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INTRODUCTION 
 

The proposed Tanglewood Town Homes development is located on the southwest corner of 
Tanglewood Dr. and Stillwater Cir. in the City of Waukesha, Wisconsin. The site is 12.267 
acres. Only 6.60 acres of the site are being disturbed. There are wetlands on site. On-site 
stormwater management facilities will be needed to meet local water quality and quantity 
standards. 

 
DESIGN CRITERIA 

 

City of Waukesha: 
Chapter 32: Stormwater Management and Erosion Control 

 
Water Quantity: ”the calculated post-development peak storm water discharge rate 
shall not exceed the calculated pre-development discharge rates for the 2-year, 10- 
year, and 100-year 24-hour design storms.” 

 
Water Quality: “BMPs shall be designed, installed and maintained to control total 
suspended solids carried in runoff from the post-construction site as follows: 

 
1. For new development, by design, reduce to the maximum extent 
practicable, the total suspended solids load by 80%, based on the average 
annual rainfall, as compared to no runoff management controls.” 

 

Wisconsin Department of Natural Resources 
WDNR – Technical Standards (NR 151 & NR 216) 

 
Water Quantity: “By design, BMPs shall be employed to maintain or reduce the 1- 
year, 24-hour and the 2-year, 24-hour post-construction peak runoff discharge rates 
to the 1-year, 24-hour and the 2-year 24-hour pre-development peak runoff 
discharge rates, respectively, or to the maximum extent practicable.” 

 
Water Quality: “Best management practices shall be designed, installed, and 
maintained to control total suspended solids carried in runoff from the post- 
construction site as follows: For new development, by design, to reduce the 
maximum extent practicable, the total suspended solids load by 80%, based on an 
average annual rainfall, as compared to no runoff management controls.” 

 
ANALYSIS METHODS 

 

Hydrology calculations have been performed using HydroCAD, Version 10.20-2 which uses 
the accepted TR-20 methodology for computing hydrographs and determining peak 
discharge rates. Curve Numbers for the proposed ground cover were selected using the 
standard values specified in TR-55 for a “C” soil type. Peak flow rates have been calculated 
for the 1, 2, 10, and 100 year storm events with a MSE3 rainfall distribution, as defined in 
Chapter 32 of the City of Waukesha Municipal Code. 
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Table 1: Design Rainfall Values 
 

Storm Recurrence 
Interval 

24-Hour Rainfall 
Volume (Inches) 

1-year 2.40 

2-year 2.70 

10-year 3.81 

100-year 6.18 

 

HydroCAD output data for post-development conditions is located in Appendix 3. 
 

WinSLAMM (Version 10.4.1) Source Loading and Management Model (SLAMM) as 
developed by Robert Pitt and John Voorhees was used to determine the removal rate of 
total suspended solids on the site. The output can be viewed in Appendix 4. 

 
PRE-DEVELOPMENT CONDITIONS 

 

Currently, the 12.267 acre site consists of wetland and wild prairie. The site predominately 
drains from east to southwest. The soil classification for the site is type “C”. The soil 
mostly consists of silt loams. 

 
Hydrologic Analysis of Existing Conditions 

 

 

Drainage 
Area 

 

Area 
(Acres) 

 

Runoff Curve 
Number 

 

Time of 
Conc. 
(Min.) 

Peak Flows (cfs) 

 

1-
year 

 

2-year 
 

10-year 
 

100-year 

Existing 6.60 71 27.8 2.19 3.14 7.44 18.72 

 

POST-DEVELOPMENT CONDITIONS 
 

The proposed development consists of a town homes, roadway, and accompanying 
driveways and parking. The total disturbed area is 6.60 acres in size. A combination of 
storm sewer & swales will direct runoff to the storm water pond to provide peak flow and 
water quality control for the site. The pond will outfall into the existing wetland located in the 
middle of the site. 

 

Hydrologic Analysis of Proposed Conditions 
 

 
 

Drainage 
Area 

 
 

Area 
(Acres) 

 

Runoff 
Curve 
Number 

 

Time of 
Conc. 
(Min.) 

Peak Flow Rate (cfs) 

 

1-year 
 

2-year 
 

10-year 
 

100-year 

Proposed 6.60 83 6.0 11.63 14.34 24.94 48.60 

TOTAL AFTER CONTROLS 0.10 0.11 0.14 5.40 
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Pond Data 
 

Pond Data 

 
 

Pond 

Peak 
Outflow 
2-Year 
(cfs) 

Peak 
Outflow 

100-Year 
(cfs) 

Normal 
Water 

Elevation 
(ft.) 

 

Peak W.S. 
Elev. 2- 

Year 

 

Peak W.S. 
Elev. 100- 

Year 

 
 

Top of 
Berm Elev. 

Pond 0.11 5.40 7.00 8.16 9.54 10.00 

 

STORM WATER QUALITY CONTROL 
 

The proposed site will utilize a storm water pond to achieve post-construction 
storm water quality control in accordance with the State of Wisconsin requirements 
for suspended solids removal. The requirement for this site is 80% removal of the 
Total Suspended Solids (TSS). SLAMM was used to calculate the water quality 
impacts as a result of this project. 

