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TR Capital
PO Box 75

Sussex, WI 53089

Owners:
Jon Then

Heidi Then

Rosie Roberts

Eric Roberts

Planning Commission,

TR Capital, LLC is excited to present the following documents for your review

regarding the proposed development of the property located at W21N11588

Appleton Ave.

The following documents have been provided.

Existing Conditions Plan

Proposed Site Plan

Grading Plan

Erosion Control Plan

Erosion Control Details

Storm Water Management Plans and Details

Landscape Plan

Lighting Plan

Construction Notes

Building Plans for the 3 Buildings.

Thanks for your time and support.

TR Capital, LLC
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INTRODUCTION 
 
The proposed development that is covered in the Erosion Control and Stormwater 
Management Report is located along the east side of Appleton Avenue across from Amy 
Belle Road in the Village of Germantown, Washington County.  The site is part of the 
northeast ¼ of the southwest ¼, Section 19, Town 9 North, Range 20 East.  The property 
is located at W219N11588 Appleton Ave. 
  
The existing site consists primarily of a house and an old landscaping business 
connecting into an existing gravel pit on the south and east sides of the property. There is 
an old, contaminated area in the middle of the site capped with asphalt. 
 
The proposed development will include the construction of three proposed storage 
buildings, associated drive isles and  RV parking lot in the rear of the site. All 
sedimentation and erosion control measures, including the silt fence/sock and the stone 
construction entrance will be installed prior to any grading activities. Stormwater 
management will be provided by the construction of a proposed Detention Pond. 
 
The proposed development is a part of the Menomonee River Watershed.  The sub-
watershed includes the proposed development.  The Menomonee River is approximately 
2 miles east of the development. 
 
The intent of this report is to provide details on how the stormwater will be collected and 
managed so that it leaves the proposed development in accordance with the Village of 
Germantown, MMSD and Wisconsin DNR stormwater management standards. 
 

 
 



Erosion Control and Stormwater Management Report 
JT-04-21 
9/7/2021 2 

STANDARDS 
 
The stormwater management system for the proposed site will meet the post-construction 
stormwater requirements for the Village of Germantown, Milwaukee MMSD, and the 
Wisconsin Department of Natural Resources. 
 
Total Suspended Solids 
For new development, by design, reduce to the maximum extent practicable, the total 
suspended solids load by 80%, based on an average annual rainfall, as compared to no 
runoff management controls. For redevelopment, by design, the total suspended solids load 
by 40%, based on an average annual rainfall, for all paved areas as compared to no runoff 
management controls. 
 
Storm Water Quantity 
The target design criteria for the stormwater management facilities proposed in this report 
follow the Village of Germantown ordinances, MMSD Chapter 13 Surface Water and 
Stormwater Rule, and NR 151 of the Wisconsin Administrative Code. The Volumetric 
Design Procedure was used to demonstrate compliance with the water quantity requirements 
of these regulations. The procedure requires that existing runoff volume not be exceeded 
during the critical time period of the Menomonee River watershed that the site is located in.   
 
Infiltration 
BMPs shall be designed, installed and maintained to infiltrate runoff so that post-
development infiltration volume shall be at least 90 percent of the pre-settlement infiltration 
volume based on the average annual rainfall. The Village Engineer may determine 
exceptions based on site history, land use and soil conditions.  This project is exempt from 
infiltration requirements based on the existing soil types and presence of redox within the 
soil test pits; information on the existing site soils can be found in the appendices. 
 
Method of Analysis 
The storm water runoff rates and quantities have been analyzed using the methodology 
prescribed in Urban Hydrology for Small Watersheds, United States Department of 
Agriculture Soil Conservation Service Technical Release 55 (TR-55).  The SCS Type II, 24-
hour rainfall distribution curve was used for the calculations. 
 
Rainfall Analysis 
The selected design storms were based on NOAA Atlas 14.   
 
 
 
 

Recurrence 
Interval 
(Year)

Rainfall 
depth 
(in)

2 2.65
10 3.82
50 5.53
100 6.41
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PRE-DEVELOPMENT SITE CONDITIONS 
 
The existing site consists of a house with a bunch of landscape storage bins and 
connecting paved areas. All the water on the site drains to the quarry to the southeastern 
side of the site. The site is well drained and well sloped to the quarry. 
 
Table 1 below shows the soil types found on the site. The site contains predominately of 
a gravel pit and well drained soils. 
 

