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CENTRAL URBAN SERVICE AREA AMENDMENT APPLICATION 
 

TOWN OF MIDDLETON 
Overview  
 
The Town of Middleton (Town) is submitting this request for an Urban Service Area Amendment 
(USAA) to extend sanitary sewer service to parcel 038/0708-301-8050-0, which is one (1) 2.0-acre 
parcel within the Town of Middleton. The lands are currently within the Town of Middleton and 
are intended to remain in the Town while being served by the City of Madison sanitary sewer. 
The request is for sanitary sewer only, not municipal water service. Map A shows the existing 
Central Urban Service Area, while Map B shows the proposed Central Urban Service Area 
(CUSA) amendment area, including existing public rights-of-way.  
 
For purposes of this application, the proposed expansion area is referred to as the “Subject 
Property.” The real estate within the proposed USAA area is owned by Zen Bala. The Town has 
been in conversations with the landowner and their advisor for several months regarding future 
proposals for commercial land uses for the subject property. At the present time, the 
landowner’s portrayal of the possible sewer connection for the subject property represents the 
development concept plan, but it does not portray planned buildings or structures (see Map E).  
 
Town and City Resolutions 
 
The land is subject to an amended Sewer Agreement between the Town of Middleton and City 
of Madison entitled “Amendment No. 1 to the Agreement for Provision of Sanitary Sewer Service 
Between the City of Madison and Town of Middleton.”  The amended agreement was 
approved by the Town of Middleton Town Board on February 22, 2024. The City of Madison 
Common Council will have the agreement on its April 16, 2024 agenda. The amended 
agreement caps the discharge at 750 gallons per acre per day. For the two (2) acre parcel, a 
maximum of 1,500 gallons could be discharged per day. 
 
The “Subject Property” is currently addressed at 7685 W. Mineral Point Road, and is located south 
of W. Mineral Point Road, east of Welcome Drive, and north of Manistee Way. Across W. Mineral 
Point Rd. to the north is a farm and residential subdivision; to the east lies the Pioneer Pointe 
clubhouse, then the West Middleton Elementary School; to the south is the Pioneer Pointe 
residential subdivision and the Welcome Home subdivision, and to the west is farmland and the 
Cherry Wood Park and Cherry Wood View residential developments.  
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Process:  
 
The following application follows the process established in CARPC’s “Process for Plan 
Amendments in Dane County WDNR Water Quality Plan & Regional Land Use Plan” flowchart. 
 

1. USA Amendment submittal 
2. USA Amendment review 
3. DNR administrative decision 

 
Vierbicher Associates Inc. (“Vierbicher”) on behalf of the Town of Middleton has assembled 
materials addressing the following: 
 

1. Need 
2. Intergovernmental Cooperation 

 
Revision Submitted: 04-08-2024 

Prepared by: Vierbicher 
With support from the City of Madison and Town of Middleton Staff 
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Plan Consistency and Need  
 
1.1 Consistency with Town’s Comprehensive Plan 
 

The proposed Urban Service Area Amendment (USAA) is consistent with the general 
goals and policies in the Town’s 2040 Comprehensive Plan. The area is planned for 
“Commercial” land use (see Maps C & D). The proposed USAA advances specific goals, 
objectives, and policies in the Town Comprehensive Plan: 
 
Land Use 
• Goal: Promote a pattern of development that minimizes potential conflicts 

between incompatible land uses. 
• Commercial Development Objective: Encourage the development of new retail 

commercial uses in identified commercial corridors. 
o Direct businesses to locate along USH 14, Mineral Point Road and within 

appropriate Town islands. 
• Environmental Protection Objective: New development should not negatively 

impact the natural environment or existing property. 
 

Economic Development 
• Goal: Consider economic development in all future planning decisions, as 

appropriate. 
 

The Town amended the Future Land Use Map on May 18, 2020. The subject property in 
the Future Land Use Map portrays future commercial land use, which is in line with the 
landowner’s intentions. 
 
The Town’s Official Map was last updated on February 3, 2023, and includes existing and 
planned street rights-of-way. It is the Town’s practice to update the Official Map every 
two years, to reflect platted developments that have been approved. No public streets 
are planned to cross the subject property.  
 
The Town of Middleton Town Board has passed a resolution in support of this USAA 
application, and the City will be affirming the provision of sanitary sewer through 
adoption of a resolution approving a Sewer Service Agreement with the Town. The 
Town’s resolution is included in the application. Copies of the City’s resolution will be 
provided upon final approval which is anticipated by the end of March 2024. 

 
1.2 Community and Neighborhood Plans 
 

The Town has determined that the addition of the subject property to the CUSA is 
consistent with the Town’s Comprehensive Plan adopted in 2019 (amended most 
recently on May 18, 2020), and with the Town’s Tumbledown Neighborhood Plan 
approved September 2005.  
 

https://town.middleton.wi.us/vertical/Sites/%7B97A50AAB-3824-4833-ACEA-EF2B9A14C856%7D/uploads/2040_Comprehensive_Plan_full_with_maps_05-18-2020.pdfhttps:/town.middleton.wi.us/vertical/Sites/%7B97A50AAB-3824-4833-ACEA-EF2B9A14C856%7D/uploads/2040_Comprehensive_Plan_full_with_maps_05-18-2020.pdf
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Both units of government have determined that the proposed USAA is consistent with the 
2003 City of Madison and Town of Middleton Cooperative Plan. 
 
Town of Middleton Tumbledown Neighborhood Plan (2005) 
The proposed USAA is consistent with the Tumbledown Neighborhood Plan. At the time 
the plan was written, the following was written regarding the developable parcels along 
Mineral Point Road: 

 
“The location and surrounding land uses are still very rural for a large amount of 
commercial property to be conforming or supportable, but much of the property 
is also a poor location for single family dwellings […] If future commercial is 
desired in the neighborhood, this is naturally the most appropriate area for it.” 

 
The passage of time and the creation of the Pioneer Pointe subdivision south of the 
subject property and the approval of the Town’s updated Comprehensive Plan dated 
May 18, 2020, all suggest a residential use on the subject property is unlikely. 

 
City of Madison and Town of Middleton Cooperative Plan (2003) 
 
The 2003 City of Madison and Town of Middleton Cooperative Plan is intended to assure 
orderly development of the City and Town through 2042. The Cooperative Plan set 
Pioneer Road as the future City-Town boundary. It also established a Boundary 
Adjustment Area east of Pioneer Road to allow the area to be attached to and 
developed to City standards, served by a full range of City services. Lands within the 
Boundary Adjustment Area that have not been already attached to the City of Madison, 
will be attached to the City in 2042. 
 
The Cooperative Plan also sets Transition Area Development Standards for the area 
within ¼ mile of Pioneer Road. These standards limit residential densities to four units per 
net acre, prohibit new driveway access, and require an 80-foot landscape building 
setback along Pioneer Road. Additionally, the Cooperative Plan provides that the Town 
and City shall work to establish environmental corridors in the Transition Area that are to 
be used for stormwater management, park, and recreational purposes. 
 
The subject property is not within the Transition Area, as it is just beyond the ¼ mile 
boundary to the west of Pioneer Road. 

 
1.3 The Need for CUSA Expansion 

 
The addition of the subject property to the CUSA would allow for orderly commercial 
development in the Town’s Tumbledown Neighborhood. The expansion will help 
implement community goals, support an intended commercial land use as portrayed in 
the Town’s Future Land Use Map updated in the 2040 Comprehensive Plan amendment 
approved on May 18, 2020, and bolster commercial activity, sustaining the Town’s 
economic base. Sewer service enables greater options for commercial businesses, 
compared to the developed lots on private septic that are currently available in the 
Town. Currently, nearly all of the land in the Town is served by private water wells and 
septic systems. Poor soils in this area would require less practical and less desirable forms 
of private septic systems in the proposed CUSA. The proposed CUSA expansion area is 
contiguous with the existing CUSA boundary, which extends from the Pioneer Pointe 

https://town.middleton.wi.us/vertical/Sites/%7B97A50AAB-3824-4833-ACEA-EF2B9A14C856%7D/uploads/middleton-coop_plan.pdf
https://town.middleton.wi.us/vertical/sites/%7B97A50AAB-3824-4833-ACEA-EF2B9A14C856%7D/uploads/Tumbledown_PDF_081605_b.pdf
https://town.middleton.wi.us/vertical/Sites/%7B97A50AAB-3824-4833-ACEA-EF2B9A14C856%7D/uploads/middleton-coop_plan.pdf
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subdivision (to the south) east to Pioneer Road. There is a history of people inquiring with 
the Town about the possibility of sewer service in this area, indicating demand.  
 
Since the 1970s, the Town has transitioned from a predominantly rural community to a 
blend of farms, single-family homes, and suburban-style residential developments. The 
2020 US Census reports the Town has 6,792 residents and 2,418 households (based on 
2022 ACS 5-year estimates).  
 
Wisconsin DOA estimates the Town has a 2023 population of 7,032 residents, and by 2040, 
the Town is projected to gain 2,453 new residents and 1,020 new households, to reach a 
Total of 8,330 residents and 3,016 households. As the region continues to grow, increasing 
population presents the Town with the challenge of maintaining a balance between 
traditional Town management concepts and offering a diverse set of amenities, facilities, 
and services that residents expect.  

 
Intergovernmental Cooperation  
 
2.1 Notification of Adjacent Local Governmental Units 

 
The City of Madison, the only adjacent municipality, is aware of this application. 
 

2.2 Adjacent Local Governmental Objections or Support 
 

Support for this USAA application will be indicated in a City resolution related to an 
amended Sewer Service Agreement referred to as “Amendment No. 1 to the Agreement 
for Provision of Sanitary Sewer Service between the City of Madison and Town of 
Middleton.” No objections to the proposed USAA have been received to date by either 
the Town or the City from other units of government. 

 
Land Use  
 
3.1 Existing and Proposed CUSA Boundary 
 

Map A shows the existing USAA Boundary in relation to current streets and jurisdictional 
boundaries. Map B shows the proposed CUSA boundary. 
 

3.2 Existing and Proposed Land Uses 

Table 1 shows the acreage of existing and proposed land uses. The subject property 
would transition from containing one (1) residence on the two (2) acre property to 
commercial use. No new housing units are planned. Maps A & B show the lands within 
and surrounding the proposed CUSA boundary. The subject property is intended to be 
developed within 10 years; it is anticipated that the Pioneer Pointe subdivision to the 
south is substantially complete in that timeframe. 

 

 

 

https://data.census.gov/table/DECENNIALPL2020.P1?q=Middleton%20town,%20Wisconsin
https://data.census.gov/table/ACSST5Y2022.S1101?q=Middleton%20town,%20Wisconsin
https://doa.wi.gov/Pages/LocalGovtsGrants/Population_Estimates.aspx
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Table 1: CUSA Expansion Area Data 

Land Use Existing 
Development 
(acres) 

Proposed Land 
Use (acres) 

Environmental 
Corridor (acres) 

Number of 
housing units 

Single-Family 
Residential 

2.0 - - - 

Other Type 
Residential 

- - - - 

Residential Total 2.0* - - - 
Commercial - 2.0 - - 
Industrial - - - - 
Institutional - - - - 
Street ROW - - - - 
Parks - - - - 
Stormwater 
Management 

- - - - 

Other Open 
Space 

- - - - 

TOTAL 2.0 2.0 - - 
*The Subject Property is 2.0 acres and zoned AT-5. One (1) detached single-family residence exists on the property. 