 
Water Quality Summary 

 

 
Source 

 
Area (ac) 

Pounds of TSS 
Generated 

Pounds of TSS 
Remaining 

Percent 
Removal 

Proposed 6.60 1386 41.17 97.04% 

 

MAINTENANCE PROGRAM 
 

The side slopes of the wet pond will be seeded and erosion matted. Upon establishment of 
permanent vegetation, the facility shall be mowed on a regular basis and kept free of debris. 
The entire facility including the outlet control structure shall be inspected a minimum of four 
times annually and after significant storm events. An agreement with the City of Waukesha 
will be executed to ensure this occurs. 

 

EROSION CONTROL 
 

An erosion control plan has been prepared in accordance with City of Waukesha and 
WDNR requirements. The storm water basin will be modified for use as a temporary 
sediment basin during construction. Other construction erosion control practices such as a 
tracking pad, silt fence, ditch checks and inlet protection have been incorporated into the 
plans. Permanent site stabilization includes the use of erosion mat on steep slopes and rip 
rap at all pipe outlets. Stabilization for the open channels was determined using the WisDOT 
Channel Erosion Control Matrix (FDM 10-5, Attachment 35.1) 

 
CONCLUSION 

 

The site has been evaluated for the effects of the proposed development. In 
conclusion, the design requirements for both water quality and peak flow control for 
this site have been met. Infiltration requirements have been met for a site in which 
the native soil conditions do not allow for engineered infiltration practices to be 
utilized. 





PROPOSED SITE
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AzA Aztalan loam, 0 to 2 percent 
slopes

4.0 28.4%

HeA Hebron loam, 0 to 2 percent 
slopes

2.5 18.1%

Mzb Montgomery silty clay loam 2.5 17.6%

Na Navan silt loam 4.0 28.3%

Pa Palms muck, 0 to 2 percent 
slopes

1.1 7.5%

Totals for Area of Interest 14.0 100.0%

Soil Map—Milwaukee and Waukesha Counties, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/19/2022
Page 3 of 3
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Routing Diagram for Tanglewood Town Homes
Prepared by ADS Inc,  Printed 8/25/2023
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Subcat Reach Pond Link



EXISTING HYDROLOGY

Tanglewood Town Homes
  Printed  8/25/2023Prepared by ADS Inc

Page 2HydroCAD® 10.20-2g  s/n 02420  © 2022 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

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

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

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

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



EXISTING HYDROLOGY
MSE 24-hr 3  1-Year Rainfall=2.40"Tanglewood Town Homes

  Printed  8/25/2023Prepared by ADS Inc
Page 3HydroCAD® 10.20-2g  s/n 02420  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment E: Existing

Runoff = 2.19 cfs @ 12.47 hrs,  Volume= 0.243 af,  Depth= 0.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-Year Rainfall=2.40"

Area (ac) CN Description

6.600 71 Meadow, non-grazed, HSG C

6.600 100.00% Pervious Area

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

23.0 200 0.0300 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

4.8 450 0.0110 1.57 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

27.8 650 Total

Subcatchment E: Existing

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

1-Year Rainfall=2.40"

Runoff Area=6.600 ac

Runoff Volume=0.243 af

Runoff Depth=0.44"

Flow Length=650'

Tc=27.8 min

CN=71

2.19 cfs



EXISTING HYDROLOGY
MSE 24-hr 3  2-Year Rainfall=2.70"Tanglewood Town Homes

  Printed  8/25/2023Prepared by ADS Inc
Page 4HydroCAD® 10.20-2g  s/n 02420  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment E: Existing

Runoff = 3.14 cfs @ 12.45 hrs,  Volume= 0.327 af,  Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.70"

Area (ac) CN Description

6.600 71 Meadow, non-grazed, HSG C

6.600 100.00% Pervious Area

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

23.0 200 0.0300 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

4.8 450 0.0110 1.57 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

27.8 650 Total

Subcatchment E: Existing

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

3

2

1

0

MSE 24-hr 3

2-Year Rainfall=2.70"

Runoff Area=6.600 ac

Runoff Volume=0.327 af

Runoff Depth=0.59"

Flow Length=650'

Tc=27.8 min

CN=71

3.14 cfs



EXISTING HYDROLOGY
MSE 24-hr 3  10-Year Rainfall=3.81"Tanglewood Town Homes

  Printed  8/25/2023Prepared by ADS Inc
Page 5HydroCAD® 10.20-2g  s/n 02420  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment E: Existing

Runoff = 7.44 cfs @ 12.42 hrs,  Volume= 0.696 af,  Depth= 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-Year Rainfall=3.81"

Area (ac) CN Description

6.600 71 Meadow, non-grazed, HSG C

6.600 100.00% Pervious Area

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

23.0 200 0.0300 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

4.8 450 0.0110 1.57 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

27.8 650 Total

Subcatchment E: Existing

Runoff

Hydrograph

Time  (hours)
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Flow Length=650'

Tc=27.8 min

CN=71

7.44 cfs
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Summary for Subcatchment E: Existing

Runoff = 18.72 cfs @ 12.40 hrs,  Volume= 1.674 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-40.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.18"

Area (ac) CN Description

6.600 71 Meadow, non-grazed, HSG C

6.600 100.00% Pervious Area

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

23.0 200 0.0300 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.70"

4.8 450 0.0110 1.57 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

27.8 650 Total

Subcatchment E: Existing

Runoff

Hydrograph

Time  (hours)
403938373635343332313029282726252423222120191817161514131211109876543210
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MSE 24-hr 3

100-Year Rainfall=6.18"

Runoff Area=6.600 ac

Runoff Volume=1.674 af

Runoff Depth=3.04"

Flow Length=650'

Tc=27.8 min

CN=71

18.72 cfs
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