Table 1 Soil Types 
 

 
Symbol 

 
Soil Hydroloqic Group 

FsB 
 

Fox silt loam                   B 
 

GP Gravel Pit  
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POST-DEVELOPMENT SITE CONDITIONS 
 
Appleton Avenue Storage is a project that includes the construction of three proposed 
storage buildings, associated parking drive isles, and proposed gravel parking for RV 
storage. 
 
Detailed watershed information can also be found in the HydroCAD computer analysis 
printouts found in the Appendix C. The proposed site discharge location will match the 
current site discharge location. Discharge from the proposed detention basin will 
discharge to the south towards the quarry. The proposed drainage area is shown on the 
Post-Development Conditions Drainage Map included in Appendix G.   
 
The post-development conditions runoff volume is to be reduced so that it is less than or 
equal the pre-development conditions runoff volume.  The overall development is 
required to provide 40% TSS reduction for all paved areas as a redevelopment.  The 
water quality and quantity summaries are included on page 5 of this report.  The 
calculations are included in Appendices A, B and C. 
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STORMWATER MANAGEMENT 
 
The post-construction stormwater quantity requirement for the Appleton Avenue Storage 
project was met using the Volumetric Design Procedure. Detailed watershed information 
can also be found in the HydroCAD computer analysis printouts found in the 
Appendices. The table below contains the runoff volumes for the critical period in the 
Menomonee River, 9.5 hours.  They are in compliance with the MMSD's Volumetric 
Design Procedure. 
 
Table 2 - Water Quantity Requirements 

Rain Event Pre-Dev. Runoff Volume {acre-ft) Post-Dev. Runoff Volume {acre-ft)
2-year 0.225 0.180 

100-year 1.051 0.927 

 
The table below contains the peak flows and elevations for the project wet-detention 
basin for 2-year and 100-year events. 
 
Table 3 - Post-Development Peak Discharge Rates 

Pond Rain Event Outflow Peak (cfs) Peak Elevation (ft)
Pond 1P 2 

100
0.24 
7.89

982.20 
983.92

 
The stormwater quality requirement for this project was met using WinSLAMM to 
demonstrate that the wet-detention basin will effectively remove over 40% of Total 
Suspended Solids (TSS) based on the average annual rainfall for the redevelopment of 
this site. Water Quality calculations can be found in Appendix D.  The following table is 
a summary of the results: 
 
Table 4 - Water Quality Requirements 

Annual Pounds Yielded Pounds after Outlet Controls Removal Rate
1467 836 43.01%

 
Infiltration 
The existing site contains a contaminated soils area so infiltration will not be required for 
this site.  
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CONCLUSION 
 

The best management practices for the proposed project, will maintain runoff volumes in 
the post-developed condition compared with the pre-developed condition during the 
critical time period for the Menomonee River. The detention pond will also provide 40% 
TSS reduction as required by state and local requirements. 
 



 

 
 
 
 
 
 

APPENDIX A 
 

SOILS INFORMATION 
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The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Washington County, Wisconsin
Survey Area Data: Version 20, Jun 8, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 1, 2019—Oct 12, 
2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CeD2 Casco loam, 12 to 20 
percent slopes, 
eroded

B 0.1 1.1%

FsB Fox silt loam, 2 to 6 
percent slopes

B 1.2 23.2%

GP Gravel pit 3.9 75.7%

Totals for Area of Interest 5.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Routing Diagram for Pre Development
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Subcat Reach Pond Link
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 9208 WI Washington
Rainfall events imported from "NRCS-Rain.txt" for 9208 WI Washington
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.385 61 >75% Grass cover, Good, HSG B  (1S)
0.655 98 Existing Asphalt  (1S)
0.058 98 Existing Buildings  (1S)
0.104 98 Existing Concrete  (1S)
0.763 96 Existing Gravel  (1S)
0.465 55 Woods, Good, HSG B  (1S)

3.431 77 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
1.850 HSG B 1S
0.000 HSG C
0.000 HSG D
1.581 Other 1S

3.431 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 1.385 0.000 0.000 0.000 1.385 >75% Grass cover, Good 1S
0.000 0.000 0.000 0.000 0.655 0.655 Existing Asphalt 1S
0.000 0.000 0.000 0.000 0.058 0.058 Existing Buildings 1S
0.000 0.000 0.000 0.000 0.104 0.104 Existing Concrete 1S
0.000 0.000 0.000 0.000 0.763 0.763 Existing Gravel 1S
0.000 0.465 0.000 0.000 0.000 0.465 Woods, Good 1S

0.000 1.850 0.000 0.000 1.581 3.431 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=149,435 sf   23.83% Impervious   Runoff Depth>0.79"Subcatchment 1S: Pre-Dev
   Flow Length=217'   Tc=18.3 min   CN=77   Runoff=3.18 cfs  0.225 af

