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MEMORANDUM        
 
 
TO:  Josh Meyerhofer, Senior Project Engineer    
 
FROM: Patricia Chin, Site Development Civil Engineer 
 
DATE: June 23, 2025 
 
SUBJECT: Weldall MFG Expansion – Storm Water Management Overview 
 
The proposed project comprises of a 52,300-sf building expansion of a 
manufacturing facility located at 2001 S Prairie Ave. The site is subject to the City 
of Waukesha and WDNR regulations. An existing wet pond, constructed with a 
previous expansion, is sized to capture, treat, and detain the run-off from the 
developed site in accordance with the City Stormwater Ordinance, as established 
in the approved Storm Water Management Practice Maintenance Agreement 
(SWA 4654932), recorded on March 3, 2022 (Attachment H). The proposed 
redevelopment will result in an increase of 1,260-sf of impervious surface area 
and an ultimate decrease in paved surface area of 47,330-sf. No changes will be 
made to the drainage patterns of the site as a whole. No changes to the existing 
pond will be required to maintain compliance with the current City of Waukesha 
Municipal Code, Chapter 32.  

Pre-development Conditions 

SWA 4654932 references the September 2008 Stormwater Calculation Summary 
provided by Jahnke & Jahnke Associates, Inc (Attachment I), which establishes 
the pre-development conditions for the watershed. Utilizing the acreage, runoff 
curve number, and time of concentration listed in this report, GRAEF has 
analyzed the pre-development conditions per the current rainfall data set forth by 
the current Municipal Code (Chapter 32, Section 32.11.2, Table 3). The updated 
peak flows are described in Table 1, below. Hydrologic Calculations are included 
in Attachment C. 
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Table 1 
 

Pre-Development Peak Runoff Rate Adjustment 

 
Peak Runoff Rates (cfs), 
2008 Jahnke & Jahnke 

Peak Runoff Rates (cfs), City 
of Waukesha Municipal Code, 

Rev’d 05/06/2025 

1-yr/24hr Storm 1.64 2.05 

2-yr/24hr Storm 2.49 3.08 

10-yr/24hr Storm 6.50 7.85 

100-yr/24hr Storm 17.25 20.51 

Runoff Rate Reduction (City of Waukesha Controls) 

Requirement: §32.10(D)(1) 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. NR 151.123(2) provides an exemption from their peak 
discharge performance standard for redevelopment sites.  

A site survey was completed May 30, 2025 (Attachment A), which shows 
that the outfall control structure (OCS) of the existing pond has been 
reconfigured from the original design to replace the 2” orifices with a 6” PVC 
intake orifice with a valve mechanism that opens during storm events. This 
information was used to analyze the function of the pond under the 
proposed redevelopment conditions. A summary of these findings can be 
found in Table 2 below. This analysis shows that the existing pond will 
remain in compliance with the City’s runoff rate reduction requirements 
following the buildout of the proposed building addition. Hydrologic 
Calculations of the proposed redevelopment conditions are included in 
Attachment D. 
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Table 2 
 

Comparison of Peak Runoff Rates 

 
Pre-Development 
Conditions (cfs) 

Post-Development 
Conditions (cfs) 

1-yr/24hr 
Storm 

2.05 1.54 

2-yr/24hr 
Storm 

3.08 1.72 

10-yr/24hr 
Storm 

7.85 6.42 

100-yr/24hr 
Storm 

20.51 16.94 

Total Suspended Solids (City of Waukesha Controls) 

Requirement: §32.10(D)(2) By design, each storm water management plan 
shall meet the following post-development total suspended solids reduction 
targets, based on average annual rainfalls, as compared to no runoff 
management controls: For new land development and in-fill development, 
80% reduction in total suspended solids load; For redevelopment, 40% 
reduction of total suspended solids load from parking areas and roads. The 
City’s Code is more stringent than WDNR NR 151 requirements. 

TSS removal was previously analyzed for this pond in the September 2008 
Stormwater Calculation Summary provided by Jahnke & Jahnke 
Associates, Inc. This report established the use of a weighted average of 
pollutant removal requirement of 66% as compared to no runoff 
management controls based on the acreage of existing impervious and 
proposed impervious. Computational analysis provided in this report shows 
that the pond exceeded this requirement by removing 75% of pollutants. 

