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INTRODUCTION 

The proposed Frame Park Commons development s i te  is located in the City of Waukesha,  
Waukesha County, WI. A locat ion map that i l lustrates the tract of land is included in Appendix 
1 .  

This stormwater management plan has been designed to accommodate the two  mult i family  si tes 
with the two proposed bui ldings and the support ing infrastructures including parking lots  & drive 
lanes. The si tes have been div ided into two lots, the West and the East lot.  Each site wi l l  include 
combining exist ing lots to create the overal l  lot  boundary via the proposed cert i f ied sur vey map. 
The West lot consists of a 18,000 S.F. bui lding with 52 units, and the East lot a 15,000 S.F. 
bui lding with 20 units.  

DESIGN CRITERIA 

Waukesha Municipal Code:  . . . . . . . . . . . .  Chapter 32: Stormwater Management  and Erosion Control  

Wisconsin Department of Natural Resources:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NR 216 & NR 151.12 

Water Qual i ty :  Removal of 40% of the annual total  suspended sol ids (TSS) load  for onsite areas.  

Water Quanti ty :  The Waukesha Municipal  Code dictates that the 1-yr,  2-yr,  10-yr & 100-yr,  24-
hr post-development runoff rates shal l  not exceed the 1-yr, 2-yr,  10-yr & 100-yr, 24-hr pre-
development runoff  rate .  

Inf i l t rat ion:  The project s i te has been deemed to be exempt f rom requirements  as i t  is a 
redevelopment .  

ANALYSIS METHODS 

HydroCAD®  (Version 10.00) software has been used to analyze stormwater characterist ics for this 
stormwater management plan. HydroCAD uses the accepted TR-55 methodology for determining 
peak discharge runoff  rates. Exist ing ground cover Curve Numbers were selected from the 
Waukesha Municipal Code, Sect ion 32.11. The Code of Ordinances Performance Standards 
specif ies a maximum grassland curve number of  78.  

Stormwater model ing was conducted using 1-yr,  2-yr,  10-yr,  and 100-year storm events with 
respect ive rainfal l  amounts of 2. 40, 2.70, 3.81, and 6.18 inches in accordance with Chapter 32,  
Table 3 of the Waukesha Municipal Code .  

TSS reduct ion characterist ics for the proposed water qual i ty faci l i t ies were determined us ing 
WinSLAMM® (Version 10.4) Source Loading and Management Model.  

PRE-DEVELOPMENT CONDITIONS 

The exist ing site comprises of  a single proposed West lot & an East lot.  Each si te wi l l  include 
combining exist ing lots to create the overal l  lot  boundary via the proposed cert i f ied survey map.  
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The West Lot  contains mult iple exist ing bui ldings, parking lot areas and grassland.  The site 
general ly s lopes from to east to west.  The western edge of the s i te drains onto an extended 2:1 
s lope down to a depression and eventual ly overtopping into East Moreland Boulevard and gett ing 
into the publ ic storm sewer . A contr ibut ing watershed map and support ing hydrologic model ing 
output for the exist ing condit ions is located in Appendix 2 .   

The East lot contains mult iple parking lot areas and grassland. The si te is divided into a Northern 
& Southern drainage area. The northern area sheet f lows to White Rock Avenue and gets into the 
publ ic storm sewer. The southern area has a storm sewer system that is connected direct ly to 
the publ ic storm sewer into Niagara Street.  A contr ibut ing watershed map and support ing 
hydrologic model ing output for the exist ing condit ions is located in Appendix 2 .  

POST-DEVELOPMENT CONDITIONS 

The onsite areas are based on the total  disturbed areas from the proposed design at both si tes.  
A contr ibut ing watershed map and support ing hydrologic model ing output for the proposed 
condit ions is located in Appendix 3 .  