Total Runoff Area = 3.431 ac   Runoff Volume = 0.225 af   Average Runoff Depth = 0.79"
76.17% Pervious = 2.613 ac     23.83% Impervious = 0.818 ac
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Summary for Subcatchment 1S: Pre-Dev

Runoff = 3.18 cfs @ 12.30 hrs,  Volume= 0.225 af,  Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.65"

Area (sf) CN Description
* 28,532 98 Existing Asphalt
* 4,543 98 Existing Concrete
* 2,537 98 Existing Buildings
* 33,244 96 Existing Gravel

20,260 55 Woods, Good, HSG B
60,319 61 >75% Grass cover, Good, HSG B

149,435 77 Weighted Average
113,823 76.17% Pervious Area

35,612 23.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.7 150 0.0333 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.65"
0.6 67 0.1340 1.83 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
18.3 217 Total

Subcatchment 1S: Pre-Dev

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3
2-Year Rainfall=2.65"

Runoff Area=149,435 sf
Runoff Volume=0.225 af

Runoff Depth>0.79"
Flow Length=217'

Tc=18.3 min
CN=77

3.18 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=149,435 sf   23.83% Impervious   Runoff Depth>3.68"Subcatchment 1S: Pre-Dev
   Flow Length=217'   Tc=18.3 min   CN=77   Runoff=15.30 cfs  1.051 af

Total Runoff Area = 3.431 ac   Runoff Volume = 1.051 af   Average Runoff Depth = 3.68"
76.17% Pervious = 2.613 ac     23.83% Impervious = 0.818 ac
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Summary for Subcatchment 1S: Pre-Dev

Runoff = 15.30 cfs @ 12.28 hrs,  Volume= 1.051 af,  Depth> 3.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.41"

Area (sf) CN Description
* 28,532 98 Existing Asphalt
* 4,543 98 Existing Concrete
* 2,537 98 Existing Buildings
* 33,244 96 Existing Gravel

20,260 55 Woods, Good, HSG B
60,319 61 >75% Grass cover, Good, HSG B

149,435 77 Weighted Average
113,823 76.17% Pervious Area

35,612 23.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.7 150 0.0333 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.65"
0.6 67 0.1340 1.83 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
18.3 217 Total

Subcatchment 1S: Pre-Dev
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MSE 24-hr 3
100-Year Rainfall=6.41"
Runoff Area=149,435 sf

Runoff Volume=1.051 af
Runoff Depth>3.68"

Flow Length=217'
Tc=18.3 min

CN=77

15.30 cfs
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To Pond

1P

Detention Pond

1L

Total Runoff

Routing Diagram for Post Development
Prepared by {enter your company name here},  Printed 9/7/2021
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 9208 WI Washington
Rainfall events imported from "NRCS-Rain.txt" for 9208 WI Washington
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.783 61 >75% Grass cover, Good, HSG B  (1S)
2.076 98 Paved parking  (1S)
0.571 98 Proposed Buildings  (1S)

3.431 90 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.783 HSG B 1S
0.000 HSG C
0.000 HSG D
2.647 Other 1S

3.431 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.783 0.000 0.000 0.000 0.783 >75% Grass cover, Good 1S
0.000 0.000 0.000 0.000 2.076 2.076 Paved parking 1S
0.000 0.000 0.000 0.000 0.571 0.571 Proposed Buildings 1S

0.000 0.783 0.000 0.000 2.647 3.431 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 1P 976.44 976.00 22.0 0.0200 0.013 12.0 0.0 0.0
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Time span=11.75-21.25 hrs, dt=0.05 hrs, 191 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=149,435 sf   77.17% Impervious   Runoff Depth>1.48"Subcatchment 1S: To Pond
   Flow Length=442'   Tc=9.4 min   CN=90   Runoff=8.81 cfs  0.424 af

Peak Elev=982.20'  Storage=13,225 cf   Inflow=8.81 cfs  0.424 afPond 1P: Detention Pond
   Primary=0.24 cfs  0.180 af   Secondary=0.00 cfs  0.000 af   Outflow=0.24 cfs  0.180 af

   Inflow=0.24 cfs  0.180 afLink 1L: Total Runoff
   Primary=0.24 cfs  0.180 af

Total Runoff Area = 3.431 ac   Runoff Volume = 0.424 af   Average Runoff Depth = 1.48"
22.83% Pervious = 0.783 ac     77.17% Impervious = 2.647 ac
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Summary for Subcatchment 1S: To Pond