Pavement added to the site to connect the 2001 S Prairie Ave property with 
1901 S Prairie Ave to the north added additional acreage to the drainage 
area of the pond. Analysis of the current drainage boundaries of the site 
(Attachment B) show a total area of 8.60 acres draining to the wet pond, a 
difference of 1.80 acres from the drainage area indicated in the Jahnke & 
Jahnke report. Aerial imagery suggests that this paving was completed 
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within the same time frame as the construction of the wet pond, between 
June 2008 and May 2010. Accounting for this additional acreage, the 
revised weighted average pollutant removal requirement for this site would 
be as follows: 

2.11 Ac Existing Impervious @ 40% 0.844 

3.96 Ac New Impervious @ 80% 3.168 

1.80 Ac Additional Impervious @ 80% 1.440 

7.87 Ac Total Impervious  5.452 / 7.870 

   = 69.3% Removal Required 

The proposed redevelopment of this site will incorporate a 52,300-sf 
building expansion that will be located fully within the limits of an existing 
paved parking lot. Two existing satellite buildings, totaling 3,710-sf will be 
demolished and replaced with paving, and an additional 1,260 sf of paved 
surface will be added along the eastern edge of the site. In total, the amount 
of exposed paved surface area will be decreasing by approximately 47,330-
sf, thus reducing the overall TSS loads from the development. Analysis of 
the proposed redevelopment was completed using WinSLAMM software 
(Attachment E), and shows that the TSS reduction provided by the existing 
pond will increase to 78.12% as constructed. 

Infiltration 

Per the September 2008 Stormwater Calculation Summary provided by 
Jahnke & Jahnke Associates, Inc, this site was deemed as exempt from 
infiltration requirements due to its industrial classification. 

Pipe Capacity 

Per the City requirement, all storm sewer infrastructure has been designed 
to convey the 10-year, 24-hr storm event. See Attachments F & G for 
internal drainage boundary delineation and storm sewer pipe sizing 
calculations, respectively. 
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ATTACHMENTS: 

Attachment A – Existing Pond Survey Exhibit 

Attachment B – Overall Drainage Boundary Exhibit 

Attachment C – Pre-Development Hydrologic Calculations 

Attachment D – Post-Development Hydrologic Calculations 

Attachment E – Water Quality Computations 

Attachment F – Internal Storm Sewer Drainage Boundary Exhibit 

Attachment G – Storm Sewer Calculations 

Attachment H – Storm Water Management Practice Maintenance Agreement  
(SWA 4654932) 

Attachment I –  September 2008 Stormwater Calculation Summary (Jahnke & 
Jahnke Associates) 
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Ex

Existing Conditions

1L

Ex Outfall

Routing Diagram for Weldall Manufacturing (Pre-Development)
Prepared by Graef-USA,  Printed 6/20/2025

HydroCAD® 10.20-4c  s/n 07832  © 2024 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Weldall Manufacturing (Pre-Development)
  Printed  6/20/2025Prepared by Graef-USA
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

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

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

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

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



Weldall Manufacturing (Pre-Development)
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

5.230 69 Pasture/grassland/range, Fair, HSG B  (Ex)

5.230 69 TOTAL AREA



MSE 24-hr 3  1-yr 24-hr Rainfall=2.40"Weldall Manufacturing (Pre-Development)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=5.230 ac   0.00% Impervious   Runoff Depth=0.38"Subcatchment Ex: Existing Conditions
   Tc=13.0 min   CN=69   Runoff=2.05 cfs  0.164 af

Total Runoff Area = 5.230 ac   Runoff Volume = 0.164 af   Average Runoff Depth = 0.38"
100.00% Pervious = 5.230 ac     0.00% Impervious = 0.000 ac



MSE 24-hr 3  1-yr 24-hr Rainfall=2.40"Weldall Manufacturing (Pre-Development)
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Summary for Subcatchment Ex: Existing Conditions

Runoff = 2.05 cfs @ 12.25 hrs,  Volume= 0.164 af,  Depth= 0.38"
     Routed to Link 1L : Ex Outfall

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-yr 24-hr Rainfall=2.40"

