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EXECUTIVE SUMMARY 
 
The intent of this document is to present the results of the stormwater management plan 
for the proposed Sorce Services expansion, on Prairie Avenue, in the City of Waukesha, 
Waukesha County, WI. 
 
The results of this report provide the water quantity and water quality calculations 
required by the City of Waukesha and the State of Wisconsin.  
 

 See Table 1 for water quantity summary 
 See Table 2 for water quality summary 

 
 

Table 1  Water Quantity 
 

 Total 

E Total 
(cfs) 

P Total 
(cfs) 

1-year, 24-hour 
Storm 

0.25 0.23 

2-year, 24-hour 
Storm 

0.43 0.25 

10-year, 24-
hour Storm 

1.44 0.81 

100-year, 24-
hour Storm 

4.68 3.67 

 
 

Table 2  Proposed SLAMM Output 
 

 Total Suspended Solids Percent Reduction 
Proposed Site w/o Controls 1,877.0 lbs.  
Proposed Site with Controls 234.1 lbs. 87.53% 
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INTRODUCTION 
   
Endpoint Solutions has been retained by Sorce Services, LLC to prepare a stormwater 
management plan for the proposed expansion of their property on Prairie Avenue, in the 
City of Waukesha, Waukesha County, Wisconsin.  The existing property is 
approximately 2.0 acres and will be adding approximately 2.25 acres from the adjacent 
property to the southwest. The expansion area was formerly a recreational field that has 
been allowed to become overgrown over time. Sorce Properties intends to develop this 
site by expanding their recycling/storage operations into this area. The land will largely 
be a fenced in gravel storage area, along with some greenspace and a stormwater facility.  
 
Stormwater management for this site is regulated by the City of Waukesha Municipal 
Code Chapter 32: Stormwater Management and Erosion Control, as well as The 
Wisconsin Department of Natural Resources NR 151, Wisconsin Administrative Code.  
The analysis presented in this report addresses water quality and water quantity. 
 
 
METHOD OF ANALYSIS 
 
Hydrologic analysis included in this report was performed using the HydroCAD 
hydrologic simulation computer model, version 10.00 by HydroCAD Software Solutions 
LLC.  The discharges were generated using the SCS Dimensionless Unit Hydrograph 
Method for a 24-hour duration storm.  Model parameters include drainage area, SCS 
runoff curve number, time of concentration and 24-hour precipitation with an MSE Type 
III distribution. 
 
The runoff curve number is determined by the soils, vegetation cover and impervious 
cover to estimate runoff in the SCS Method.  Higher curve numbers mean more potential 
runoff.  Composite curve numbers were determined from the existing and proposed land 
cover types. 
 
The time of concentration is the time required for water to flow from the most remote 
part of the drainage area to the point of design.  The water moves through the watershed 
or subbasin as sheet flow, shallow concentrated flow, open channel flow or any 
combination of these aforementioned items. 
 

Table 3  Design Storm Events 
Per City of Waukesha Municipal Code, Chapter 32 

Frequency (years) Duration (hours) Rainfall Depth (inches) 
1 24 2.4 
2 24 2.7 

10 24 3.81 
100 24 6.18 
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EXISTING SITE CONDITIONS 
 
The site is undeveloped and land cover can be described as densely vegetated cover.  The 
site drains from the north to the south and grades are generally flat with average slopes 
around 2 percent.  No wetland areas were located within the site. 
 
According to the broad NRCS Web Soil Survey, underlying soils within the site contain 
soils belonging to NRCS Hydrologic Soil Groups B and C (see Soils Exhibit). Only a 
small portion of the site is the C category (approximately 6%) and that area is entirely 
within proposed pond area. See Table 4 for a brief description of the existing underlying 
soils according to the NRCS soil survey. 
 

Table 4  NRCS Soil Survey Summary 
 

NRCS Soil Name 
% of Site 

Area % slope 
NRCS Unit 

Symbol 
Hydrologic Soil 
Group (HSG) 

Warsaw Silt Loam 84.7 0 - 2 WhA B 
Kane Silt Loam 15.3 1  3 KeA C 

 
 
The existing property is one watershed (see Existing Hydrology Exhibit).  The drainage 
pattern is from the northeast corner of the site to the southwest corner and off-site.  
 
Existing conditions a appropriate land covers.  
Runoff Curve Number was determined based on the grassland cover description in the 
Citys Chapter 32 ordinance and the above proportionate areas, resulting in an existing 
area RCN of 63.  Time of Concentration calculations have been determined individually 
for each watershed.   
 
 
Design storms for the existing hydrology model include the 1, 2, 10, and 100-year, 24-
hour storm events.  See Table 5 for an existing hydrology summary.  A full summary of 
results is located in the Existing Hydrology Calculations tab of this report. 
 

Table 5  Existing Hydrology Summary 
 

Watershed ID 
Area 

(acres) 
Composite 

RCN 
Tc 

(minutes) 
Peak Discharge (cfs) 

1-year 2-year 10-year 100-year 
E1 2.413 63 30.5 0.25 0.43 1.44 4.68 

 
PROPOSED SITE CONDITIONS 
 
Runoff generated by the developed site is divided into two watersheds (see Proposed 
Hydrology Exhibit).  The drainage from the majority of the site discharges to the 
proposed detention pond along the west edge of the property. The remainder of the site is 
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undetained areas draining to the west. The ultimate discharge for the entire property 
drains to the storm sewer immediately south of the property.  
 