Runoff = 8.81 cfs @ 12.17 hrs,  Volume= 0.424 af,  Depth> 1.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.75-21.25 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.65"

Area (sf) CN Description
* 24,860 98 Proposed Buildings
* 90,452 98 Paved parking

34,123 61 >75% Grass cover, Good, HSG B
149,435 90 Weighted Average

34,123 22.83% Pervious Area
115,312 77.17% Impervious Area

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

4.1 42 0.1000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.65"

5.3 400 0.0070 1.25 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.4 442 Total

Subcatchment 1S: To Pond

Runoff

Hydrograph
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MSE 24-hr 3
2-Year Rainfall=2.65"

Runoff Area=149,435 sf
Runoff Volume=0.424 af

Runoff Depth>1.48"
Flow Length=442'

Tc=9.4 min
CN=90

8.81 cfs
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Summary for Pond 1P: Detention Pond

Inflow Area = 3.431 ac, 77.17% Impervious,  Inflow Depth > 1.48"    for  2-Year event
Inflow = 8.81 cfs @ 12.17 hrs,  Volume= 0.424 af
Outflow = 0.24 cfs @ 15.09 hrs,  Volume= 0.180 af,  Atten= 97%,  Lag= 175.3 min
Primary = 0.24 cfs @ 15.09 hrs,  Volume= 0.180 af
Secondary = 0.00 cfs @ 11.75 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 11.75-21.25 hrs, dt= 0.05 hrs / 3
Peak Elev= 982.20' @ 15.09 hrs   Surf.Area= 4,621 sf   Storage= 13,225 cf

Plug-Flow detention time= 273.2 min calculated for 0.177 af (42% of inflow)
Center-of-Mass det. time= 199.5 min ( 996.2 - 796.7 )

Volume Invert Avail.Storage Storage Description
#1 977.00' 34,245 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

977.00 725 0 0
978.00 1,340 1,033 1,033
979.00 2,035 1,688 2,720
980.00 2,780 2,408 5,128
981.00 3,575 3,178 8,305
982.00 4,435 4,005 12,310
983.00 5,355 4,895 17,205
984.00 7,725 6,540 23,745
985.00 13,275 10,500 34,245

Device Routing     Invert Outlet Devices
#1 Primary 976.44' 12.0"  Round Culvert   

L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 976.44' / 976.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 977.00' 2.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 982.25' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Secondary 984.00' 40.0' long  x 5.0' 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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.24 cfs @ 15.09 hrs  HW=982.20'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.24 cfs of 6.85 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.24 cfs @ 10.98 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 11.75 hrs  HW=977.12'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Detention Pond

Inflow
Outflow
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Secondary

Hydrograph
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Inflow Area=3.431 ac
Peak Elev=982.20'
Storage=13,225 cf

8.81 cfs

0.24 cfs
0.24 cfs

0.00 cfs
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Summary for Link 1L: Total Runoff

Inflow Area = 3.431 ac, 77.17% Impervious,  Inflow Depth > 0.63"    for  2-Year event
Inflow = 0.24 cfs @ 15.09 hrs,  Volume= 0.180 af
Primary = 0.24 cfs @ 15.09 hrs,  Volume= 0.180 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 11.75-21.25 hrs, dt= 0.05 hrs

Link 1L: Total Runoff

Inflow
Primary

Hydrograph

Time  (hours)
21201918171615141312

F
lo

w
  (

cf
s)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=3.431 ac
0.24 cfs

0.24 cfs



MSE 24-hr 3  100-Year Rainfall=6.41"Post Development
  Printed  9/7/2021Prepared by {enter your company name here}

Page 12HydroCAD® 10.00-24  s/n 06587  © 2018 HydroCAD Software Solutions LLC

Time span=11.75-21.25 hrs, dt=0.05 hrs, 191 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=149,435 sf   77.17% Impervious   Runoff Depth>4.31"Subcatchment 1S: To Pond
   Flow Length=442'   Tc=9.4 min   CN=90   Runoff=26.21 cfs  1.232 af

Peak Elev=983.92'  Storage=23,133 cf   Inflow=26.21 cfs  1.232 afPond 1P: Detention Pond
   Primary=7.89 cfs  0.927 af   Secondary=0.00 cfs  0.000 af   Outflow=7.89 cfs  0.927 af

   Inflow=7.89 cfs  0.927 afLink 1L: Total Runoff
   Primary=7.89 cfs  0.927 af

Total Runoff Area = 3.431 ac   Runoff Volume = 1.232 af   Average Runoff Depth = 4.31"
22.83% Pervious = 0.783 ac     77.17% Impervious = 2.647 ac
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Summary for Subcatchment 1S: To Pond