Area (ac) CN Description

5.230 69 Pasture/grassland/range, Fair, HSG B

5.230 100.00% Pervious Area

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

13.0 Direct Entry, 

Subcatchment Ex: Existing Conditions

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
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fs

)

2

1

0

MSE 24-hr 3

1-yr 24-hr Rainfall=2.40"

Runoff Area=5.230 ac

Runoff Volume=0.164 af

Runoff Depth=0.38"

Tc=13.0 min

CN=69

2.05 cfs



MSE 24-hr 3  2-yr 24-hr Rainfall=2.70"Weldall Manufacturing (Pre-Development)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=5.230 ac   0.00% Impervious   Runoff Depth=0.52"Subcatchment Ex: Existing Conditions
   Tc=13.0 min   CN=69   Runoff=3.08 cfs  0.225 af

Total Runoff Area = 5.230 ac   Runoff Volume = 0.225 af   Average Runoff Depth = 0.52"
100.00% Pervious = 5.230 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment Ex: Existing Conditions

Runoff = 3.08 cfs @ 12.24 hrs,  Volume= 0.225 af,  Depth= 0.52"
     Routed to Link 1L : Ex Outfall

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-yr 24-hr Rainfall=2.70"

Area (ac) CN Description

5.230 69 Pasture/grassland/range, Fair, HSG B

5.230 100.00% Pervious Area

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

13.0 Direct Entry, 

Subcatchment Ex: Existing Conditions

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
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)

3

2

1

0

MSE 24-hr 3

2-yr 24-hr Rainfall=2.70"

Runoff Area=5.230 ac

Runoff Volume=0.225 af

Runoff Depth=0.52"

Tc=13.0 min

CN=69

3.08 cfs



MSE 24-hr 3  10-yr 24-hr Rainfall=3.81"Weldall Manufacturing (Pre-Development)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=5.230 ac   0.00% Impervious   Runoff Depth=1.14"Subcatchment Ex: Existing Conditions
   Tc=13.0 min   CN=69   Runoff=7.85 cfs  0.499 af

Total Runoff Area = 5.230 ac   Runoff Volume = 0.499 af   Average Runoff Depth = 1.14"
100.00% Pervious = 5.230 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment Ex: Existing Conditions

Runoff = 7.85 cfs @ 12.22 hrs,  Volume= 0.499 af,  Depth= 1.14"
     Routed to Link 1L : Ex Outfall

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-yr 24-hr Rainfall=3.81"

Area (ac) CN Description

5.230 69 Pasture/grassland/range, Fair, HSG B

5.230 100.00% Pervious Area

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

13.0 Direct Entry, 

Subcatchment Ex: Existing Conditions

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

10-yr 24-hr Rainfall=3.81"

Runoff Area=5.230 ac

Runoff Volume=0.499 af

Runoff Depth=1.14"

Tc=13.0 min

CN=69

7.85 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=5.230 ac   0.00% Impervious   Runoff Depth=2.85"Subcatchment Ex: Existing Conditions
   Tc=13.0 min   CN=69   Runoff=20.51 cfs  1.244 af

Total Runoff Area = 5.230 ac   Runoff Volume = 1.244 af   Average Runoff Depth = 2.85"
100.00% Pervious = 5.230 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment Ex: Existing Conditions

Runoff = 20.51 cfs @ 12.22 hrs,  Volume= 1.244 af,  Depth= 2.85"
     Routed to Link 1L : Ex Outfall

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-yr 24-hr Rainfall=6.18"

Area (ac) CN Description

5.230 69 Pasture/grassland/range, Fair, HSG B

5.230 100.00% Pervious Area

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

13.0 Direct Entry, 

Subcatchment Ex: Existing Conditions

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr 24-hr Rainfall=6.18"

Runoff Area=5.230 ac

Runoff Volume=1.244 af

Runoff Depth=2.85"

Tc=13.0 min

CN=69

20.51 cfs
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Events for Subcatchment Ex: Existing Conditions

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-yr 24-hr 2.40 2.05 0.164 0.38

2-yr 24-hr 2.70 3.08 0.225 0.52

10-yr 24-hr 3.81 7.85 0.499 1.14

100-yr 24-hr 6.18 20.51 1.244 2.85
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Subcat Reach Pond Link
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