Peak Runoff Rate Attenuation, Water Quality & Infi ltration  - West Lot 

Design post -development release rates for the proposed project have been calculated based on 
the output of the exist ing condit ions Hydrologic Model ing.  Stormwater runoff  peak rates wi l l  be 
control led through the usage of a ADS Stormtech MC-4500 chamber system. The underground 
chamber system has been si tuated to col lect the onsite storm sewer outfal ls  and overland rel ief 
rout ing. Post development peak runoff  rate attenuation wi l l  be achieved through the out let control  
device and avai lable storm water detention volume provided by the underground chamber system . 

Design post -development release rates for the proposed development have been computed for 
the proposed watershed. Presentat ion of pert inent values from the model ing is contained within 
the fol lowing tables:  

PRE-DEVELOPMENT (EXISTING WEST LOT) SUMMARY 

Node Area (ac) CN Tc (min) 1-year Peak 2-year Peak 10-year Peak 100-year Peak 
E1 0.419 91 6 1.12 cfs 1.31 cfs 2.02 cfs 3.52 cfs 
E2 0.812 91 6 2.17 cfs 2.54 cfs 3.91 cfs 6.81 cfs 
TOTAL* 1.23 N/A N/A 1.89 cfs* 2.71 cfs* 5.03 cfs* 9.01 cfs* 

*TOTAL INCLUDES REDUCTION FROM PEAKS DUE TO DEPRESSION BUILD UP 

POST-DEVELOPMENT (PROPOSED WEST LOT) SUMMARY 

Node Area (ac) CN Tc (min) 1-year Peak 2-year Peak 10-year Peak 100-year Peak 
A1 (COMPOSITE) 1.07 95 6 3.34 cfs 3.82 cfs 5.59 cfs 9.33 cfs 
A2 (UNDETAINED) 0.16 84 6 0.31 cfs 0.37 cfs 0.64 cfs 1.23 cfs 
PR (DISCHARGE) 1.23 N/A N/A 1.88 cfs 2.48 cfs 4.44 cfs 8.91 cfs 
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COMPARISON OF PROPOSED TO ALLOWABLE PEAK FLOWS 

Discharge Point Peak Flow  
1-year (cfs) 

Peak Flow  
2-year (cfs) 

Peak Flow  
10-year (cfs)

Peak Flow
100-year (cfs) 

CHAMBER 
PROPOSED* 1.88 2.48 4.44 8.91 
ALLOWABLE 1.89 2.71 5.03 9.01 

MEETS CODE (?) YES YES YES YES 
*THE PROPOSED MODELS FOR THE STORM EVENTS CAN BE FOUND IN APPENDIX 3. POST-DEVELOPMENT RELEASE RATES ARE TAKEN 
FROM PROPOSED WEST BUILDING IN THE HYDROCAD SUMMARY RESULTS 

Runoff Water Qual i ty  

Post-development water qual i ty wi l l  be obtained within the underground chamber system isolator 
row and an Up-Flo f i l ter .  Most of the impervious surfaces wi l l  be captured and conveyed into the 
chamber system per the current civ i l  design. The pr imary conveyance wil l  be accompl ished 
through the onsite storm sewer .  Undetained areas have also been included in the total  
calculat ions as they wi l l  not be treated.  

WinSLAMM model ing indicates that the chamber system and the Up-Flo f i l ter  wi l l  remove 47.4% 
TSS prior to runoff  leaving the si te , as compared to the required removal of 40.0%. Refer to 
Appendix 4  for WinSLAMM model ing input/output summaries. 

Stormwater Inf i l t rat ion 

Stormwater Inf i l t rat ion has not been incorporated into this storm water management plan due to 
the site being classif ied as redevelopment, and redevelopment s i tes are exempt f rom NR 151 
inf i l t rat ion requirements.   