Runoff = 26.21 cfs @ 12.16 hrs,  Volume= 1.232 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.75-21.25 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.41"

Area (sf) CN Description
* 24,860 98 Proposed Buildings
* 90,452 98 Paved parking

34,123 61 >75% Grass cover, Good, HSG B
149,435 90 Weighted Average

34,123 22.83% Pervious Area
115,312 77.17% Impervious Area

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

4.1 42 0.1000 0.17 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.65"

5.3 400 0.0070 1.25 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.4 442 Total

Subcatchment 1S: To Pond
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MSE 24-hr 3
100-Year Rainfall=6.41"
Runoff Area=149,435 sf

Runoff Volume=1.232 af
Runoff Depth>4.31"

Flow Length=442'
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Summary for Pond 1P: Detention Pond

Inflow Area = 3.431 ac, 77.17% Impervious,  Inflow Depth > 4.31"    for  100-Year event
Inflow = 26.21 cfs @ 12.16 hrs,  Volume= 1.232 af
Outflow = 7.89 cfs @ 12.41 hrs,  Volume= 0.927 af,  Atten= 70%,  Lag= 14.6 min
Primary = 7.89 cfs @ 12.41 hrs,  Volume= 0.927 af
Secondary = 0.00 cfs @ 11.75 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 11.75-21.25 hrs, dt= 0.05 hrs / 3
Peak Elev= 983.92' @ 12.41 hrs   Surf.Area= 7,535 sf   Storage= 23,133 cf

Plug-Flow detention time= 90.0 min calculated for 0.914 af (74% of inflow)
Center-of-Mass det. time= 35.9 min ( 826.3 - 790.5 )

Volume Invert Avail.Storage Storage Description
#1 977.00' 34,245 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

977.00 725 0 0
978.00 1,340 1,033 1,033
979.00 2,035 1,688 2,720
980.00 2,780 2,408 5,128
981.00 3,575 3,178 8,305
982.00 4,435 4,005 12,310
983.00 5,355 4,895 17,205
984.00 7,725 6,540 23,745
985.00 13,275 10,500 34,245

Device Routing     Invert Outlet Devices
#1 Primary 976.44' 12.0"  Round Culvert   

L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 976.44' / 976.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 977.00' 2.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 982.25' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Secondary 984.00' 40.0' long  x 5.0' 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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=7.89 cfs @ 12.41 hrs  HW=983.92'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 7.89 cfs @ 10.04 fps)

2=Orifice/Grate  (Passes < 0.28 cfs potential flow)
3=Orifice/Grate  (Passes < 43.95 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 11.75 hrs  HW=977.41'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Detention Pond
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Summary for Link 1L: Total Runoff

Inflow Area = 3.431 ac, 77.17% Impervious,  Inflow Depth > 3.24"    for  100-Year event
Inflow = 7.89 cfs @ 12.41 hrs,  Volume= 0.927 af
Primary = 7.89 cfs @ 12.41 hrs,  Volume= 0.927 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 11.75-21.25 hrs, dt= 0.05 hrs

Link 1L: Total Runoff
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TSS REDUCTION CALCULATIONS 
 

TSS Calculations: 
 
The detention pond will remove a minimum of 40% of total suspended solids (TSS).  See page 3 
below for percent reduction. 