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

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

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

4 100-yr 24-hr MSE 24-hr 3 Default 24.00 1 6.18 2
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.831 69 50-75% Grass cover, Fair, HSG B  (Pr)

7.378 98 Paved parking, HSG B  (Pr)

0.387 98 Water Surface, HSG B  (Pr)

8.596 95 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=8.596 ac   90.33% Impervious   Runoff Depth=1.87"Subcatchment Pr: Proposed Conditions
   Tc=7.5 min   CN=95   Runoff=25.85 cfs  1.337 af

Peak Elev=818.35'  Storage=36,257 cf   Inflow=25.85 cfs  1.337 afPond Ex-P: Existing SW Pond
   Outflow=1.54 cfs  1.337 af

Total Runoff Area = 8.596 ac   Runoff Volume = 1.337 af   Average Runoff Depth = 1.87"
9.67% Pervious = 0.831 ac     90.33% Impervious = 7.765 ac
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Summary for Subcatchment Pr: Proposed Conditions

Runoff = 25.85 cfs @ 12.14 hrs,  Volume= 1.337 af,  Depth= 1.87"
     Routed to Pond Ex-P : Existing SW Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-yr 24-hr Rainfall=2.40"

Area (ac) CN Description

7.378 98 Paved parking, HSG B
0.831 69 50-75% Grass cover, Fair, HSG B
0.387 98 Water Surface, HSG B

8.596 95 Weighted Average
0.831 9.67% Pervious Area
7.765 90.33% Impervious Area

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

7.5 Direct Entry, 

Subcatchment Pr: Proposed Conditions

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

1-yr 24-hr Rainfall=2.40"

Runoff Area=8.596 ac

Runoff Volume=1.337 af

Runoff Depth=1.87"

Tc=7.5 min

CN=95

25.85 cfs
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Summary for Pond Ex-P: Existing SW Pond

Inflow Area = 8.596 ac, 90.33% Impervious,  Inflow Depth = 1.87"    for  1-yr 24-hr event
Inflow = 25.85 cfs @ 12.14 hrs,  Volume= 1.337 af
Outflow = 1.54 cfs @ 13.30 hrs,  Volume= 1.337 af,  Atten= 94%,  Lag= 69.2 min
Primary = 1.54 cfs @ 13.30 hrs,  Volume= 1.337 af
     Routed to Link 1L : Prop Outfall

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 818.35' @ 13.30 hrs   Surf.Area= 20,605 sf   Storage= 36,257 cf

Plug-Flow detention time= 330.8 min calculated for 1.337 af (100% of inflow)
Center-of-Mass det. time= 330.2 min ( 1,108.8 - 778.6 )

Volume Invert Avail.Storage Storage Description

#1 816.43' 122,279 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

816.43 16,835 0 0
817.00 18,611 10,102 10,102
818.00 19,765 19,188 29,290
819.00 22,199 20,982 50,272
820.00 24,617 23,408 73,680
820.50 25,900 12,629 86,309
821.00 27,230 13,283 99,592
821.50 28,631 13,965 113,557
821.80 29,518 8,722 122,279

Device Routing     Invert Outlet Devices

#1 Primary 820.60' 10.0' long  + 3.0 '/' SideZ  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

#2 Primary 816.13' 18.0"  Round Culvert   
L= 63.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 816.13' / 815.72'   S= 0.0065 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#3 Device 2 816.28' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 818.99' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Primary 816.63' 4.0"  Round Culvert   

L= 81.3'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 816.63' / 814.51'   S= 0.0261 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.09 sf   

#6 Device 5 817.94' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
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Primary OutFlow  Max=1.54 cfs @ 13.30 hrs  HW=818.35'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 1.27 cfs of 9.54 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 1.27 cfs @ 6.49 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

5=Culvert  (Passes 0.27 cfs of 0.46 cfs potential flow)
6=Orifice/Grate  (Orifice Controls 0.27 cfs @ 3.06 fps)

Pond Ex-P: Existing SW Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.596 ac

Peak Elev=818.35'