Natural Resources  
 
4.1 Identifying Natural Resources 
 

A drainageway originating from the north exists on the parcel east of the subject 
property. 
 
No stream navigability determinations have been made for the land; no surface water 
bodies are present. 
 
The land is characterized by limited topography and is generally flat in nature. While the 
USAA area contains some slopes greater than 12% and 20%, these are predominantly 
man-made, with the majority being slopes created as part of the existing drainage along 
Mineral Point Road.  

 
5.2 Public Outlots for Parks & Stormwater Management Facilities 
 

No public outlots for parks and stormwater management facilities are planned for the 
subject property. 
 

5.3 Environmental Corridors 
 

No environmental corridors exist on the subject property. Adjacent environmental 
corridors are shown on Map F, which comprise the following: 

 
• The stormwater management facilities (basins) serving the Pioneer Pointe 

development; 
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• The stormwater drainage way that passes through the Pioneer Pointe 
development (which contains the 100-year water elevation); and 

 
• Recreational outlots that are part of the golf course. 

 
Utilities and Stormwater Management  
 
5.1 Describing Proposed Sanitary Sewer Extension for USAA 
 

The expansion area is proposed to be served by the City of Madison’s sanitary sewer 
system, while remaining on private water wells as the water source. The proposed sewer 
system is shown on Map G. 

 
5.2 Estimated Average and Peak Wastewater flow for the USAA 
 

It is anticipated that development in the expansion area will generate an average of 
1,500 gallons of wastewater per day (GPD) or 1.04 gallons per minute (GPM). This 
estimate is based on the assumptions below. 

 
Total 
Development 
Area (acres) 

Total Sanitary 
Basin Area 
(acres) 

Commercial 
Area 
(acres) 

Average Daily 
Sanitary Loading 
(Gal/Day) 

Peak Sanitary 
Loading 
(Gal/Day) 

Peak 
Sanitary 
Loading 
(Gal/Min) 

2.0 2.0 2.0 1,500 6,000 4.16 
 

Using general assumptions for water usage, 2.0 acres of commercial development at 750 
gpd/acre maximum per the Agreement amendment, the amendment area will 
generate a sanitary loading of 1,500 gpd of wastewater. The 750 gallons per acre per 
day used for the commercial area is the Madison Metropolitan Sewerage District (MMSD) 
collection system evaluation estimated average. This value is established in the 
amended sanitary sewer agreement between the Town of Middleton and the City of 
Madison, which allows the wastewater from the subject property to have an average 
daily loading of 1,500 (see Appendix). 
 

5.3 & 5.4 Current Average Daily Flow and Capacity for the Interceptor Sewer 
 

The Town of Middleton amendment area will be served by the City’s existing Lower 
Badger Mill Creek (LBMC) Sanitary Interceptors. The LBMC Phase 1 Sanitary Interceptor is 
located between Mid-Town Road and Valley View Road. It is 27 inches in diameter and 
has a design capacity of 6,561 gpm. The Phase 2 Sanitary Interceptor is located between 
Valley View Road and Mineral Point Road, and along Pioneer Road where Town 
development connected in 2020 through the Pioneer Pointe Development. The pipe in 
Pioneer Road where the Pioneer Pointe sanitary sewer connects is 21 inches in diameter 
and has a design capacity of 3,187 gpm. A 10” sanitary sewer was installed in the 
Pioneer Pointe development from the 21” interceptor on Pioner Road to Manistee Way, 
adjacent to the proposed site.  
 
These interceptors drain to the Mid-Town Lift Station located on Mid-Town Road between 
Meadow Road and Hidden Hill Drive. This lift station has a total capacity of 650 gpm. The 
2023 average flows were 236.15 gpm with peak flows reaching 412.80 gpm. The two (2.0) 
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acres included in this amendment will generate 1.04 gpm. Using a peaking factor of 4.0, 
the total peak would be 4.16 gpm. When added to the 2023 peak flow the new 
“current” peak flow will be 416.96gpm, below the lift station capacity of 650 gpm. In 
addition, all sanitary sewer pipes between the two (2.0) acres and the lift station in this 
application have adequate capacity to accommodate the increased flow from this two 
(2.0) acre parcel.  
 
The Mid-Town lift station design capacity will accommodate approximately 1,000 
dwelling units. When the lift station nears capacity, it will be relieved by a MMSD owned 
sewer Interceptor along the Lower Badger Mill Creek (LBMC) corridor between Mid-Town 
Road and CTH PD. Design work is occurring on LBMC Phase 6, then construction of Phase 
6 and some other related MMSD infrastructure work will occur to relieve the Mid-Town Lift 
Station. 

 
5.5 Describing Proposed Water Supply 
 

Water will be provided to the expansion area by private wells. It is anticipated that the 
subject property will require 1 or more wells, with a minimum depth of 150 feet and a 
maximum depth of 400 feet. 
 
Based on a 2015 report provided by CARPC, the area south of the subject property 
appears to lie within an area that indicates a pattern of nitrate levels between 8 and 12 
mg/L. This data is based on well records dating from the 1970s to 2014, as well as 
statistical analysis and groundwater modeling. 
 
Thus far, the Town is not aware of any specific issues with nitrate levels in wells within the 
expansion area. More localized well site testing would be needed to verify the specific 
nitrate levels in this area. 

 
5.6 Proposed Stormwater Management  
 

The subject property lies within the Lower Badger Mill Creek watershed. This watershed 
encompasses an area on the far west side of Madison, the south side of the Town, and 
extends south to the City of Verona. The watershed is tributary to the Upper Sugar River, 
which is a coldwater sport fishery. 
 
It is anticipated that stormwater management will consist of stormwater detention/bio 
infiltration facilities to meet peak flow and water quality requirements. The facilities will 
also be designed to meet Dane County infiltration requirements. The lowest opening of 
any building served with sanitary sewer service shall be established at an elevation 
above that of the 500-year storm event. 
 
These facilities will be implemented through future development approvals which include 
Site plan approval by the Town Board, with input from the Town Plan Commission, and 
City of Madison approval. 

 
5.7 Entity Responsible for Stormwater Management Facilities and their Maintenance 
 

Private landowners will be responsible for the management and long-term maintenance 
of all stormwater facilities within the subject property, with enforcement rights given to 

https://www.madsewer.org/project/lower-badger-mill-creek-interceptor-phases-5-6/
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the Town of Middleton and Dane County by the recording of a Stormwater Maintenance 
Agreement. Stormwater review authority will be held by the Town of Middleton plus Dane 
County, and by the City of Madison per Section 12 of the Agreement.  
 

5.8 Pertinent Engineering Reports 
 

The Tumbledown Trails Flood Study was conducted in 2018, then revised on February 19, 
2019, and June 13, 2019. The updates incorporated current-day stormwater calculations 
and modeling assumptions for 100-year events. A copy is included in the appendices 
that follow. 
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November 29, 2023 

TO:  Chair and Members of the Town Board 

Town of Middleton, WI 

7555 W. Old Sauk Rd 

Verona, WI 53593 

FROM:  Zen Bala 

RE:  CARPC Process for my property 

 

 

Chair Richson and Members of the Town Board, 

I, Zen Bala, request that you would kindly take my property of 2-acres at 7685 Mineral Point Rd, Parcel 

ID 0708-301-8050-0, through the CARPC process to apply for an Urban Service Area Amendment and 

Sanitary Sewer Extension. It is my intent to market the property available with City of Madison municipal 

sewer services.  

The 6- acres of property that surround mine are already approved for this service by the CARPC body. 

This will allow me then to change the zoning from my current AT-5 to GC as the surrounding 6-acres 

already possesses. 

Through the reading of the documents, the surrounding 6-acres is approved for 750 gallons of effluent 

per acre per day and would ask that my property be approved at that same level at this time. 

 

ATTACHED MAP 

• Shows 10” from Manistee Way into the property from the south into an 8” to serve the 

property. 

• Shows 2 parcels of 6 and 2 acres that would be combined into ONE parcel. 

 

 

 

Zen Bala 
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Tumbledown Trails Flood Study- Nahn and Associates 

2 June 13, 2019 

Introduction- Tumbledown Trails Golf Course (Golf Course) is in the Town of Middleton 

(Town), south of Mineral Point Road and west of Pioneer Road. The Golf Course is proposed to 

be redeveloped with fewer holes to accommodate 91 single family parcels adjacent to the 

reconfigured golf course holes. Item #19 of the Town’s “Design Requirements for Public 

Improvements” (2/15/17 update) states: 

“Drainage areas (1 square mile or larger) require a base flood elevation study (100-year). A hydraulic study must 

be approved by the Town Engineer or Wisconsin DNR. A FEMA base flood elevation should be used if available. 

Adjacent structures and opening elevations should meet requirements in the Dane County Floodplain Ordinance.”  

The purpose of this flood study is to describe the methodology and results of a 100-year base 

flood elevation study conducted for the Golf Course redevelopment including the existing and 

proposed 100-year floodplain boundaries.  

Hydrology- Wisconsin Administrative Rule NR 116 (116.07(3) (a) (1. to 7.)  and 116.07(3)(b) 

(1. To 7.) requires the development of the 100-year flow utilizing two different methods. The 

report “Badger Mill Creek Hydrologic Model (November 8, 2006)” listed in Appendix A was 

obtained from the WDNR. This report includes a comparison of 100-year volumes and peak 

discharges between the HEC-HMS and XP-SWMM (Earth Tech 2003) models. This report was approved 

by the WNDR and lists the proposed future conditions 100-year flow as 623 cubic feet per second (c.f.s.) 

at the Pioneer Road East crossing of the Dry Unnamed Tributary to Badger Mill Creek (“Comparison of 

Future HEC-HMS results to XP-SWMM” table on Page 5). 

A second method to generate the 100-year flow is the drainage area transfer method, as listed in 

Appendix B, using the FEMA-approved base flood flow elevation downstream at the Shady Oak 

Lane crossing. As shown in Appendix B, the 100-year flow is 529.3 c.f.s. using the drainage area 

transfer method. The higher conservative value of 623 c.f.s. was selected as the 100-year flow 

for the Pioneer Road crossing at the southeast corner of the Golf Course. Appendix B also lists 

the 100-year flows for the Southwest and North Swales based on contributing drainage areas. 

The upstream drainage area map is listed in Appendix C. 

Hydraulics- The 100-year floodplain elevations were determined for the Existing and Proposed 

Conditions using the U.S. Army Corps HEC-RAS model (Version 5.0.3) to determine floodplain 

elevations: (Please note the HEC-RAS files are comprised of two separate HEC-RAS project 

runs for the Southwest and North Swales separately.) The input files for the Existing and 

Proposed HEC-RAS models are summarized in Table #1. 