 
WATER QUANTITY AND QUALITY DESIGN 
 
Water quantity requirements (peak discharge rates) are regulated by The Wisconsin 
Department of Natural Resources NR151, Wisconsin Administrative Code and the City 
of Waukesha Municipal Code Chapter 32.  The City of Waukesha requires post-
construction sites reduce peak stormwater discharges rates for the 2, 10 and 100-year, 24- 
hour design storms to that of pre-developed conditions.  The 1-year, 24-hour design 
storm is also provided. 
 
Runoff curve numbers for all watersheds have been totaled according to the site plan.  
The watersheds that are virtually all impervious, the times of concentrations were 
calculated to be less than 6 minutes; therefore, a minimum time of concentration of 6 
minutes were assigned to these drainage basins per Technical Release No. 55 
recommendation.  
 
See Table 6 for the proposed watersheds and resulting peak discharges which occur prior 
to detention. 
 

Table 6  Proposed Peak Discharge Rates (before detention) 
 

Watershed 
Description 

Area 
(acres) CN 

Tc 
(minutes) 

Peak Discharge  
1-

year 
2-

year 
10-
year 

100-
year 

P-1 
(Undetained) 

0.04 69 
6 0.03 0.04 0.08 0.21 

P-2 2.37 89 6 6.10 6.99 10.44 18.21 
P Total        

(pre-detention) 
2.41 89 6 6.13 7.03 10.52 18.42 

 
A wet detention pond was utilized to provide the required detention as well as water 
quality. The pond has a single outlet pipe which drains to an adjacent public storm sewer 
network. The pond outlet restricts the runoff discharge rate within allowable levels of the 
governing authorities.  The pond has an emergency overflow weir which will provide a 
controlled release point in the event the pr   
 
See Tables 7 & 8 for proposed peak discharge rates and routed water surface elevations 
after detention. 
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Table 7  Storm Water Facilities 
 

Detention 
Storm 
Event 

Discharge 
(cfs) 

Maximum Elevation Storage (cu. ft.) 

Storm Water Pond 
(Top EL:20.00) 

(Spillway EL: 19.20) 
(NWL EL: 16.00) 
(Bot EL: 11.00) 

1-yr 0.23 17.03 10,039 
2-yr 0.24 17.18 11,588 

10-yr 0.80 17.58 16,152 

100-yr 3.62 18.18 23,362 

 
Table 8  Discharge Rates Summary (after detention) 

 
TOTAL SITE 

Storm Event Existing Proposed 
1-yr 0.25 0.23 
2-yr 0.43 0.25 

10-yr 1.44 0.81 
100-yr 4.68 3.67 

 
Water quality requirements are regulated by The Wisconsin Department of Natural 
Resources NR151, Wisconsin Administrative Code and the City of Waukesha Municipal 
Code Chapter 32.  These codes require best management practices to be designed to 
reduce the total suspended solids load of new development sites by 80%, based on an 
average annual rainfall, as compared to no runoff management controls.   
 
An analysis using the approved WINSLAMM model to verify TSS removal rates has 
been conducted.  For detailed calculations, see WINSLAMM Calculations. 
 
Table 9 below summarizes the SLAMM output data.   
 

Table 9  Proposed SLAMM Output 
 

 Total Suspended Solids Percent Reduction 
Proposed Site w/o Controls 1,877.0 lbs.  
Proposed Site with Controls 234.1 lbs. 87.53% 

 
 
 
INFILTRATION REQUIREMENTS 
 
Stormwater infiltration requirements are regulated by The Wisconsin Department of 
Natural Resources NR151, Wisconsin Administrative Code and the City of Waukesha 
Municipal Code Chapter 32.  These codes exempt redevelopments and infill areas from 
infiltration; therefore, infiltration facilities have not been provided. Soils in the area are 
typically clays and provide another reason for being exempt. 



    

   









   

 



 

 



 

  























 

 

 

 

 

 



 

 









 

 

 

 

 





 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 





















 



 





 

 

 

 

 

 



 

 

 

 

 

 



 

 

























 

 

 

 

 

 



 

 









 

 

 

 

 





 

 

 

 



 

 



 



 

 

 

 

 

 



 



 

 



















 

 



 



 





 

 

 

 

 

 



 

 



















 

   

  
































   














 



  

  

  

  

  

  

  





















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   
    
    
    
    







   

   

   
   

   
   
   
   
   

   

   




   
   


   














































































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














































































   
    
    
    
    







   

   

   
   

   
   
   
   
   

   

   




   
   


   




























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





   
    
    






































   
    
    
    
    







   

   

   
   

   
   
   
   
   

   

   




   
   


   













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













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


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


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
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


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










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
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     




  
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 
 
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












































   
    
    














































   
    
    
    
    







   

   

   
   

   
   
   
   
   

   

   




   
   


   











































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


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






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










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



















 

   

 



















 
 








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