Storage=36,257 cf

25.85 cfs

1.54 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=8.596 ac   90.33% Impervious   Runoff Depth=2.16"Subcatchment Pr: Proposed Conditions
   Tc=7.5 min   CN=95   Runoff=29.60 cfs  1.545 af

Peak Elev=818.63'  Storage=42,190 cf   Inflow=29.60 cfs  1.545 afPond Ex-P: Existing SW Pond
   Outflow=1.72 cfs  1.545 af

Total Runoff Area = 8.596 ac   Runoff Volume = 1.545 af   Average Runoff Depth = 2.16"
9.67% Pervious = 0.831 ac     90.33% Impervious = 7.765 ac
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Summary for Subcatchment Pr: Proposed Conditions

Runoff = 29.60 cfs @ 12.14 hrs,  Volume= 1.545 af,  Depth= 2.16"
     Routed to Pond Ex-P : Existing SW Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-yr 24-hr Rainfall=2.70"

Area (ac) CN Description

7.378 98 Paved parking, HSG B
0.831 69 50-75% Grass cover, Fair, HSG B
0.387 98 Water Surface, HSG B

8.596 95 Weighted Average
0.831 9.67% Pervious Area
7.765 90.33% Impervious Area

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

7.5 Direct Entry, 

Subcatchment Pr: Proposed Conditions

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

2-yr 24-hr Rainfall=2.70"

Runoff Area=8.596 ac

Runoff Volume=1.545 af

Runoff Depth=2.16"

Tc=7.5 min

CN=95

29.60 cfs
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Summary for Pond Ex-P: Existing SW Pond

Inflow Area = 8.596 ac, 90.33% Impervious,  Inflow Depth = 2.16"    for  2-yr 24-hr event
Inflow = 29.60 cfs @ 12.14 hrs,  Volume= 1.545 af
Outflow = 1.72 cfs @ 13.32 hrs,  Volume= 1.545 af,  Atten= 94%,  Lag= 70.4 min
Primary = 1.72 cfs @ 13.32 hrs,  Volume= 1.545 af
     Routed to Link 1L : Prop Outfall

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 818.63' @ 13.32 hrs   Surf.Area= 21,294 sf   Storage= 42,190 cf

Plug-Flow detention time= 341.0 min calculated for 1.544 af (100% of inflow)
Center-of-Mass det. time= 341.5 min ( 1,117.3 - 775.8 )

Volume Invert Avail.Storage Storage Description

#1 816.43' 122,279 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

816.43 16,835 0 0
817.00 18,611 10,102 10,102
818.00 19,765 19,188 29,290
819.00 22,199 20,982 50,272
820.00 24,617 23,408 73,680
820.50 25,900 12,629 86,309
821.00 27,230 13,283 99,592
821.50 28,631 13,965 113,557
821.80 29,518 8,722 122,279

Device Routing     Invert Outlet Devices

#1 Primary 820.60' 10.0' long  + 3.0 '/' SideZ  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

#2 Primary 816.13' 18.0"  Round Culvert   
L= 63.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 816.13' / 815.72'   S= 0.0065 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#3 Device 2 816.28' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 818.99' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Primary 816.63' 4.0"  Round Culvert   

L= 81.3'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 816.63' / 814.51'   S= 0.0261 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.09 sf   

#6 Device 5 817.94' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
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Primary OutFlow  Max=1.72 cfs @ 13.32 hrs  HW=818.63'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 1.37 cfs of 10.67 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 1.37 cfs @ 6.97 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

5=Culvert  (Passes 0.35 cfs of 0.48 cfs potential flow)
6=Orifice/Grate  (Orifice Controls 0.35 cfs @ 3.99 fps)

Pond Ex-P: Existing SW Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.596 ac

Peak Elev=818.63'

Storage=42,190 cf

29.60 cfs

1.72 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=8.596 ac   90.33% Impervious   Runoff Depth=3.24"Subcatchment Pr: Proposed Conditions
   Tc=7.5 min   CN=95   Runoff=43.37 cfs  2.324 af

Peak Elev=819.34'  Storage=58,055 cf   Inflow=43.37 cfs  2.324 afPond Ex-P: Existing SW Pond
   Outflow=6.42 cfs  2.324 af