  

 

 

 

 

 



 

Tumbledown Trails Flood Study- Nahn and Associates 

3 June 13, 2019 

Table #1-HEC-RAS Input File Summary- Existing and Proposed Conditions- Tumbledown Trails 

Redevelopment 

 

Model Name Project Name Plan Name Geometry File Flow data 

Southwest 

Swale-Existing 

ttrails.prj Plan 12 

ttrails.p12 

ttrails.g03 ttrails.f03 

Southwest 

Swale- Proposed 

ttrails.prj Plan 19 

ttrails.p19 

ttrails.g12 ttrails.f02 

North Swale- 

Existing 

ntribttdown.prj Plan 09 

ntribttdown.p09 

ntrbittdown.g05 ntribttdown.f02 

North Swale-

Proposed 

ntribttdown.prj Plan 19 

ntribttdown.p14 

ntribttdown.g11 ntribttdown.f03 

 

Starting Water Surface Elevation- The starting water surface elevation for both the 

Existing and Proposed Conditions model was selected using two different methods.  The 

FEMA -approved downstream water surface elevation at the upstream invert of the Mid 

Town Road bridge was increased by the difference in channel invert elevations from 

Mid-Town Road to 260 feet downstream of Pioneer Road (Starting point of HEC-RAS 

runs) as shown in Appendix D. A second method utilized the normal water surface 

elevation as the starting water surface elevation at the starting point of the HEC-RAS 

model. The normal water surface elevation was higher than the transferred FEMA 

elevation (1046.33>1045.61) and was used as the starting water surface elevation. 

 

Existing Conditions- An existing topographic conditions HEC-RAS model was 

compiled for the “Southwest” and “North” Swales through the Golf Course using the 

publicly-available Dane County GIS data based on the 2017 flyover (1-foot contour 

intervals). The existing culvert data and cross-sections downstream of Pioneer Road are 

based on a site survey by Wyser Engineering in August and September of 2018. The 

locations of the Existing Conditions cross-sections are shown in Figure #1a and #1b for 

the Southwest and North Swales respectively.  The flow attenuation effects of the 

existing Golf Course landscape ponds (Ponds) were neglected to be conservative. These 

Ponds have no flood control storage (storage above the normal water level) and were not 

designed as stormwater attenuation basins to reduce peak flows. Instead these Ponds were 

designed to provide water supply/aesthetic features for the Golf Course operation.  In 

addition, the existing floodgate dam on the upstream side of the two 36-inch culvert 

crossing of the existing Golf Course entrance driveway was also neglected to be 

conservative (North Swale). The Existing Conditions profile summary table is listed in 

Appendix E for both the Southwest and North Swales. 
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Tumbledown Trails Flood Study- Nahn and Associates 

4 June 13, 2019 

Proposed Conditions - A Proposed Conditions HEC-RAS model was assembled for the 

Southwest and North Swales through the Golf Course using the preliminary grading plan 

by Wyser Engineering.  The locations of the Proposed Conditions cross-sections are 

shown in Figure #2a and #2b for the Southwest and North Swales respectively. The 

Proposed Conditions model contains additional culvert crossings of the East-West Main 

Roadway (North Swale) and two culvert crossings of the East-West Secondary Roadway 

(Southwest Swale). The dimensions of these culverts were designed to convey the 100-

year flow with no road overtopping and .5 foot freeboard to meet Item #16 and #23 of the 

Town’s “Design Requirements for Public Improvements” (2/15/17 update) under "Swale 

and Drainway Design Calculations"(page 7) and  “Culvert Design Calculations” (page8) 

which states: 

 
"16. Major and minor drainways need to be defined during final design since capacity and freeboard 

requirements may differ. Major drainways must be designed for the 100-year event with 0.5' 

minimum freeboard. Some major drainways might require more detailed analysis if there are 

flooding concerns with adjacent properties." 

 

“23. Roadway culverts under streets must be designed, at a minimum, for the 25-year event. The 

100-year event cannot inundate the pavement or building envelopes, or potentially cause personal 

injury or flooding damage to property. If a street culvert is within a major drain way, it should be 

designed for the 100-year event.” 

 
The proposed culverts for the Golf Course redevelopment roads are: 
 

• North Swale crossing of East-West Main Roadway- Four (4) 60-inch diameter 
Reinforced Concrete Pipe (RCP) culverts,  

• Southwest Swale crossing of East-West Secondary roadway (East)- Two (2) 
60-inch diameter RCP culverts, and 

• Southwest Swale crossing of East-West Secondary roadway (West)- Four (4) 
2’(H) by 3’(W) RCB culverts. 

 

The Proposed Conditions profile summary table is listed in Appendix F for both the 

Southwest and North Swales.  
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LOT 80

22,760 SQ. FT.

0.52 ACRES

LOT 86

25,000 SQ. FT.

0.57 ACRES

OUTLOT 2

584,464 SQ. FT.

13.42 ACRES

OUTLOT 3

1,216,346 SQ. FT.

27.92 ACRES

LOT 78

24,353 SQ. FT.

0.56 ACRES

LOT 53

16,200 SQ. FT.

0.37 ACRES

LOT 85

25,108 SQ. FT.

0.58 ACRES

LOT 79

24,301 SQ. FT.

0.56 ACRES

LOT 24

33,041 SQ. FT.

0.76 ACRES

LOT 46

25,001 SQ. FT.

0.57 ACRES

LOT 25

25,947 SQ. FT.

0.60 ACRES

LOT 26

25,000 SQ. FT.

0.57 ACRES

LOT 71

25,000 SQ. FT.

0.57 ACRES

LOT 45

25,001 SQ. FT.

0.57 ACRES

LOT 81

23,852 SQ. FT.

0.55 ACRES

LOT 27

25,000 SQ. FT.

0.57 ACRES

LOT 72

25,000 SQ. FT.

0.57 ACRES

LOT 44

25,216 SQ. FT.

0.58 ACRES

LOT 56

16,200 SQ. FT.

0.37 ACRES

LOT 90

24,736 SQ. FT.

0.57 ACRES

LOT 74

25,000 SQ. FT.

0.57 ACRES

LOT 43

25,000 SQ. FT.

0.57 ACRES

LOT 91

23,602 SQ. FT.

0.54 ACRES

LOT 73

25,000 SQ. FT.

0.57 ACRES

LOT 54

16,200 SQ. FT.

0.37 ACRES

LOT 88

25,077 SQ. FT.

0.58 ACRES

LOT 42

25,000 SQ. FT.

0.57 ACRES

24,972 SQ. FT.

0.57 ACRES

LOT 75

25,000 SQ. FT.

0.57 ACRES

LOT 41

25,483 SQ. FT.

0.59 ACRES

LOT 49

25,052 SQ. FT.

0.58 ACRES

LOT 76

25,000 SQ. FT.

0.57 ACRES

LOT 55

16,200 SQ. FT.

0.37 ACRES

LOT 87

25,064 SQ. FT.

0.58 ACRES

LOT 51

31,655 SQ. FT.

0.72 ACRES

LOT 40

25,305 SQ. FT.

0.58 ACRES

LOT 50

25,000 SQ. FT.

0.57 ACRES

LOT 48

25,001 SQ. FT.

0.57 ACRES

LOT 47

25,001 SQ. FT.

0.57 ACRES

LOT 77

25,177 SQ. FT.

0.58 ACRES

LOT 39

25,305 SQ. FT.

0.58 ACRES

LOT 82

25,000 SQ. FT.

0.57 ACRES

LOT 28

26,303 SQ. FT.

0.60 ACRES

LOT 84

25,485 SQ. FT.

0.59 ACRES

LOT 22

28,988 SQ. FT.

0.66 ACRES

LOT 89

25,048 SQ. FT.

0.58 ACRES

LOT 23

32,680 SQ. FT.

0.75 ACRES

LOT 70

25,509 SQ. FT.

0.59 ACRES

LOT 83

24,913 SQ. FT.

0.57 ACRES

LOT 52

17,776 SQ. FT.

0.41 ACRES

LOT 57

14,930 SQ. FT.

0.34 ACRES

LOT 58

20,674 SQ. FT.

0.47 ACRES

OUTLOT 5

294,602 SQ. FT.

6.76 ACRES

LOT 29

73,065 SQ. FT.

1.68 ACRES

LOT 30

25,000 SQ. FT.

0.57 ACRES

LOT 31

28,628 SQ. FT.

0.66 ACRES

LOT 32

25,137 SQ. FT.

0.58 ACRES

LOT 33

25,022 SQ. FT.

0.57 ACRES

LOT 34

25,137 SQ. FT.

0.58 ACRES

LOT 35

25,108 SQ. FT.

0.58 ACRES

LOT 36

25,762 SQ. FT.

0.59 ACRES

LOT 37

25,322 SQ. FT.

0.58 ACRES

LOT 38

25,358 SQ. FT.

0.58 ACRES
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LOT 80

22,760 SQ. FT.

0.52 ACRES

LOT 86

25,000 SQ. FT.

0.57 ACRES

OUTLOT 2

584,464 SQ. FT.

13.42 ACRES

LOT 18

25,534 SQ. FT.

0.59 ACRES

LOT 78

24,353 SQ. FT.

0.56 ACRES

LOT 85

25,108 SQ. FT.

0.58 ACRES

LOT 79

24,301 SQ. FT.

0.56 ACRES

LOT 24

33,041 SQ. FT.

0.76 ACRES

LOT 20

26,324 SQ. FT.

0.60 ACRES

LOT 25

25,947 SQ. FT.

0.60 ACRES

LOT 26

25,000 SQ. FT.

0.57 ACRES

LOT 19

25,124 SQ. FT.

0.58 ACRES

LOT 71

25,000 SQ. FT.

0.57 ACRES

LOT 81

23,852 SQ. FT.

0.55 ACRES

LOT 27

25,000 SQ. FT.

0.57 ACRES

LOT 72

25,000 SQ. FT.

0.57 ACRES

LOT 13

25,238 SQ. FT.

0.58 ACRES

24,736 SQ. FT.

LOT 74

25,000 SQ. FT.

0.57 ACRES

LOT 14

25,253 SQ. FT.

0.58 ACRES

LOT 73

25,000 SQ. FT.

0.57 ACRES

LOT 15

25,269 SQ. FT.

0.58 ACRES

LOT 88

25,077 SQ. FT.

0.58 ACRES

LOT 21

24,972 SQ. FT.

0.57 ACRES

LOT 75

25,000 SQ. FT.

0.57 ACRES

LOT 16

25,284 SQ. FT.

0.58 ACRES

LOT 76

25,000 SQ. FT.

0.57 ACRES

LOT 17

25,299 SQ. FT.

0.58 ACRES

LOT 87

25,064 SQ. FT.

0.58 ACRES

LOT 77

25,177 SQ. FT.

0.58 ACRES

LOT 82

25,000 SQ. FT.

0.57 ACRES

LOT 28

26,303 SQ. FT.

0.60 ACRES

LOT 84

25,485 SQ. FT.

0.59 ACRES

LOT 22

28,988 SQ. FT.

0.66 ACRES

LOT 89

25,048 SQ. FT.

0.58 ACRES

LOT 23

32,680 SQ. FT.

0.75 ACRES

LOT 83

24,913 SQ. FT.

0.57 ACRES

OUTLOT 5

294,602 SQ. FT.

6.76 ACRES

LOT 29

73,065 SQ. FT.

1.68 ACRES

LOT 32

25,137 SQ. FT.

0.58 ACRES

LOT 33

25,022 SQ. FT.

0.57 ACRES

LOT 34

25,137 SQ. FT.

0.58 ACRES

LOT 35

25,108 SQ. FT.

0.58 ACRES

LOT 36

25,762 SQ. FT.

0.59 ACRES

LOT 37
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HEC-RAS Modeling Results- A comparison of the Existing and Proposed Conditions 
100-year floodplain elevations are shown in Table #2. 
 