Peak Runoff Rate Attenuation, Water Quality & Infi ltration  - East Lot 

Design post -development release rates for the proposed project have been calculated based on 
the output of the exist ing condit ions Hydrologic Model ing.  Stormwater runoff  peak rates wi l l  be 
control led through the usage of a dry detent ion pond. The pond has been si tuated to col lect the 
onsite storm sewer outfal ls  and overland rel ief rout ing. Post development peak runoff  rate 
attenuation wi l l  be achieved through the out let control device and avai lable storm water detent ion 
volume provided by the pond. 

Design post -development release rates for the proposed development have been computed for 
the proposed watershed. Presentat ion of pert inent values from the model ing is contained within 
the fol lowing tables:   
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PRE-DEVELOPMENT (EXISTING EAST LOT) SUMMARY 

Node Area (ac) CN Tc (min) 1-year Peak 2-year Peak 10-year Peak 100-year Peak 
E3 0.407 84 6 0.64 cfs 0.79 cfs 1.36 cfs 2.63 cfs 
E4 0.703 91 6 1.60 cfs 1.88 cfs 2.92 cfs 5.10 cfs 
TOTAL 1.11 N/A N/A 2.24 cfs 2.66 cfs 4.27 cfs 7.73 cfs 

POST-DEVELOPMENT (PROPOSED EAST LOT) SUMMARY 

Node Area (ac) CN Tc (min) 1-year Peak 2-year Peak 10-year Peak 100-year Peak 
A3 (COMPOSITE) 1.11 90 6 2.86 cfs 3.37 cfs 5.26 cfs 9.29 cfs 
PR (DISCHARGE) 1.11 N/A N/A 1.60 cfs 1.76 cfs 2.25 cfs 4.79 cfs 

COMPARISON OF PROPOSED TO ALLOWABLE PEAK FLOWS 

Discharge Point Peak Flow  
1-year (cfs) 

Peak Flow  
2-year (cfs) 

Peak Flow  
10-year (cfs) 

Peak Flow 
100-year (cfs) 

POND 
PROPOSED* 1.60 1.76 2.25 4.79 
ALLOWABLE 1.60 1.88 2.92 5.10 

MEETS CODE (?) YES YES YES YES 
*THE PROPOSED MODELS FOR THE STORM EVENTS CAN BE FOUND IN APPENDIX 3. POST-DEVELOPMENT RELEASE RATES ARE TAKEN 
FROM PROPOSED EAST BUILDING IN THE HYDROCAD SUMMARY RESULTS. 

Runoff Water Qual i ty  

Post-development water qual i ty wi l l  be obtained by an Up-Flo f i l ter.  The impervious surfaces wi l l  
be captured and conveyed into the pond and through the Up-Flo f i l ter per the current civ i l  design. 
The primary conveyance wi l l  be accomplished through the onsite storm sewer.   

WinSLAMM model ing indicates that the Up -Flo f i l ter wi l l  remove 40.6% TSS prior to runoff  leaving 
the site, as compared to the required removal of 40. 0%. Refer to Appendix 4  for WinSLAMM 
model ing input/output summaries.  

Stormwater Inf i l t rat ion  

Stormwater Inf i l t rat ion has not been incorporated into this storm water management plan due to 
the site being classif ied as redevelopment, and redevelopment s i tes  are exempt f rom NR 151 
inf i l t rat ion requirements.  
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CONCLUSION 

The stormwater management features for the Frame Park Commons development have been 
designed to comply with  Waukesha Municipal  Code and WDNR technical standards NR151 and 
NR216. Proposed runoff  rates wi l l  be reduced as required to ensure downstream conveyance 
capacity. Storm water runoff  from the  development  si te wi l l  be treated to remove required total  
suspended sol ids annual ly through a chamber isolator row and 2 Up-Flo f i l ters.   I t  is bel ieved the 
sites meet cr i ter ia set forth in WDNR NR 151 to be exempt f rom inf i l t rat ion requirements; 
therefore, inf i l t rat ion measures have not been included in th is storm water management plan.  

(Appendices Fol low)  
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