Total Runoff Area = 8.596 ac   Runoff Volume = 2.324 af   Average Runoff Depth = 3.24"
9.67% Pervious = 0.831 ac     90.33% Impervious = 7.765 ac
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Summary for Subcatchment Pr: Proposed Conditions

Runoff = 43.37 cfs @ 12.14 hrs,  Volume= 2.324 af,  Depth= 3.24"
     Routed to Pond Ex-P : Existing SW Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-yr 24-hr Rainfall=3.81"

Area (ac) CN Description

7.378 98 Paved parking, HSG B
0.831 69 50-75% Grass cover, Fair, HSG B
0.387 98 Water Surface, HSG B

8.596 95 Weighted Average
0.831 9.67% Pervious Area
7.765 90.33% Impervious Area

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

7.5 Direct Entry, 

Subcatchment Pr: Proposed Conditions

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-yr 24-hr Rainfall=3.81"

Runoff Area=8.596 ac

Runoff Volume=2.324 af

Runoff Depth=3.24"

Tc=7.5 min

CN=95

43.37 cfs
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Summary for Pond Ex-P: Existing SW Pond

Inflow Area = 8.596 ac, 90.33% Impervious,  Inflow Depth = 3.24"    for  10-yr 24-hr event
Inflow = 43.37 cfs @ 12.14 hrs,  Volume= 2.324 af
Outflow = 6.42 cfs @ 12.54 hrs,  Volume= 2.324 af,  Atten= 85%,  Lag= 24.0 min
Primary = 6.42 cfs @ 12.54 hrs,  Volume= 2.324 af
     Routed to Link 1L : Prop Outfall

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 819.34' @ 12.54 hrs   Surf.Area= 23,031 sf   Storage= 58,055 cf

Plug-Flow detention time= 316.1 min calculated for 2.324 af (100% of inflow)
Center-of-Mass det. time= 315.5 min ( 1,083.5 - 768.0 )

Volume Invert Avail.Storage Storage Description

#1 816.43' 122,279 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

816.43 16,835 0 0
817.00 18,611 10,102 10,102
818.00 19,765 19,188 29,290
819.00 22,199 20,982 50,272
820.00 24,617 23,408 73,680
820.50 25,900 12,629 86,309
821.00 27,230 13,283 99,592
821.50 28,631 13,965 113,557
821.80 29,518 8,722 122,279

Device Routing     Invert Outlet Devices

#1 Primary 820.60' 10.0' long  + 3.0 '/' SideZ  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

#2 Primary 816.13' 18.0"  Round Culvert   
L= 63.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 816.13' / 815.72'   S= 0.0065 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#3 Device 2 816.28' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 818.99' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Primary 816.63' 4.0"  Round Culvert   

L= 81.3'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 816.63' / 814.51'   S= 0.0261 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.09 sf   

#6 Device 5 817.94' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
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Primary OutFlow  Max=6.41 cfs @ 12.54 hrs  HW=819.34'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 5.91 cfs of 13.10 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 1.59 cfs @ 8.08 fps)
4=Orifice/Grate  (Weir Controls 4.32 cfs @ 1.94 fps)

5=Culvert  (Passes 0.50 cfs of 0.52 cfs potential flow)
6=Orifice/Grate  (Orifice Controls 0.50 cfs @ 5.70 fps)

Pond Ex-P: Existing SW Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.596 ac

Peak Elev=819.34'

Storage=58,055 cf

43.37 cfs

6.42 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=8.596 ac   90.33% Impervious   Runoff Depth=5.59"Subcatchment Pr: Proposed Conditions
   Tc=7.5 min   CN=95   Runoff=72.36 cfs  4.005 af

Peak Elev=820.57'  Storage=88,165 cf   Inflow=72.36 cfs  4.005 afPond Ex-P: Existing SW Pond
   Outflow=16.94 cfs  4.005 af

Total Runoff Area = 8.596 ac   Runoff Volume = 4.005 af   Average Runoff Depth = 5.59"
9.67% Pervious = 0.831 ac     90.33% Impervious = 7.765 ac
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Summary for Subcatchment Pr: Proposed Conditions