Table #2-Floodplain Elevation Summary- Existing and Proposed Conditions- Tumbledown Trails 

Redevelopment 

 

The Existing Floodplain Elevation is greater than the Proposed Floodplain Elevation for 

both the Southwest and North swales as the swale leaves the property as follows: 

• North Swale- Existing Elevation=1055.94; Proposed Elevation= 1054.26 resulting 

in a 1.68 ft decrease, 

• Southwest Swale= Existing Elevation= 1067.24: Proposed Elevation=1065.21 

resulting in a 2.03ft decrease. 

The decrease in Proposed Condition floodplain elevations for the Southwest Swale and 

North Swale is explained as follows: 

Southwest Swale- A steep slope channel at the west end will be created in the 

proposed condition as the swale leaves the property (longitudinal channel slope of 

1.47%). This steep slope causes head losses further downstream to be negated at the 

west property line. In addition, the Proposed Swale geometry is modified to be a 

uniformly-sloped 50- foot wide bottom -width channel with 5(H):1(V) side slopes 

Flood Study Backwater Analysis-Elevation Summary

Tumbledown Trails- Southwest Swale

Existing Run- HEC RAS Proposed Run - HEC-RAS

Sect 100-YR WSEL Dist upstream  Pioneer Culverts Sect 100-YR WSEL Dist upstream  Pioneer Culverts

E-1 1048.98 421 P-1 1049.1 207

E-2 1049.02 613 P-2 1049.13 750

E- 3 1049.36 1116 P-3 1049.2 1110

E- 4 1055.09 1969 P-4 1049.55 1469

E-5 1059.38 2631 P-5 1050.82 1697

E- 6 1064.93 3277 P-6 1054.85 1860

E- 7 1067.24 3628 P-7 1054.88 2175

West End of property P-8 1056.17 2486

P-9 1058.66 2796

Tumbledown Trails- North Swale p-10 1062.46 2940

Existing Run- HEC-RAS Dist upstream  Pioneer Culverts P-11 1063.58 3203

Sect p-12 1065.21 3329

E-1 1050.15 1824 West End of property

E-2 1052.62 2226

E- 3.4* 1055.94 Proposed Run-  HEC-RAS

E- 4 1056.28 2720 Sect

E-5 1061.88 3381 P-1 1051.53 1438

P-2 1051.55 1576

P-3 1052.29 1973

P-4 1054.26 2369

North end of property

*- Leaves Property at Section E-3.4 (Section E- 4 and E-5 are located on upstream landowners property)
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creating minimal head loss as compared to the non-uniform, poorly defined waterway 

in the existing condition. 

North Swale- In the existing case, two 36-inch Reinforced Concrete Pipes exist as 

the North Swale leaves the property just north of the entrance driveway. In the 

proposed case, these two 36-inch pipes and the corresponding head loss will be 

removed. As described above, the existing condition head loss created by the concrete 

floodgate dam just upstream of the two 36-inch RCPs is not modeled but will create 

additional head loss in the existing condition, As described above with the Southwest 

Swale, the  proposed swale geometry is modified to be a uniformly-sloped 50- foot 

wide bottom-width channel  with 5(H):1(V) side slopes creating minimal head loss as 

compared to the existing condition. 

NR 116 requires backwater easements from upstream property owners if the backwater 

increases more than .01 foot. This development will not require any backwater easement 

since the proposed floodplain elevations do not increase at all. As described above, the 

backwater analysis is conservative in that the floodgate dam is not accounted for in the 

existing North Swale modeling.  

500-year Floodplain Modeling - The City of Madison will require a 500-year floodplain 

elevation determination if public sanitary service is provided. The 500-year flows were 

determined by the drainage area transfer method as listed in Appendix G using FEMA-

approved 500-year flows downstream. The staring water surface elevation was based on a 

normal depth calculation. The 500-year water surface elevations are shown in Figure #3a 

and #3b for the Southwest and North Swales respectively.  The Proposed Conditions 500-

year profile summary table is listed in Appendix H for both the Southwest and North 

Swales respectively.  The 500-year elevations do exceed the road elevations at the 

proposed culvert locations. 
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LOT 80

22,760 SQ. FT.

0.52 ACRES

LOT 86

25,000 SQ. FT.

0.57 ACRES

OUTLOT 2

584,464 SQ. FT.

13.42 ACRES

OUTLOT 3

1,216,346 SQ. FT.

27.92 ACRES

LOT 78

24,353 SQ. FT.

0.56 ACRES

LOT 53

16,200 SQ. FT.

0.37 ACRES

LOT 85

25,108 SQ. FT.

0.58 ACRES

LOT 79

24,301 SQ. FT.

0.56 ACRES

LOT 24

33,041 SQ. FT.

0.76 ACRES

LOT 46

25,001 SQ. FT.

0.57 ACRES

LOT 25

25,947 SQ. FT.

0.60 ACRES

LOT 26

25,000 SQ. FT.

0.57 ACRES

LOT 71

25,000 SQ. FT.

0.57 ACRES

LOT 45

25,001 SQ. FT.

0.57 ACRES

LOT 81

23,852 SQ. FT.

0.55 ACRES

LOT 27

25,000 SQ. FT.

0.57 ACRES

LOT 72

25,000 SQ. FT.

0.57 ACRES

LOT 44

25,216 SQ. FT.

0.58 ACRES

LOT 56

16,200 SQ. FT.

0.37 ACRES

LOT 90

24,736 SQ. FT.

0.57 ACRES

LOT 74

25,000 SQ. FT.

0.57 ACRES

LOT 43

25,000 SQ. FT.

0.57 ACRES

LOT 91

23,602 SQ. FT.

0.54 ACRES

LOT 73

25,000 SQ. FT.

0.57 ACRES

LOT 54

16,200 SQ. FT.

0.37 ACRES

LOT 88

25,077 SQ. FT.

0.58 ACRES

LOT 42

25,000 SQ. FT.

0.57 ACRES

24,972 SQ. FT.

0.57 ACRES

LOT 75

25,000 SQ. FT.

0.57 ACRES

LOT 41

25,483 SQ. FT.

0.59 ACRES

LOT 49

25,052 SQ. FT.

0.58 ACRES

LOT 76

25,000 SQ. FT.

0.57 ACRES

LOT 55

16,200 SQ. FT.

0.37 ACRES

LOT 87

25,064 SQ. FT.

0.58 ACRES

LOT 51

31,655 SQ. FT.

0.72 ACRES

LOT 40

25,305 SQ. FT.

0.58 ACRES

LOT 50

25,000 SQ. FT.

0.57 ACRES

LOT 48

25,001 SQ. FT.

0.57 ACRES

LOT 47

25,001 SQ. FT.

0.57 ACRES

LOT 77

25,177 SQ. FT.

0.58 ACRES

LOT 39

25,305 SQ. FT.

0.58 ACRES

LOT 82

25,000 SQ. FT.

0.57 ACRES

LOT 28

26,303 SQ. FT.

0.60 ACRES

LOT 84

25,485 SQ. FT.

0.59 ACRES

LOT 22

28,988 SQ. FT.

0.66 ACRES

LOT 89

25,048 SQ. FT.

0.58 ACRES

LOT 23

32,680 SQ. FT.

0.75 ACRES

LOT 70

25,509 SQ. FT.

0.59 ACRES

LOT 83

24,913 SQ. FT.

0.57 ACRES

LOT 52

17,776 SQ. FT.

0.41 ACRES

LOT 57

14,930 SQ. FT.

0.34 ACRES

LOT 58

20,674 SQ. FT.

0.47 ACRES

OUTLOT 5

294,602 SQ. FT.

6.76 ACRES

LOT 29

73,065 SQ. FT.

1.68 ACRES

LOT 30

25,000 SQ. FT.

0.57 ACRES

LOT 31

28,628 SQ. FT.

0.66 ACRES

LOT 32

25,137 SQ. FT.

0.58 ACRES

LOT 33

25,022 SQ. FT.

0.57 ACRES

LOT 34

25,137 SQ. FT.

0.58 ACRES

LOT 35

25,108 SQ. FT.

0.58 ACRES

LOT 36

25,762 SQ. FT.

0.59 ACRES

LOT 37

25,322 SQ. FT.

0.58 ACRES

LOT 38

25,358 SQ. FT.

0.58 ACRES
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LOT 80

22,760 SQ. FT.

0.52 ACRES

LOT 86

25,000 SQ. FT.

0.57 ACRES

OUTLOT 2

584,464 SQ. FT.

13.42 ACRES

LOT 18

25,534 SQ. FT.

0.59 ACRES

LOT 78

24,353 SQ. FT.

0.56 ACRES

LOT 85

25,108 SQ. FT.

0.58 ACRES

LOT 79

24,301 SQ. FT.

0.56 ACRES

LOT 24

33,041 SQ. FT.

0.76 ACRES

LOT 20

26,324 SQ. FT.

0.60 ACRES

LOT 25

25,947 SQ. FT.

0.60 ACRES

LOT 26

25,000 SQ. FT.

0.57 ACRES

LOT 19

25,124 SQ. FT.

0.58 ACRES

LOT 71

25,000 SQ. FT.

0.57 ACRES

LOT 81

23,852 SQ. FT.

0.55 ACRES

LOT 27

25,000 SQ. FT.

0.57 ACRES

LOT 72

25,000 SQ. FT.

0.57 ACRES

LOT 13

25,238 SQ. FT.

0.58 ACRES

24,736 SQ. FT.

LOT 74

25,000 SQ. FT.

0.57 ACRES

LOT 14

25,253 SQ. FT.

0.58 ACRES

LOT 73

25,000 SQ. FT.

0.57 ACRES

LOT 15

25,269 SQ. FT.

0.58 ACRES

LOT 88

25,077 SQ. FT.

0.58 ACRES

LOT 21

24,972 SQ. FT.

0.57 ACRES

LOT 75

25,000 SQ. FT.

0.57 ACRES

LOT 16

25,284 SQ. FT.

0.58 ACRES

LOT 76

25,000 SQ. FT.

0.57 ACRES

LOT 17

25,299 SQ. FT.

0.58 ACRES

LOT 87

25,064 SQ. FT.

0.58 ACRES

LOT 77

25,177 SQ. FT.

0.58 ACRES

LOT 82

25,000 SQ. FT.

0.57 ACRES

LOT 28

26,303 SQ. FT.

0.60 ACRES

LOT 84

25,485 SQ. FT.

0.59 ACRES

LOT 22

28,988 SQ. FT.

0.66 ACRES

LOT 89

25,048 SQ. FT.

0.58 ACRES

LOT 23

32,680 SQ. FT.

0.75 ACRES

LOT 83

24,913 SQ. FT.

0.57 ACRES

OUTLOT 5

294,602 SQ. FT.

6.76 ACRES

LOT 29

73,065 SQ. FT.

1.68 ACRES

LOT 32

25,137 SQ. FT.

0.58 ACRES

LOT 33

25,022 SQ. FT.

0.57 ACRES

LOT 34

25,137 SQ. FT.

0.58 ACRES

LOT 35

25,108 SQ. FT.

0.58 ACRES

LOT 36

25,762 SQ. FT.