 
WinSLAMM Version 10.4.0 
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.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:   
Seed for random number generator:  -42  
Study period starting date:  01/05/69       Study period ending date:  12/31/69 
Start of Winter Season:  12/06              End of Winter Season:  03/28 
Date:  09-07-2021                           Time:  09:18:02 
Site information:   
Old Germantown Farmstead-Village of Germantown, Wisconsin 
LU# 1 - Commercial:  To Pond     Total area (ac):  3.430 
     1 - Roofs 1:  0.571 ac.    Pitched    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     13 - Paved Parking 1:  2.076 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     45 - Large Landscaped Areas 1:  0.783 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz 
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      Control Practice 1:  Biofilter CP# 1 (DS) - Pond 
         1.  Top area (square feet) =  13275  
         2.  Bottom aea (square feet) =  725  
         3.  Depth (ft):   8  
         4.  Biofilter width (ft) - for Cost Purposes Only:   10  
         5.  Infiltration rate (in/hr) =  1.63  
         6.  Random infiltration rate generation?  No 
         7.  Infiltration rate fraction (side):   1  
         8.  Infiltration rate fraction (bottom):   1  
         9.  Depth of biofilter that is rock filled (ft) 0  
         10.  Porosity of rock filled volume =  0  
         11.  Engineered soil infiltration rate:   0  
         12.  Engineered soil depth (ft) =  0  
         13.  Engineered soil porosity =  0  
         14. Percent solids reduction due to flow through engineered soil =  0  
         15. Biofilter peak to average flow ratio =  3.8  
         16. Number of biofiltration control devices =  1  
         17. Particle size distribution file:  Not needed - calculated by program 
         18. Initial water surface elevation (ft):   0  
         Soil Data                        Soil Type Fraction in Eng. Soil 
         Biofilter Outlet/Discharge Characteristics: 
             Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   40  
                     2.  Weir crest width (ft):   5  
                     3.  Height of datum to bottom of weir opening:   7  
             Outlet type:  Vertical Stand Pipe 
                     1.  Stand pipe diameter (ft):   2  
                     2.  Stand pipe height above datum (ft):   5.25  
             Outlet type:  Surface Discharge Pipe 
                     1.  Surface discharge pipe outlet diameter (ft):   0.17  
                     2.  Pipe invert elevation above datum (ft):   0  
                     3.  Number of surface pipe outlets:   1 
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APPENDIX E 
 

USLE WORKSHEET 
 
 



YEAR 1

Developer:

Project:

Date:

County: Version 1.0

Activity               
(1)

Begin 
Date      
(2)

End Date 
(3)

Period 
% R     
(4)

Annual R 
Factor (5)

Sub Soil Texture 
(6)

Soil 
Erodibility K 
Factor   (7)

Slope 
(%)     
(8)

Slope 
Length  

(ft)       
(9)

LS 
Factor 

(10)

Land Cover 
C Factor    

(11)

Soil loss A 
(tons/acre) 

(12)
SDF   
(13)

Sediment Control 
Practice          

(14)

Sediment 
Discharge 
(t/ac) (15)

 
04/01/22 09/01/22 76.0% 120 0.43 3.3% 212 0.44 1.00 17.3 1.061 3.7

09/01/22 11/01/22 17.0% 120 Silt Loam 0.43 3.3% 212 0.44 0.10 0.4 1.061 0.1

11/01/22 ----- ----- ----- ------- ----- 3.3% 212 0.44 ------ ----- 0.000 0.0

----- ----- ----- ------- ----- 3.3% 212 0.44 ----- ----- 0.000 0.0

----- ----- ----- ------- ----- 3.3% 0 ----- ----- ----- 0.000 0.0

----- ----- ----- ------- ----- 0.0% 0 ----- ----- ----- 0.000 0.0

 
TOTAL 17.6 TOTAL 3.7

Notes:
% Reduction 

Required
NONE

See Help Page for further descriptions of variables and items in drop-down boxes.
The last land disturbing activity on each sheet must be 'End'.  This is either 12 months from the start of construction or final stabilization.
For periods of construction  that exceed 12 months, please demonstrate that 5 tons/acre/year is not exceeded in any given 12 month period.

Recommended Permanent Seeding Dates:

4/15-6/1 and 8/1-8/21 Turf, introduced grasses and legumes Designed By: JIW
Thaw-6/30 Native Grasses, forbs, and legumes Date 9/7/2021

 

NOTE:  THIS TOOL ONLY ADDRESSED SOIL EROSION DUE TO 
SHEET FLOW.  MEASURES TO CONTROL CHANNEL EROSION MAY 

ALSO BE REQUIRED TO MEET SEDIMENT DISCHARGE 
REQUIREMENTS.

Soil Loss & Sediment Discharge Calculation Tool
for use on Construction Sites in the State of Wisconsin

09/07/21

WDNR Version 2.0 (06-29-2017)

TR Capital, LLC

Appleton Avenue Storage Facility

Bare Ground

Seed with Mulch or Ero

End

Silt Loam

Washington

Sediment Basin

Sediment Basin

W:\JT-04-21\SWM Submittal\Appendices\Appendix E-USLE Worksheet\USLE Calculations.xlsm



 

 
 
 
 
 
 

APPENDIX F 
 

STORMWATER MAINTENANCE 
AGREEMENT 

 
 



STORM WATER MANAGEMENT PRACTICES 
MAINTENANCE AGREEMENT 

 
 

  
THIS AGREEMENT, made and entered into this _____ day of 
___________, 20___, by and between TR Capital, LLC, hereinafter 
called the “Owner,” and the Village of Germantown, a municipal 
corporation located in Washington County, Wisconsin, hereinafter 
called the “Village.” 
 