Runoff = 72.36 cfs @ 12.14 hrs,  Volume= 4.005 af,  Depth= 5.59"
     Routed to Pond Ex-P : Existing SW Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-yr 24-hr Rainfall=6.18"

Area (ac) CN Description

7.378 98 Paved parking, HSG B
0.831 69 50-75% Grass cover, Fair, HSG B
0.387 98 Water Surface, HSG B

8.596 95 Weighted Average
0.831 9.67% Pervious Area
7.765 90.33% Impervious Area

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

7.5 Direct Entry, 

Subcatchment Pr: Proposed Conditions

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

100-yr 24-hr Rainfall=6.18"

Runoff Area=8.596 ac

Runoff Volume=4.005 af

Runoff Depth=5.59"

Tc=7.5 min

CN=95

72.36 cfs
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Summary for Pond Ex-P: Existing SW Pond

Inflow Area = 8.596 ac, 90.33% Impervious,  Inflow Depth = 5.59"    for  100-yr 24-hr event
Inflow = 72.36 cfs @ 12.14 hrs,  Volume= 4.005 af
Outflow = 16.94 cfs @ 12.40 hrs,  Volume= 4.005 af,  Atten= 77%,  Lag= 15.6 min
Primary = 16.94 cfs @ 12.40 hrs,  Volume= 4.005 af
     Routed to Link 1L : Prop Outfall

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 820.57' @ 12.40 hrs   Surf.Area= 26,090 sf   Storage= 88,165 cf

Plug-Flow detention time= 231.6 min calculated for 4.005 af (100% of inflow)
Center-of-Mass det. time= 231.0 min ( 989.3 - 758.3 )

Volume Invert Avail.Storage Storage Description

#1 816.43' 122,279 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

816.43 16,835 0 0
817.00 18,611 10,102 10,102
818.00 19,765 19,188 29,290
819.00 22,199 20,982 50,272
820.00 24,617 23,408 73,680
820.50 25,900 12,629 86,309
821.00 27,230 13,283 99,592
821.50 28,631 13,965 113,557
821.80 29,518 8,722 122,279

Device Routing     Invert Outlet Devices

#1 Primary 820.60' 10.0' long  + 3.0 '/' SideZ  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

#2 Primary 816.13' 18.0"  Round Culvert   
L= 63.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 816.13' / 815.72'   S= 0.0065 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#3 Device 2 816.28' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 818.99' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Primary 816.63' 4.0"  Round Culvert   

L= 81.3'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 816.63' / 814.51'   S= 0.0261 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.09 sf   

#6 Device 5 817.94' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
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Primary OutFlow  Max=16.94 cfs @ 12.40 hrs  HW=820.57'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Inlet Controls 16.35 cfs @ 9.25 fps)

3=Orifice/Grate  (Passes < 1.90 cfs potential flow)
4=Orifice/Grate  (Passes < 19.02 cfs potential flow)

5=Culvert  (Barrel Controls 0.59 cfs @ 6.78 fps)
6=Orifice/Grate  (Passes 0.59 cfs of 0.68 cfs potential flow)

Pond Ex-P: Existing SW Pond

Inflow
Primary

Hydrograph
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Inflow Area=8.596 ac

Peak Elev=820.57'

Storage=88,165 cf

72.36 cfs

16.94 cfs
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Events for Subcatchment Pr: Proposed Conditions

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-yr 24-hr 2.40 25.85 1.337 1.87

2-yr 24-hr 2.70 29.60 1.545 2.16

10-yr 24-hr 3.81 43.37 2.324 3.24

100-yr 24-hr 6.18 72.36 4.005 5.59
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Events for Pond Ex-P: Existing SW Pond

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(cubic-feet)

1-yr 24-hr 25.85 1.54 818.35 36,257

2-yr 24-hr 29.60 1.72 818.63 42,190

10-yr 24-hr 43.37 6.42 819.34 58,055

100-yr 24-hr 72.36 16.94 820.57 88,165



Junction 2

Junction 1

DS Wet Pond # 1

Industrial 1

Outfall



Data file name:  X:\ML\2025\20250121\Design\Calcs\Stormwater\Weldall Mfg - WinSLAMM.mdb
WinSLAMM Version 10.5.0
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.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:  
If Other Device Pollutant Load Reduction Values = 1, Off-site Pollutant Loads are Removed from Pollutant Load % Reduction calculations
Seed for random number generator:  -42 
Study period starting date:  01/01/81 Study period ending date:  12/31/81
Start of Winter Season:  12/02 End of Winter Season:  03/12
Date:  06-20-2025 Time:  11:36:31
Site information:  