0.59 ACRES

LOT 37

P
I
O

N
E

E
R

 
R

O
A

D

AutoCAD SHX Text
1065

AutoCAD SHX Text
1065

AutoCAD SHX Text
1070

AutoCAD SHX Text
1075

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1056

AutoCAD SHX Text
1060

AutoCAD SHX Text
1068

AutoCAD SHX Text
1060

AutoCAD SHX Text
1065

AutoCAD SHX Text
1060

AutoCAD SHX Text
1060

AutoCAD SHX Text
1052

AutoCAD SHX Text
1055

AutoCAD SHX Text
1060

AutoCAD SHX Text
1055

AutoCAD SHX Text
1060

AutoCAD SHX Text
1080

AutoCAD SHX Text
1075

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1055

AutoCAD SHX Text
1053

AutoCAD SHX Text
1055

AutoCAD SHX Text
1055

AutoCAD SHX Text
1050

AutoCAD SHX Text
1052

AutoCAD SHX Text
1050

AutoCAD SHX Text
1048

AutoCAD SHX Text
1052

AutoCAD SHX Text
1060

AutoCAD SHX Text
1055

AutoCAD SHX Text
1057

AutoCAD SHX Text
1058

AutoCAD SHX Text
1055

AutoCAD SHX Text
1053

AutoCAD SHX Text
1050

AutoCAD SHX Text
1052

AutoCAD SHX Text
1050

AutoCAD SHX Text
1048

AutoCAD SHX Text
1054

AutoCAD SHX Text
1050

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1060

AutoCAD SHX Text
1057

AutoCAD SHX Text
1060

AutoCAD SHX Text
1060

AutoCAD SHX Text
1065

AutoCAD SHX Text
1065

AutoCAD SHX Text
1056

AutoCAD SHX Text
1060

AutoCAD SHX Text
1065

AutoCAD SHX Text
1069

AutoCAD SHX Text
1070

AutoCAD SHX Text
1075

AutoCAD SHX Text
1078

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1070

AutoCAD SHX Text
1073

AutoCAD SHX Text
1070

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1065

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1064

AutoCAD SHX Text
1069

AutoCAD SHX Text
1068

AutoCAD SHX Text
1080

AutoCAD SHX Text
1075

AutoCAD SHX Text
1066

AutoCAD SHX Text
1056

AutoCAD SHX Text
1058

AutoCAD SHX Text
1060

AutoCAD SHX Text
1065

AutoCAD SHX Text
1068

AutoCAD SHX Text
1061

AutoCAD SHX Text
1064

AutoCAD SHX Text
1076

AutoCAD SHX Text
1055

AutoCAD SHX Text
1054

AutoCAD SHX Text
1065

AutoCAD SHX Text
1065

AutoCAD SHX Text
1070

AutoCAD SHX Text
1075

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1056

AutoCAD SHX Text
1060

AutoCAD SHX Text
1068

AutoCAD SHX Text
1060

AutoCAD SHX Text
1065

AutoCAD SHX Text
1060

AutoCAD SHX Text
1060

AutoCAD SHX Text
1052

AutoCAD SHX Text
1055

AutoCAD SHX Text
1060

AutoCAD SHX Text
1055

AutoCAD SHX Text
1060

AutoCAD SHX Text
1080

AutoCAD SHX Text
1075

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1055

AutoCAD SHX Text
1053

AutoCAD SHX Text
1055

AutoCAD SHX Text
1055

AutoCAD SHX Text
1050

AutoCAD SHX Text
1050

AutoCAD SHX Text
1052

AutoCAD SHX Text
1050

AutoCAD SHX Text
1048

AutoCAD SHX Text
1052

AutoCAD SHX Text
1060

AutoCAD SHX Text
1055

AutoCAD SHX Text
1057

AutoCAD SHX Text
1058

AutoCAD SHX Text
1055

AutoCAD SHX Text
1053

AutoCAD SHX Text
1050

AutoCAD SHX Text
1052

AutoCAD SHX Text
1050

AutoCAD SHX Text
1048

AutoCAD SHX Text
1054

AutoCAD SHX Text
1050

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1060

AutoCAD SHX Text
1057

AutoCAD SHX Text
1060

AutoCAD SHX Text
1060

AutoCAD SHX Text
1065

AutoCAD SHX Text
1065

AutoCAD SHX Text
1056

AutoCAD SHX Text
1060

AutoCAD SHX Text
1065

AutoCAD SHX Text
1069

AutoCAD SHX Text
1070

AutoCAD SHX Text
1075

AutoCAD SHX Text
1078

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1070

AutoCAD SHX Text
1073

AutoCAD SHX Text
1070

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1065

AutoCAD SHX Text
1070

AutoCAD SHX Text
1065

AutoCAD SHX Text
1064

AutoCAD SHX Text
1069

AutoCAD SHX Text
1068

AutoCAD SHX Text
1080

AutoCAD SHX Text
1075

AutoCAD SHX Text
1066

AutoCAD SHX Text
1056

AutoCAD SHX Text
1058

AutoCAD SHX Text
1060

AutoCAD SHX Text
1065

AutoCAD SHX Text
1068

AutoCAD SHX Text
1061

AutoCAD SHX Text
1064

AutoCAD SHX Text
1076

AutoCAD SHX Text
1055

AutoCAD SHX Text
1054

AutoCAD SHX Text
2 - EXISTING 36" RCP CULVERTS

AutoCAD SHX Text
2 - EXISTING 36" CMP CULVERTS W/GATE VALVE

AutoCAD SHX Text
500 Yr Elev= 1051.2

AutoCAD SHX Text
500 Yr Elev= 1051.2

AutoCAD SHX Text
500 Yr Elev= 1055.6

AutoCAD SHX Text
500 Yr Elev= 1055.6

AutoCAD SHX Text
500 Yr Elev=1055.7

AutoCAD SHX Text
500 Yr Elev=1059.1

AutoCAD SHX Text
500 Yr Elev= 1052.47

AutoCAD SHX Text
500 Yr Elev= 1053.0

AutoCAD SHX Text
500 Yr Elev= 1054.1

AutoCAD SHX Text
500 Yr Elev=1054.5

AutoCAD SHX Text
2 - PROPOSED 60" DIAMETER RCP 

AutoCAD SHX Text
XSECT #5

AutoCAD SHX Text
XSECT #6

AutoCAD SHX Text
XSECT #7

AutoCAD SHX Text
XSECT #8

AutoCAD SHX Text
XSECT #1N

AutoCAD SHX Text
XSECT #2N

AutoCAD SHX Text
XSECT #3N

AutoCAD SHX Text
XSECT #4N

AutoCAD SHX Text
Pr 500YR WSEL=1050.98

AutoCAD SHX Text
R.S.=394+66.1

AutoCAD SHX Text
Pr 500YR WSEL=1055.63

AutoCAD SHX Text
R.S.=396+29.4.1

AutoCAD SHX Text
Pr 500YR WSEL=1055.64

AutoCAD SHX Text
R.S.=399+44.0

AutoCAD SHX Text
Pr 500YR WSEL=1056.33

AutoCAD SHX Text
R.S.=402+55.1

AutoCAD SHX Text
Pr. 500YR WSEL=1052.15

AutoCAD SHX Text
R.S.=1+72

AutoCAD SHX Text
Pr. 500YR WSEL=1052.17

AutoCAD SHX Text
R.S.=3+10.2

AutoCAD SHX Text
Pr. 500YR WSEL=1052.60

AutoCAD SHX Text
R.S.=7+00.1

AutoCAD SHX Text
Pr. 500YR WSEL=1054.47

AutoCAD SHX Text
R.S.=10+98.2

AutoCAD SHX Text
FIGURE#3b - LOCATION OF PROPOSED CROSS-SECTIONS -  NORTH SWALE (500 YR)

AutoCAD SHX Text
SCALE 1"= 200' N^

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
Proposed Contour-Minor

AutoCAD SHX Text
Proposed Contour- Major

AutoCAD SHX Text
Existing Contour-Major

AutoCAD SHX Text
Existing Contour-Minor

AutoCAD SHX Text
Proposed XS

AutoCAD SHX Text
Proposed Lot Line

AutoCAD SHX Text
ELEVATIONS ARE BASED ON THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD88).  

AutoCAD SHX Text
BENCHMARK TABLE

AutoCAD SHX Text
BM - 1

AutoCAD SHX Text
BM - 2

AutoCAD SHX Text
BM - #

AutoCAD SHX Text
ELEVATION

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
1072.10

AutoCAD SHX Text
1047.63

AutoCAD SHX Text
NW CORNER OF SECTION 29, T7N, R8E LOCATED WITHIN MINERAL POINT ROAD

AutoCAD SHX Text
CENTER 1/4 CORNER OF SECTION 29, T7N, R8E LOCATED WITHIN PIONEER ROAD



 

Tumbledown Trails Flood Study- Nahn and Associates 

7 June 13, 2019 

 

 

Appendix A-Badger Mill Creek Hydrologic Model 
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Badger Mill Creek Hydrologic Model 

Results updated November 8, 2006  (removed ‘Quarry-32’ and ‘Quarry-29’ from analysis) 

 

1.0   Watershed Description 

Drainage area: 32.2 square miles 

Landuse:  

- Wisconsin Wetland Inventory Wetlands (0.3 square miles shown in light blue) 

 

 

Figure 1.  Project Area 
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2.0 Relevant Available Models 

• 2003 Earth Tech XP-SWMM model on the Dry Tributary (u/s CTH PD – pink subbasins in 
Figure 1). 

• FAD 5159 – 1996 USGS HEC-2 FIS model on the Dry Tributary. 

• 1996 SEH Inc HEC-2 FIS model on Badger Mill Creek. 

 

3.0 Model Description 

The DEMs for this model have been processed at a 5-meter cell size to provide a high level of 

detail.  Efforts were made to match the 2003 Earth Tech XP-SWMM model in as much as 

possible by using similar subbasin boundaries (although less subbasins), similar storage rating 

curves for local and regional detention ponds, similar Curve Numbers, and the same proposed 

future conditions (proposed detention ponds and grassed design waterways).  A comparison of 

volumes and peak discharges between the HEC-HMS and XP-SWMM models is shown below. 

Loss Rate Method / Abstraction: SCS CN.  Curve Numbers were developed using the county’s 

existing (2000) and future (2020) landuse data, and combining with NRCS SSURGO soils data.  

AMC II was assumed in assigning CNs.  In the runs labeled ‘ExistingLocalCN/Madison’ and 

‘FutureLocalCN/Madison’, composite CNs were determined from the XP-SWMM model on the 

Dry Tributary (see accompanying spreadsheet called ‘ModelComparisons.xls’ for details). 

Transformation: SCS UH / TR-55 flow path segment method.  Channel properties were 

estimated from the Dane County 2000 DTM. Manning’s N values were estimated using the 2000 

orthophoto. 

Baseflow: None 

Routing: Muskingum Cunge 8-point - Extracted cross sections from the 2000 DTM.  Estimated 

Mannings N values from the 2000 orthophoto.  For the Future run on the Dry Tributary 

upstream of CTH PD, routing reach cross sections and Mannings N values were taken from the 

XP-SWMM model, where design grassed greenways were proposed. 

Meteorological Model: Both the SCS Type II and the custom Madison distribution were run.  

The Madison distribution gave the most reasonable results and was used this study.  This 

distribution is based on storms 2" and larger at the Madison NWS gage for the period of 1975 to 

2003.  Storm depths were extracted from TP-40 (100-yr) at the centroid of each subbasin. 

Non-contributing Areas:  The upper portion of subbasin R20W20 (R540W410 for future 

condition) contains a sink in the landscape that was determined to be non-contributing by 

comparing the available storage volume to the runoff volume.  This area was also not included 

in the Earth Tech study. 

