75 in/hr (10 yr, 6 min. per min value in NOAA Atlas 14 Project Site) 
Q actual = (0.25 ac)*(0.79)*(6.75 in/hr) = 1.34 cfs 
Q allow = Inlet capacity (25% clogging factor and 0.30’ ponding depth) = 1.89 cfs 
Grate capacity exceeds flow to inlet (Q allow > Qactual) 
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Inlet capacity calculation 4 
Inlet grate = Nyloplast 1099CGDF Grate (INL 135) 
Tributary area = 0.05 ac 
C-factor = 0.56 
Intensity = 6.75 in/hr (10 yr, 6 min. per min value in NOAA Atlas 14 Project Site) 
Q actual = (0.05 ac)*(0.56)*(6.75 in/hr) = 0.19 cfs 
Q allow = Inlet capacity (25% clogging factor and 0.45’ ponding depth) = 0.90 cfs 
Grate capacity exceeds flow to inlet (Q allow > Qactual) 
 



SHEET NUMBER: 1 of 4
COMPUTED BY: JHP

CHECKED BY: AJS3
DATE: 6/11/2025

NEENAH GRATE NUMBER: R-3067, TYPE C Grate Weir flow controls until a head of 0.399 feet is reached, where orifce
INLET LENGTH OR PERIMETER: 5.8  ft. flow takes over and controls.  The flow at this transition is less efficient
GRATE OPEN END AREA: 1.6  sf. than what is indicated by either the weir or orifice flow equations.  A flow
CLOGGING FACTOR: 25% of 20% less than the equated flow is a conservative estimate.

HEAD WEIR ORIFICE
FLOW FLOW

H Q Q
(ft.) (cfs) (cfs)
0.00 0.00 0.00
0.05 0.16 1.29
0.10 0.46 1.83
0.15 0.84 2.24
0.20 1.30 2.58
0.25 1.81 2.89
0.30 2.38 3.16
0.35 3.00 3.42
0.40 3.66 3.65
0.45 4.37 3.87
0.50 5.12 4.08
0.55 5.91 4.28
0.60 6.73 4.47
0.65 7.59 4.66
0.70 8.48 4.83
0.75 9.41 5.00
0.80 10.36 5.16
0.85 11.35 5.32
0.90 12.37 5.48
0.95 13.41 5.63
1.00 14.49 5.77

FILENAME:   K:\LIBRARY\SPRDSHET\GRATECAP.XLS

GRATE CAPACITY CALCULATIONS FOR
INLETS IN A SAG (PONDING) CONDITION

Waukesha Car Wash Woodman's
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SHEET NUMBER: 2 of 4
COMPUTED BY: JHP

CHECKED BY: AJS3
DATE: 6/11/2025

NEENAH GRATE NUMBER: R-1792-GG Grate Weir flow controls until a head of 0.391 feet is reached, where orifce
INLET LENGTH OR PERIMETER: 7.4  ft. flow takes over and controls.  The flow at this transition is less efficient
GRATE OPEN END AREA: 2  sf. than what is indicated by either the weir or orifice flow equations.  A flow
CLOGGING FACTOR: 25% of 20% less than the equated flow is a conservative estimate.

HEAD WEIR ORIFICE
FLOW FLOW

H Q Q
(ft.) (cfs) (cfs)
0.00 0.00 0.00
0.05 0.21 1.61
0.10 0.58 2.28
0.15 1.07 2.80
0.20 1.65 3.23
0.25 2.31 3.61
0.30 3.04 3.95
0.35 3.83 4.27
0.40 4.68 4.57
0.45 5.58 4.84
0.50 6.53 5.10
0.55 7.54 5.35
0.60 8.59 5.59
0.65 9.69 5.82
0.70 10.82 6.04
0.75 12.00 6.25
0.80 13.22 6.46
0.85 14.48 6.65
0.90 15.78 6.85
0.95 17.11 7.04
1.00 18.48 7.22

FILENAME:   K:\LIBRARY\SPRDSHET\GRATECAP.XLS

GRATE CAPACITY CALCULATIONS FOR
INLETS IN A SAG (PONDING) CONDITION

Waukesha Car Wash Woodman's
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SHEET NUMBER: 3 of 4
COMPUTED BY: JHP

CHECKED BY: AJS3
DATE: 6/11/2025

NEENAH GRATE NUMBER: R-3010, TYPE A Grate Weir flow controls until a head of 0.314 feet is reached, where orifce
INLET LENGTH OR PERIMETER: 4.6  ft. flow takes over and controls.  The flow at this transition is less efficient
GRATE OPEN END AREA: 1  sf. than what is indicated by either the weir or orifice flow equations.  A flow
CLOGGING FACTOR: 25% of 20% less than the equated flow is a conservative estimate.

HEAD WEIR ORIFICE
FLOW FLOW

H Q Q
(ft.) (cfs) (cfs)
0.00 0.00 0.00
0.05 0.13 0.81
0.10 0.36 1.14
0.15 0.67 1.40
0.20 1.03 1.61
0.25 1.44 1.80
0.30 1.89 1.98
0.35 2.38 2.14
0.40 2.91 2.28
0.45 3.47 2.42
0.50 4.06 2.55
0.55 4.69 2.68
0.60 5.34 2.80
0.65 6.02 2.91
0.70 6.73 3.02
0.75 7.46 3.13
0.80 8.22 3.23
0.85 9.00 3.33
0.90 9.81 3.42
0.95 10.64 3.52
1.00 11.49 3.61

FILENAME:   K:\LIBRARY\SPRDSHET\GRATECAP.XLS

GRATE CAPACITY CALCULATIONS FOR
INLETS IN A SAG (PONDING) CONDITION

Waukesha Car Wash Woodman's
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SHEET NUMBER: 4 of 4
COMPUTED BY: JHP

CHECKED BY: AJS3
DATE: 6/11/2025

NEENAH GRATE NUMBER: Nyloplast 1099CGDF Grate Weir flow controls until a head of 0.199 feet is reached, where orifce
INLET LENGTH OR PERIMETER: 2.69  ft. flow takes over and controls.  The flow at this transition is less efficient
GRATE OPEN END AREA: 0.37  sf. than what is indicated by either the weir or orifice flow equations.  A flow
CLOGGING FACTOR: 25% of 20% less than the equated flow is a conservative estimate.

HEAD WEIR ORIFICE
FLOW FLOW

H Q Q
(ft.) (cfs) (cfs)
0.00 0.00 0.00
0.05 0.08 0.30
0.10 0.21 0.42
0.15 0.39 0.52
0.20 0.60 0.60
0.25 0.84 0.67
0.30 1.10 0.73
0.35 1.39 0.79
0.40 1.70 0.84
0.45 2.03 0.90
0.50 2.38 0.94
0.55 2.74 0.99
0.60 3.12 1.03
0.65 3.52 1.08
0.70 3.93 1.12
0.75 4.36 1.16
0.80 4.81 1.19
0.85 5.26 1.23
0.90 5.74 1.27
0.95 6.22 1.30
1.00 6.72 1.34

FILENAME:   K:\LIBRARY\SPRDSHET\GRATECAP.XLS

GRATE CAPACITY CALCULATIONS FOR
INLETS IN A SAG (PONDING) CONDITION

Waukesha Car Wash Woodman's
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