LU# 1 - Industrial:  Industrial 1     Total area (ac):  8.596
1 - Roofs 1:  2.349 ac.    Pitched    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
2 - Roofs 2:  0.009 ac.    Pitched    Disconnected    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
13 - Paved Parking 1:  3.986 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
14 - Paved Parking 2:  1.034 ac.    Disconnected    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
51 - Small Landscaped Areas 1:  0.831 ac.    Normal Silty    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
70 - Water Body Areas:  0.387 ac.    PSD File:     Source Area PSD File: 

Control Practice 1:  Wet Detention Pond CP# 1 (DS) - DS Wet Pond # 1
Particle Size Distribution file name:  Not needed - calculated by program
Initial stage elevation (ft):   5.33 
Peak to Average Flow Ratio:   3.8 
Maximum flow allowed into pond (cfs):  No maximum value entered
Outlet Characteristics:

Outlet type:  Orifice 1
1.  Orifice diameter (ft):   0.5 
2.  Number of orifices:   1 
3.  Invert elevation above datum (ft):   5.18 

Outlet type:  Orifice 2
1.  Orifice diameter (ft):   0.33 
2.  Number of orifices:   1 
3.  Invert elevation above datum (ft):   6.84 

Outlet type:  Broad Crested Weir
1.  Weir crest length (ft):   10 
2.  Weir crest width (ft):   8 
3.  Height from datum to bottom of weir opening:   9.5 

Outlet type:  Vertical Stand Pipe
1.  Stand pipe diameter (ft):   2 
2.  Stand pipe height above datum (ft):   7.89 

Pond stage and surface area
Entry       Stage     Pond Area   Natural Seepage   Other Outflow
Number      (ft)      (acres)              (in/hr)                  (cfs)
   0           0.00        0.0000            0.00                     0.00    
   1           0.01        0.0010            0.00                     0.00    
   2           0.30        0.0714            0.00                     0.00    
   3           0.40        0.0830            0.00                     0.00    
   4           0.90        0.1270            0.00                     0.00    
   5           1.90        0.1840            0.00                     0.00    
   6           2.20        0.1990            0.00                     0.00    
   7           2.30        0.2050            0.00                     0.00    
   8           2.90        0.2360            0.00                     0.00    
   9           3.90        0.2920            0.00                     0.00    
   10           4.90        0.3570            0.00                     0.00    
   11           5.33        0.3870            0.00                     0.00    
   12           5.90        0.4270            0.00                     0.00    
   13           6.90        0.4540            0.00                     0.00    
   14           7.90        0.5100            0.00                     0.00    
   15           8.90        0.5650            0.00                     0.00    
   16           9.40        0.5950            0.00                     0.00    
   17           9.50        0.6010            0.00                     0.00    
   18           9.90        0.6250            0.00                     0.00    
   19           10.40        0.6570            0.00                     0.00    
   20           10.70        0.6780            0.00                     0.00    



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

Data file name:  X:\ML\2025\20250121\Design\Calcs\Stormwater\Weldall Mfg - WinSLAMM.mdb
WinSLAMM Version 10.5.0
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.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:  
If Other Device Pollutant Load Reduction Values = 1, Off-site Pollutant Loads are Removed from Pollutant Load % Reduction calculations
Seed for random number generator:  -42 
Study period starting date:  01/01/81 Study period ending date:  12/31/81
Start of Winter Season:  12/02 End of Winter Season:  03/12
Model Run Start Date:  01/01/81    Model Run End Date:  12/31/81
Date of run:  06-20-2025    Time of run:  11:37:11
Total Area Modeled (acres):  8.596
Years in Model Run:  1.00

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:        579958           -        146.9         5319           - 
Outfall Total with Controls:       581526       -0.27%        32.07         1164       78.12%
Annualized Total After Outfall Controls:              583123                                 1167             
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