Reservoir:  Storage was taken into account through significant Wisconsin Wetland Inventory 

wetlands, ponds, and man-made detention structures.  This was done by creating HEC-RAS 

models using the 2000 DTM and determining the amount of storage at various discharges. 
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Using the 2000 terrain data, it appeared that the Dry Tributary flows down into the west side of 

Quarry-29, which contained about 700 acre-ft of storage.  Examining the 2005 terrain data, it 

appears that much of the terrain has changed, and approximately 950 acre-ft of storage is 

available.  It also appears that the outlet (or lowest exit point) of the quarry is in a new location, 

which changes the discharge rating curve.  Therefore, a new rating curve was computed at this 

quarry in HEC-RAS using the 2005 terrain data.  This updated rating curve resulted in a peak 

discharge of about 40 cfs lower than if using the 2000 rating curve. 

Since the area within and surrounding the large quarry is in a state of flux, and since WDNR 

does not know when ‘reclamation’ of the site would be completed, it is impossible to know what 

the final state of this area will be.  In the final analysis, it was determined that storage should not 

be taken into account as it cannot be guaranteed that any storage area will exist in the future.  

Over-predicting this storage would result in an under-prediction of flood hazards from this point 

down to the mouth of the Dry Tributary. 

On the Dry Tributary upstream of CTH PD, there are three existing ponds labeled EP-1, EP-5, 

and EP-6.  Under existing conditions, storage rating curves were developed for these three ponds 

using the 2000 DTM.  These three locations are considered ‘regional’ detention ponds in the XP-

SWMM model.  There are a number of smaller man-made detention ponds throughout the 

watershed that are considered ‘local’ detention structures.  For the basin models with ‘w/ Local’ 

in the title, local detention pond storage has been included by combining all of the local 

detention pond storage for each HEC-HMS subbasin.  See accompanying spreadsheet called 

‘ModelComparisons.xls’ for details. 

Under future conditions, the Earth Tech study proposed redesigned regional detention ponds at 

EP-1, EP-5, and EP-6.  It also proposed four new regional detention ponds at PP2, Pn1, EP-7, 

and EP-8.  The proposed Earth Tech designs for all seven of these structures have been used in 

this model.  Also, at EP-1, the Earth Tech report indicates that the "channel from the northeast 

will be routed around the pond on the east side to avoid the combination of peaks".  This 

scenario has been modeled by adding a junction immediately downstream of the reservoir EP-1 

and allowing basin R280W260 to bypass the reservoir. 

Subbasin R270W250 contains a development called Hawk’s Landing, which has three local 

detention ponds.  Data for these three detention ponds was not available (XP-SWMM model uses 

an output hydrograph for the development).  The storage at these three structures has not been 

accounted for in this model.  Generally, local detention ponds are designed for 2-year and 10-

year events and are much less significant than regional ponds during the 100-year event. 

Richardson’s Cave:  There is a cave adjacent to the Dry Tributary stream channel in subbasin 

R260W240.  A berm has been constructed to prevent low flows from entering the cave.  

According to the Earth Tech study, this berm may be overtopped during a 10-year event.  

However, the XP-SWMM does not account for any overflow loss into the cave.  This model also 

does not account for any loss due to the cave. 
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4.0 Model Summary 

The following two tables compare the peak discharges and total volumes of the HEC-HMS 

results to the Earth Tech XP-SWMM study on the Dry Tributary.  In HMS, these are the runs 

labeled ‘ExistingLocalCN/Mad’ and ‘FutureLocalCN/Mad’. 

 

Comparison of Existing HEC-HMS results to XP-SWMM 

 XP-SWMM HEC-HMS 

Description Location 
Peak Q 

(cfs) 

Volume 

(acre-ft) 
Location 

Peak Q 

(cfs) 

Volume 

(acre-ft) 

Pioneer Road West 

Crossing* 

Pn_Rd1_US 

to 

Pn_Rd1_DS 

79 95 --- --- --- 

Existing 

Tumbledown 

Golfcourse 
Z8_Weir 502 389 

R10W10 

Local 
436 340 

Pioneer Road East 

Crossing 
L202 511 478 JR290 570 443 

Valley View Road 
VV_Rd1_US 

to T7 
862 691 EP-1 800 682 

Midtown Road 

Mt_Rd2_US 

to 

Mt_Rd2_DS 

1047 959 
Mid-Town 

Road 
1016 935 

Shady Oak Lane L211 959 1049 
Shady Oak 

Lane 
1133 1033 

CTH PD L173 1008 1179 CTH PD 1283 1176 

*Existing HMS model does not have a component at the Pioneer Road West crossing. 

 



 

Tumbledown Trails Flood Study- Nahn and Associates 

12 June 13, 2019 

Comparison of Future HEC-HMS results to XP-SWMM 

 XP-SWMM HEC-HMS 

Description Location 
Peak Q 

(cfs) 

Volume 

(acre-ft) 
Location 

Peak 

Q (cfs) 

Volume 

(acre-ft) 

Pioneer Road West 

Crossing 

Pn_Rd1_US 

to Pn1_out 
58 95 Pn1 154 119 

Existing 

Tumbledown 

Golfcourse 

Z8_Weir 340 253 
R10W10 

Local 
390 356 

Pioneer Road East 

Crossing* 
AA1 to Z7 623 324 --- --- --- 

Valley View Road 
VV_Rd1_US 

to T7 
935 736 

Junction-DS 

EP-1 
844 814 

Midtown Road 

Mt_Rd2_US 

to 

Mt_Rd2_DS 

1042 1017 EP-7 1098 1088 

Shady Oak Lane L255 1082 1116 
Shady Oak 

Lane 
1226 1205 

CTH PD L313 1008 1239 CTH PD 1317 1376 

* No valid comparison in future conditions for Pioneer Rd East Crossing.  HMS JR290 does not include XP-SWMM 

catchments DD, BB, and Z8. 

 

In these two runs, attempts were made to mimic the XP-SWMM model in as much as possible by 

using similar Curve Numbers and storage due to detention ponds.  The two models compare 

fairly well.  The differences between the two answers can be attributed to different reach routing 

techniques (XP-SWMM uses a dynamic wave method), different rainfall distributions, and 

different subbasin configurations (which results in different lag times and combining of 

hydrographs). 

The next table compares the HEC-HMS results to values computed using the 2003 USGS 

regression equations, and also to the published 2003 FIS values for Badger Mill Creek.  The 

HMS results are based on the ‘ExistingLocalCN/Mad’ run. 

 



 

Tumbledown Trails Flood Study- Nahn and Associates 

13 June 13, 2019 

Comparison of Existing HEC-HMS results to Regression / FIS 

Description 
HEC-HMS 

Component 

DA 

(mi2)* 

Peak Q 

(cfs) 

Regression 

(cfs) 

FIS Q 

(cfs) 

Dry Tributary to Badger Mill Creek 

At confluence with 

Badger Mill Creek 
Dry Tributary 11.2 1701 836 1050 

Badger Mill Creek 

At confluence with 

Sugar River 
Outlet 32.2 4853 2048 --- 

At confluence of Dry 

Tributary (includes Dry 

Tributary) 

JR190 31.7 4803 2098 2960 

At Bruce Street JR170 20.1 3073 1006 2280 

At Divergence of Badger 

Mill Creek Diversion 

Channel 

Divergence Upstream 14.4 2204 1005 1920 

At Nesbitt Road UserPoint19 9.7 1723 882 1920 

At the confluence of 

East Branch Badger Mill 

Creek 

JR520 6.9 1130 619 860 

* Drainage areas based on HEC-HMS results 

 

For a detailed comparison of all of these results, see the accompanying spreadsheet called 

‘ModelComparisons.xls’ for details.   

On Badger Mill Creek, The 2003 regression equations (region 1 values) appear to give 

discharges on the low side.  This is probably due to the fact that much of this watershed is 

urbanized.  In the 2003 FIS, it indicates that the 1991 urban regression equations were used 

(along with similar basin calculations). 
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Appendix B- Drainage Area Transfer Method to Generate 100-Year Flow 
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Q100= 623 c.f.s. for future conditions at Pioneer Road East Crossing using XP-SWMM results 

Drainage area Ratio method- q100= 1133 c.f.s .for “Dry Tributary to Badger Mill Creek” at Shady Oak 

Lane- Source Table 10- FEMA 100year flows for Dane County 

Q100= 1133 cfs *(3.5 sq miles/7.5 sq miles)= 529.4 c.f.s. at Pioneer road crossing  

 

 

** Use more conservative value of 623 c.f.s. at Pioneer Road East Crossing** 

 

100 year Flow Change from Southwest to North Swale using Drainage Areas 

 

DA Total= 2242.44 acres 

DA- north= 591.81 acres+991.32acres =1583.13 acres 

Q100-north swale= 623*(1583.13/2242.44)= 439.8 say 440 c.f.s. 

Q100-northswale (not including Pioneer Road East)= 623*(991.32/2242.44)= 275 c.f.s. 

Q100-southwest swale= 623 *(658.87/2242.22) = 183 c.f.s. 
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Appendix C- Map of Upstream Drainage Areas 
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Appendix D-Starting 100-Year Water Surface Elevation Calculation  
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Starting Water Surface Elevation downstream of Pioneer Road Culvert- Tumbledown Trails Flood Study 

 

100 yr. WSEL of Dry Tributary to Badger Mill Creek at Mid-Town road bridge=1032.09 (FEMA Floodplain 

Map) 

 

Upstream Invert at Midtown Road culvert=1028.9 (FEMA Floodplain map) 

 

Downstream invert at fully expanded section 260 feet downstream of Pioneer Road=1042.42 (surveyed) 

 

Approximate 100-year WSEL downstream of Pioneer Road=1032.09+(1042.42-1028.9)=1045.61 
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Appendix E-Existing Conditions 100-Year Water Surface Elevations 

(Southwest and North Swales) 

  