WITNESSETH: 
 
WHEREAS, the Owner is the owner of the following described lands 
situated in the Village of Germantown, Washington County, State of 
Wisconsin: 
 
Being a part of the Northeast ¼ of the Southwest ¼ of Section 19, 
Town 9 North, Range 20 East, Village of Germantown, Washington 
County, Wisconsin. 
 
hereinafter called the “Property.” 
 
WHEREAS, the Owner is developing the Property; and 
 
WHEREAS, the Site Plan known as Appleton Avenue Storage, hereinafter called the “Plan,” which is expressly 
made a part hereof, as approved or to be approved by the Village, provides for on-site storm water management 
practices within the confines of the Property; and 
 
WHEREAS, the Village and the Owner agree that the health, safety and welfare of the residents of the Village 
of Germantown, require that on-site storm water management practices be constructed and maintained on the 
Property; and 
 
WHEREAS, the Village requires that on-site storm water management facilities as shown on the Plan be 
constructed and adequately maintained by the Owner. 
 
NOW, THEREFORE, in consideration of the foregoing recitals, the mutual covenants contained herein, and the 
following terms and conditions, the parties hereto agree as follows: 
 

1. The on-site storm water management facilities shall be constructed by the Owner in accordance 
with the plans and specifications indicated in the Plan and applicable statutes, ordinances and 
rules.  The storm water management practices shall serve the drainage area designated in the 
Plan. 

  
2. The Owner shall regularly inspect the storm water management facilities and specifically the 

function of the approved storm water management system as often as conditions require, but in 
any event at least once each year.  The Operations and Maintenance Manual attached to this 
agreement as Exhibit A and each by this reference made a part hereof, shall be followed for the 
regular inspections of the storm water management facilities.  The Owner shall keep the 
operation and maintenance reports from past inspections as well as a log of maintenance 
activities indicating the date and type of maintenance completed.  The reports and maintenance 
log shall be submitted to the Department of Public Works Director and retained by the Village 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________ 
Return to: 
Village of Germantown 
N112 W17001 Mequon Road 
Germantown, WI   53022 
_______________________________ 
Parcel No.: GTNV_193.975  

  



for a period of 10 years.  The purpose of the inspections is to assure safe and proper functioning 
of the facilities.  The inspections shall cover all facilities including, but not limited to, berms, 
outlet structures, pond areas and access roads.  Deficiencies shall be noted in the operation and 
maintenance reports. 

 
3. The Owner shall adequately maintain the storm water management facilities including, but not 

limited to, all pipes and channels built to convey storm water to the facility, as well as all 
structures, improvements and vegetation provided to control the quantity and quality of the storm 
water.  Adequate maintenance, in accordance with Exhibit A, is herein defined as keeping the 
storm water management facilities in good working condition so that these facilities are 
performing their design functions and are maintained in accordance with the Plan. 

 
4. The Owner hereby grants permission to the Village, its authorized agents and employees, to enter 

upon the Property and to inspect the storm water management facilities whenever the Village 
deems necessary.  The purpose of the Village’s inspection is to investigate reported deficiencies 
and/or to respond to citizen complaints.  The Village shall provide the Owner with copies of the 
inspection findings and a directive to commence with repairs if necessary.  Corrective actions 
shall be taken within a reasonable timeframe as established by the Department of Public Works 
Director. 

 
5. If the Owner fails to maintain the storm water management facilities in good working condition, 

consistent with the terms of the Plan and does not perform the required corrective actions and 
inspections in the specified time, the Village may perform the corrective actions identified in the 
inspection report and charge the Owner for the cost of such work.  If the Owner fails pay to such 
costs to the Village within 30 days as required by Section 7, below, the cost of such work may be 
specially assessed against the Property pursuant to Wisconsin Statutes Section 66.0703.  The 
Owner hereby acknowledges that the Property benefits from the corrective actions taken by the 
Village and hereby waives any right to notice or hearing of said special assessment pursuant to 
Section 66.0703(7)(b), Stats.    

 
6. The Owner shall perform the work necessary to keep the storm water management facilities in 

good working order as appropriate.  In the event a maintenance schedule for the storm water 
management facilities (including sediment removal) is outlined on the approved plans, the 
schedule shall be followed.  The minimal amount of maintenance on the storm water 
management facilities shall be in accordance with Exhibit A. 

 
7. In the event the Village, pursuant to this Agreement, performs work of any nature or expends any 

funds in performance of said work for labor, use of equipment, supplies, materials, and the like, 
the Owner shall reimburse the Village within 30 days of receipt of an invoice for all actual costs 
incurred by the Village hereunder. 