HEC-RAS Profile Summary Table- Plan 12- Southwest Swale Existing  Conditions

*-indicated interpolated cross-section at 25 feet intervals

Reach River Sta ProfileQ Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

southwest swale 7 PF 1 183 1066 1067.24 1067.38 0.006368 3 61.04 92.36 0.65

southwest swale6.9286* PF 1 183 1065.84 1067.08 1067.22 0.006286 3 61.09 91.66 0.65

southwest swale6.8571* PF 1 183 1065.69 1066.92 1067.06 0.006342 3.02 60.65 90.63 0.65

southwest swale6.7857* PF 1 183 1065.53 1066.76 1066.9 0.006311 3.02 60.53 89.83 0.65

southwest swale6.7143* PF 1 183 1065.37 1066.6 1066.75 0.006411 3.05 60.02 88.99 0.65

southwest swale6.6429* PF 1 183 1065.21 1066.45 1066.59 0.006227 3.03 60.45 88.65 0.65

southwest swale6.5714* PF 1 183 1065.06 1066.28 1066.43 0.006377 3.06 59.75 87.66 0.65

southwest swale6.5000* PF 1 183 1064.9 1066.13 1066.27 0.006388 3.07 59.58 87.13 0.65

southwest swale6.4286* PF 1 183 1064.74 1065.97 1066.11 0.006284 3.06 59.86 87.1 0.65

southwest swale6.3571* PF 1 183 1064.59 1065.81 1065.95 0.006407 3.06 59.75 87.96 0.66

southwest swale6.2857* PF 1 183 1064.43 1065.65 1065.79 0.006479 3.06 59.75 88.71 0.66

southwest swale6.2143* PF 1 183 1064.27 1065.48 1065.63 0.006602 3.07 59.59 89.36 0.66

southwest swale6.1429* PF 1 183 1064.11 1065.32 1065.47 0.006645 3.07 59.59 89.8 0.66

southwest swale6.0714* PF 1 183 1063.96 1065.15 1065.3 0.006833 3.11 58.87 88.94 0.67

southwest swale 6 PF 1 183 1063.8 1064.93 1065.11 0.008428 3.37 54.35 85.27 0.74

southwest swale5.9630* PF 1 183 1063.59 1064.72 1064.9 0.0084 3.35 54.55 85.83 0.74

southwest swale5.9259* PF 1 183 1063.38 1064.52 1064.69 0.008436 3.36 54.45 85.73 0.74

southwest swale5.8889* PF 1 183 1063.17 1064.31 1064.48 0.008493 3.36 54.44 86.12 0.75

southwest swale5.8519* PF 1 183 1062.96 1064.1 1064.27 0.008489 3.36 54.42 85.99 0.75

southwest swale5.8148* PF 1 183 1062.74 1063.89 1064.07 0.008327 3.33 54.89 86.61 0.74

southwest swale5.7778* PF 1 183 1062.53 1063.68 1063.86 0.008497 3.36 54.5 86.39 0.75

southwest swale5.7407* PF 1 183 1062.32 1063.48 1063.65 0.008413 3.34 54.78 86.83 0.74

southwest swale5.7037* PF 1 183 1062.11 1063.27 1063.44 0.008478 3.35 54.63 86.75 0.74

southwest swale5.6667* PF 1 183 1061.9 1063.06 1063.24 0.008326 3.32 55.06 87.29 0.74

southwest swale5.6296* PF 1 183 1061.69 1062.86 1063.03 0.008424 3.34 54.84 87.19 0.74

southwest swale5.5926* PF 1 183 1061.48 1062.65 1062.82 0.008543 3.35 54.66 87.35 0.75

southwest swale5.5556* PF 1 183 1061.27 1062.44 1062.61 0.008355 3.32 55.06 87.51 0.74

southwest swale5.5185* PF 1 183 1061.06 1062.23 1062.4 0.008534 3.34 54.74 87.64 0.75

southwest swale5.4815* PF 1 183 1060.84 1062.02 1062.2 0.008345 3.32 55.11 87.64 0.74

southwest swale5.4444* PF 1 183 1060.63 1061.82 1061.99 0.008396 3.32 55.1 87.98 0.74



southwest swale5.4074* PF 1 183 1060.42 1061.61 1061.78 0.0085 3.34 54.83 87.73 0.74

southwest swale5.3704* PF 1 183 1060.21 1061.4 1061.57 0.00839 3.32 55.17 88.23 0.74

southwest swale5.3333* PF 1 183 1060 1061.2 1061.37 0.008417 3.32 55.09 88.13 0.74

southwest swale5.2963* PF 1 183 1059.79 1060.99 1061.16 0.008395 3.31 55.2 88.39 0.74

southwest swale5.2593* PF 1 183 1059.58 1060.78 1060.95 0.00842 3.32 55.13 88.27 0.74

southwest swale5.2222* PF 1 183 1059.37 1060.57 1060.74 0.008495 3.32 55.06 88.59 0.74

southwest swale5.1852* PF 1 183 1059.16 1060.36 1060.54 0.008498 3.33 54.99 88.35 0.74

southwest swale5.1481* PF 1 183 1058.94 1060.16 1060.33 0.008424 3.32 55.18 88.52 0.74

southwest swale5.1111* PF 1 183 1058.73 1059.95 1060.12 0.008465 3.32 55.05 88.31 0.74

southwest swale5.0741* PF 1 183 1058.52 1059.74 1059.91 0.008302 3.3 55.52 88.93 0.74

southwest swale5.0370* PF 1 183 1058.31 1059.54 1059.71 0.008052 3.26 56.17 89.46 0.72

southwest swale 5 PF 1 183 1058.1 1059.38 1059.52 0.006747 3.05 59.99 92.36 0.67

southwest swale4.9630* PF 1 183 1057.97 1059.22 1059.36 0.006722 3 61.08 96.34 0.66

southwest swale4.9259* PF 1 183 1057.83 1059.06 1059.19 0.006592 2.93 62.38 100.1 0.66

southwest swale4.8889* PF 1 183 1057.7 1058.9 1059.03 0.006664 2.9 63.16 104.09 0.66

southwest swale4.8519* PF 1 183 1057.57 1058.73 1058.86 0.006706 2.86 63.97 107.96 0.66

southwest swale4.8148* PF 1 183 1057.43 1058.58 1058.7 0.00651 2.79 65.65 112.7 0.64

southwest swale4.7778* PF 1 183 1057.3 1058.42 1058.54 0.006568 2.75 66.43 116.84 0.64

southwest swale4.7407* PF 1 183 1057.17 1058.26 1058.37 0.006551 2.71 67.6 121.83 0.64

southwest swale4.7037* PF 1 183 1057.03 1058.1 1058.21 0.006451 2.66 68.92 126.37 0.63

southwest swale4.6667* PF 1 183 1056.9 1057.95 1058.05 0.006521 2.62 69.82 131.6 0.63

southwest swale4.6296* PF 1 183 1056.77 1057.79 1057.89 0.00658 2.59 70.65 136.44 0.63

southwest swale4.5926* PF 1 183 1056.63 1057.63 1057.73 0.00632 2.51 72.84 142.91 0.62

southwest swale4.5556* PF 1 183 1056.5 1057.48 1057.57 0.006504 2.5 73.22 147.93 0.63

southwest swale4.5185* PF 1 183 1056.37 1057.32 1057.41 0.006577 2.47 74.23 154.35 0.63

southwest swale4.4815* PF 1 183 1056.23 1057.16 1057.25 0.006471 2.42 75.74 160.35 0.62

southwest swale4.4444* PF 1 183 1056.1 1057.01 1057.09 0.006383 2.36 77.54 168.34 0.61

southwest swale4.4074* PF 1 183 1055.97 1056.85 1056.93 0.006495 2.34 78.34 174.97 0.62

southwest swale4.3704* PF 1 183 1055.83 1056.69 1056.77 0.006469 2.29 79.92 183.4 0.61

southwest swale4.3333* PF 1 183 1055.7 1056.54 1056.62 0.006417 2.24 81.53 191.59 0.61

southwest swale4.2963* PF 1 183 1055.57 1056.38 1056.46 0.00656 2.21 82.63 201.47 0.61

southwest swale4.2593* PF 1 183 1055.43 1056.22 1056.29 0.006527 2.17 84.14 209.96 0.61

southwest swale4.2222* PF 1 183 1055.3 1056.07 1056.14 0.006313 2.1 87.12 223.42 0.59

southwest swale4.1852* PF 1 183 1055.17 1055.91 1055.98 0.006725 2.1 86.97 233.27 0.61



southwest swale4.1481* PF 1 183 1055.03 1055.75 1055.81 0.006609 2.05 89.14 245.73 0.6

southwest swale4.1111* PF 1 183 1054.9 1055.58 1055.65 0.00672 2.05 89.42 252.55 0.6

southwest swale4.0741* PF 1 183 1054.77 1055.42 1055.49 0.006604 2.02 90.7 261.14 0.6

southwest swale4.0370* PF 1 183 1054.63 1055.26 1055.32 0.006656 2.01 91.3 268.85 0.6

southwest swale 4 PF 1 183 1054.5 1055.09 1055.15 0.007234 2.05 89.91 277.08 0.62

southwest swale3.9706* PF 1 183 1054.29 1054.91 1054.98 0.007059 2.03 90.53 274.42 0.61

southwest swale3.9412* PF 1 183 1054.09 1054.73 1054.79 0.007631 2.07 88.44 269.37 0.63

southwest swale3.9118* PF 1 183 1053.88 1054.54 1054.6 0.00735 2.07 88.57 260.95 0.63

southwest swale3.8824* PF 1 183 1053.68 1054.35 1054.42 0.007538 2.12 86.47 250.5 0.63

southwest swale3.8529* PF 1 183 1053.47 1054.16 1054.23 0.007576 2.15 85.04 241.14 0.64

southwest swale3.8235* PF 1 183 1053.26 1053.97 1054.04 0.007529 2.18 83.87 231.82 0.64

southwest swale3.7941* PF 1 183 1053.06 1053.78 1053.86 0.007653 2.22 82.45 224.88 0.65

southwest swale3.7647* PF 1 183 1052.85 1053.59 1053.67 0.007677 2.24 81.55 219.34 0.65

southwest swale3.7353* PF 1 183 1052.65 1053.4 1053.48 0.007518 2.25 81.41 214.96 0.64

southwest swale3.7059* PF 1 183 1052.44 1053.21 1053.29 0.007681 2.28 80.21 210.49 0.65

southwest swale3.6765* PF 1 183 1052.24 1053.02 1053.1 0.007644 2.3 79.7 206.41 0.65

southwest swale3.6471* PF 1 183 1052.03 1052.83 1052.91 0.007569 2.3 79.4 202.98 0.65

southwest swale3.6176* PF 1 183 1051.82 1052.64 1052.72 0.007661 2.32 78.74 200.6 0.65

southwest swale3.5882* PF 1 183 1051.62 1052.45 1052.53 0.007622 2.33 78.61 199.02 0.65

southwest swale3.5588* PF 1 183 1051.41 1052.25 1052.34 0.007704 2.35 77.84 195.76 0.66

southwest swale3.5294* PF 1 183 1051.21 1052.06 1052.15 0.007694 2.37 77.23 191.75 0.66

southwest swale3.5000* PF 1 183 1051 1051.87 1051.96 0.007588 2.37 77.09 188.89 0.66

southwest swale3.4706* PF 1 183 1050.79 1051.68 1051.77 0.007575 2.39 76.62 185.78 0.66

southwest swale3.4412* PF 1 183 1050.59 1051.49 1051.58 0.007938 2.45 74.79 181.11 0.67

southwest swale3.4118* PF 1 183 1050.38 1051.3 1051.39 0.007549 2.42 75.74 180.05 0.66

southwest swale3.3824* PF 1 183 1050.18 1051.11 1051.2 0.007685 2.45 74.85 177.11 0.66

southwest swale3.3529* PF 1 183 1049.97 1050.91 1051.01 0.007666 2.46 74.46 174.5 0.66

southwest swale3.3235* PF 1 183 1049.76 1050.72 1050.82 0.007735 2.48 73.73 171.38 0.67

southwest swale3.2941* PF 1 183 1049.56 1050.53 1050.63 0.007674 2.49 73.5 169.05 0.67

southwest swale3.2647* PF 1 183 1049.35 1050.34 1050.44 0.007666 2.5 73.08 166.51 0.67

southwest swale3.2353* PF 1 183 1049.15 1050.15 1050.25 0.007599 2.5 73.12 165.69 0.66

southwest swale3.2059* PF 1 183 1048.94 1049.96 1050.06 0.007775 2.54 72.15 163 0.67

southwest swale3.1765* PF 1 183 1048.74 1049.77 1049.87 0.007347 2.5 73.28 162.4 0.66

southwest swale3.1471* PF 1 183 1048.53 1049.61 1049.7 0.006011 2.33 78.66 166.81 0.6