 
8. This Agreement imposes no liability of any kind whatsoever on the Village, its officers, agents 

and employees, and the Owner agrees to indemnify and hold the Village harmless as and against 
any and all claims, actions, causes of action, demands, including attorney fees and court costs 
which the Village may incur as a result of the failure of the storm water management system 
and/or actions taken or not taken by the Village to enforce the terms of this Agreement including, 
but not limited to, the performance of maintenance activities. 

 
9. This Agreement shall be recorded at the Washington County Register of Deeds Office and shall 

constitute a covenant running with the land and shall be binding on the Owner, its administrators, 
executors, assigns, heirs and any other successors in interests or future owners of the Property, 
including any homeowners or condominium association.   



 
10. Notwithstanding anything in this Agreement to the contrary, in the event the Owner, or the 

Owner’s successors and assigns, sell or otherwise transfer ownership in the Property, the Owner 
or the successor or assigns making said transfer, is hereby released from any and all liabilities 
and obligations under the terms of this Agreement.  The liabilities and obligations under this 
Agreement shall transfer with the ownership of the Property to the new owner of the Property. 

 
 
VILLAGE OF GERMANTOWN 
 
 
By: ___________________________________ Dated: _____________________ 
 Steven Kreklow, Village Administrator 
 
 
 
By: ___________________________________ Dated: _____________________ 
 Deanna Braunschweig, Village Clerk 
 

 
 
 
 
 
 

 
A C K N O W L E D G M E N T 

 

STATE OF WISCONSIN  ) 
                                            )ss. 
WASHINGTON COUNTY) 
 

Personally came before me the ____ day of ___________________, 2____ the above named Steven Kreklow, to me known to 
be the Village Administrator of the Village of Germantown and to me known to be the person who executed the foregoing 
document and acknowledged the same. 

 

____________________________________________ 
Notary Public, State of Wisconsin 
Washington County. 
My Commission is permanent.  (If NOT, expiration date is: ____________________) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

A C K N O W L E D G M E N T 
 

STATE OF WISCONSIN  ) 
                                            )ss. 
WASHINGTON COUNTY) 
 

Personally came before me the ____ day of ___________________, 2______ the above named Deanna Braunschweig, to me 
known to be the Clerk of the Village of Germantown and to me known to be the person who executed the foregoing document 
and acknowledged the same. 

 

____________________________________________ 
Notary Public, State of Wisconsin 
Washington County. 
My Commission is permanent.  (If NOT, expiration date is: ____________________) 
 
TR Capital, LLC 
 
By: ___________________________________ Dated: _____________________ 

Name, Title 
 
 
 
This Document Drafted By  Jonathan Worden 

Quam Engineering, LLC                      September 7, 2021 
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Exhibit A 

Operation and Maintenance Manual 
 

This exhibit explains the basic function of each of the storm water facilities and prescribes the minimum 
maintenance requirements to remain compliant with conditions of development approval, storm water 
management plan approval, and Village ordinances and policies.  The maintenance activities listed below are 
aimed to ensure these practices continue serving their intended functions in perpetuity.  
 
 
Minimum Maintenance Requirements: 
To ensure the proper function of the storm water management facilities, the following activities must be 
completed: 
 
Detention Basin 
 

1. Outlet structures and outlet pipes shall be kept clear of debris.  Non-structurally sound devices shall be 
replaced. Litter and debris shall be removed. All grassed areas, embankments and flow control devices 
showing signs of erosion shall be repaired to the original plan requirements.     

2. The Owner shall visually inspect the basin outlet structures and basin perimeters annually.  The basin 
perimeter areas shall be mowed a minimum of twice per year.   

3. Mowing shall maintain a minimum grass height of 6 to 8 inches.  All undesirable vegetation and volunteer 
tree growth shall be removed, including close proximity to the outlet structures.   

4. No plantings or structures of any kind are permitted within the detention basin areas, without prior written 
approval of the Village.   

5. Siltation in the basins shall be dredged and disposed offsite in accordance with NR 528.  
6. The Owner shall maintain records of all inspections. 

 
 
Grassed Swales: 
 

 Swales should be inspected periodically during the first year of use and after all major storm events in 
perpetuity for possible erosion to the channel. 

 Trash and other debris should be removed seasonally. 
 Ditch Checks should be inspected for evidence of bypassing. 
 Channelization, barren areas, and low spots within the channel should be repaired and reseeded. 
 Accumulated biomass should be removed periodically. 
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