southwest swale3.1176* PF 1 183 1048.32 1049.52 1049.58 0.003707 1.94 94.11 181.72 0.48

southwest swale3.0882* PF 1 183 1048.12 1049.47 1049.5 0.001899 1.51 120.79 205.39 0.35

southwest swale3.0588* PF 1 183 1047.91 1049.45 1049.47 0.000879 1.15 158.47 227.25 0.24

southwest swale3.0294* PF 1 183 1047.71 1049.44 1049.45 0.000451 0.92 199.39 244.53 0.18

southwest swale 3 PF 1 440 1047.5 1049.36 1049.42 0.001806 1.95 226.21 254.62 0.36

southwest swale2.9524* PF 1 440 1047.45 1049.32 1049.38 0.001652 1.89 233.23 257.09 0.35

southwest swale2.9048* PF 1 440 1047.4 1049.29 1049.34 0.001507 1.83 240.62 259.46 0.33

southwest swale2.8571* PF 1 440 1047.36 1049.25 1049.3 0.001386 1.77 247.99 262.67 0.32

southwest swale2.8095* PF 1 440 1047.31 1049.22 1049.27 0.001249 1.71 256.97 265.55 0.31

southwest swale2.7619* PF 1 440 1047.26 1049.2 1049.24 0.001124 1.65 266.6 269.06 0.29

southwest swale2.7143* PF 1 440 1047.21 1049.17 1049.21 0.001006 1.59 277.09 272.53 0.28

southwest swale2.6667* PF 1 440 1047.17 1049.15 1049.19 0.000897 1.52 288.68 277.11 0.26

southwest swale2.6190* PF 1 440 1047.12 1049.13 1049.17 0.0008 1.46 300.44 281.06 0.25

southwest swale2.5714* PF 1 440 1047.07 1049.12 1049.15 0.000712 1.4 313.39 286.26 0.24

southwest swale2.5238* PF 1 440 1047.02 1049.1 1049.13 0.000619 1.35 326.46 289.23 0.22

southwest swale2.4762* PF 1 440 1046.98 1049.09 1049.12 0.000531 1.29 340.82 293.17 0.21

southwest swale2.4286* PF 1 440 1046.93 1049.08 1049.1 0.00046 1.24 355.26 298.17 0.19

southwest swale2.3810* PF 1 440 1046.88 1049.07 1049.09 0.0004 1.2 370.89 305.85 0.18

southwest swale2.3333* PF 1 440 1046.83 1049.06 1049.08 0.000349 1.16 387.48 313.82 0.17

southwest swale2.2857* PF 1 440 1046.79 1049.06 1049.08 0.000306 1.11 404.97 319.05 0.16

southwest swale2.2381* PF 1 440 1046.74 1049.05 1049.07 0.000269 1.07 423.47 325.06 0.15

southwest swale2.1905* PF 1 440 1046.69 1049.05 1049.06 0.000235 1.03 444.36 332.6 0.14

southwest swale2.1429* PF 1 440 1046.64 1049.04 1049.06 0.000208 1 465.35 341.44 0.14

southwest swale2.0952* PF 1 440 1046.6 1049.04 1049.05 0.000183 0.96 489.34 351.93 0.13

southwest swale2.0476* PF 1 440 1046.55 1049.03 1049.05 0.000162 0.93 514.74 364.62 0.12

southwest swale 2 PF 1 623 1046.5 1049.02 1049.04 0.000294 1.27 538.25 378.2 0.17

southwest swale1.9474* PF 1 623 1046.46 1049.01 1049.03 0.000257 1.2 566.75 396.91 0.16

southwest swale1.8947* PF 1 623 1046.43 1049.01 1049.03 0.000226 1.14 596.81 417.38 0.15

southwest swale1.8421* PF 1 623 1046.39 1049 1049.02 0.000197 1.08 631.58 440.48 0.14

southwest swale1.7895* PF 1 623 1046.35 1049 1049.02 0.000172 1.02 668.16 466.1 0.13

southwest swale1.7368* PF 1 623 1046.32 1049 1049.01 0.00015 0.96 708.02 495.32 0.12

southwest swale1.6842* PF 1 623 1046.28 1049 1049.01 0.000131 0.91 752.91 530.37 0.11

southwest swale1.6316* PF 1 623 1046.24 1048.99 1049 0.000113 0.86 802.55 568.72 0.1

southwest swale1.5789* PF 1 623 1046.21 1048.99 1049 0.000099 0.81 854.84 616.05 0.1



southwest swale1.5263* PF 1 623 1046.17 1048.99 1049 0.000086 0.76 912.88 653.57 0.09

southwest swale1.4737* PF 1 623 1046.13 1048.99 1049 0.000074 0.72 976.78 682.19 0.09

southwest swale1.4211* PF 1 623 1046.09 1048.99 1048.99 0.000064 0.68 1042.77 711.13 0.08

southwest swale1.3684* PF 1 623 1046.06 1048.99 1048.99 0.000056 0.64 1112.25 740.42 0.07

southwest swale1.3158* PF 1 623 1046.02 1048.99 1048.99 0.000049 0.6 1184.21 770.38 0.07

southwest swale1.2632* PF 1 623 1045.98 1048.99 1048.99 0.000042 0.57 1261.91 800.45 0.07

southwest swale1.2105* PF 1 623 1045.95 1048.99 1048.99 0.000037 0.54 1341.4 830.92 0.06

southwest swale1.1579* PF 1 623 1045.91 1048.98 1048.99 0.000032 0.51 1425.64 861.61 0.06

southwest swale1.1053* PF 1 623 1045.87 1048.98 1048.99 0.000028 0.48 1510.31 892.22 0.05

southwest swale1.0526* PF 1 623 1045.84 1048.98 1048.99 0.000025 0.45 1601.58 923.22 0.05

southwest swale 1 PF 1 623 1045.8 1048.98 1048.99 0.000022 0.43 1694.02 954.23 0.05

southwest swale0.98421* PF 1 623 1045.63 1048.98 1048.99 0.000017 0.39 1856.5 957.95 0.04

southwest swale0.96842* PF 1 623 1045.47 1048.98 1048.98 0.000013 0.37 2009.75 961.43 0.04

southwest swale0.95263* PF 1 623 1045.3 1048.98 1048.98 0.00001 0.34 2173.53 965.14 0.03

southwest swale0.93684* PF 1 623 1045.13 1048.98 1048.98 0.000008 0.31 2337.55 968.82 0.03

southwest swale0.92105* PF 1 623 1044.97 1048.98 1048.98 0.000007 0.29 2492.95 972.34 0.03

southwest swale0.90526* PF 1 623 1044.8 1048.98 1048.98 0.000006 0.28 2658.48 976.04 0.03

southwest swale0.88947* PF 1 623 1044.64 1048.98 1048.98 0.000005 0.26 2815.4 985.75 0.02

southwest swale0.87368* PF 1 623 1044.47 1048.98 1048.98 0.000004 0.25 2983.86 996.87 0.02

southwest swale0.85789* PF 1 623 1044.3 1048.98 1048.98 0.000003 0.23 3154.18 1008 0.02

southwest swale0.84211* PF 1 623 1044.14 1048.98 1048.98 0.000003 0.22 3316.33 1018.48 0.02

southwest swale0.82632* PF 1 623 1043.97 1048.98 1048.98 0.000003 0.21 3490.23 1029.6 0.02

southwest swale0.81053* PF 1 623 1043.8 1048.98 1048.98 0.000002 0.2 3666.05 1040.73 0.02

southwest swale0.79474* PF 1 623 1043.64 1048.98 1048.98 0.000002 0.19 3833.5 1051.2 0.02

southwest swale0.77895* PF 1 623 1043.47 1048.98 1048.98 0.000002 0.18 4012.95 1062.32 0.01

southwest swale0.76316* PF 1 623 1043.31 1048.98 1048.98 0.000001 0.18 4183.91 1072.8 0.01

southwest swale0.74737* PF 1 623 1043.14 1048.98 1048.98 0.000001 0.17 4367.28 1083.94 0.01

southwest swale0.73158* PF 1 623 1042.97 1048.98 1048.98 0.000001 0.16 4552.43 1095.06 0.01

southwest swale0.71579* PF 1 623 1042.81 1048.98 1048.98 0.000001 0.16 4728.5 1105.54 0.01

southwest swale 0.7 PF 1 623 1042.64 1048.98 1045.06 1048.98 0.000001 0.15 4916.89 1107.38 0.01

southwest swale 0.65 Culvert

southwest swale 0.6 PF 1 623 1041.31 1046.82 1044.86 1047.08 0.001955 4.28 153.25 369.37 0.37

southwest swale0.59000* PF 1 623 1041.42 1046.91 1046.95 0.000451 1.97 546.9 384.45 0.17

southwest swale0.58000* PF 1 623 1041.53 1046.9 1046.94 0.000504 2.09 535.63 383 0.18



southwest swale0.57000* PF 1 623 1041.64 1046.88 1046.92 0.000537 2.16 523.38 374.13 0.19

southwest swale0.56000* PF 1 623 1041.75 1046.87 1046.91 0.000557 2.19 503.82 342.81 0.19

southwest swale0.55000* PF 1 623 1041.86 1046.85 1046.89 0.000598 2.25 475.38 306.79 0.2

southwest swale0.54000* PF 1 623 1041.98 1046.82 1046.88 0.000676 2.36 435.69 266.55 0.21

southwest swale0.53000* PF 1 623 1042.09 1046.79 1046.85 0.000828 2.56 383 222.52 0.23

southwest swale0.52000* PF 1 623 1042.2 1046.74 1046.82 0.001132 2.91 317.34 174.9 0.27

southwest swale0.51000* PF 1 623 1042.31 1046.62 1046.77 0.001908 3.61 235.15 122.77 0.35

southwest swale 0.5 PF 1 623 1042.42 1045.68 1045.68 1046.48 0.013855 7.49 96.12 63.72 0.88



HEC-RAS Profile Summary Table- Plan 08- North Swale Proposed Conditions

*-indicated interpolated cross-section at 25 feet intervals

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

north trib 4 PF 1 275 1053.3 1055.7 1055.75 0.000447 1.8 178.85 141.69 0.21

north trib 3.8462* PF 1 275 1053.2 1055.7 1055.73 0.000325 1.58 213.17 164.38 0.18

north trib 3.6923* PF 1 275 1053.11 1055.7 1055.72 0.000239 1.39 251.26 187.19 0.16

north trib 3.5385* PF 1 275 1053.01 1055.7 1055.72 0.000173 1.21 292.59 197.83 0.13

north trib 3.3846* PF 1 275 1052.92 1055.7 1055.71 0.000128 1.07 335.98 208.49 0.12

north trib 3.2308* PF 1 275 1052.82 1055.7 1055.71 0.000096 0.94 381 219.13 0.1

north trib 3.0769* PF 1 275 1052.72 1055.7 1055.71 0.000073 0.84 428.53 229.78 0.09

north trib 2.9231* PF 1 275 1052.63 1055.7 1055.7 0.000056 0.75 478.21 240.42 0.08

north trib 2.7692* PF 1 275 1052.53 1055.7 1055.7 0.000044 0.67 530.15 251.07 0.07

north trib 2.6154* PF 1 275 1052.43 1055.7 1055.7 0.000034 0.61 583.61 261.71 0.06

north trib 2.4615* PF 1 275 1052.34 1055.7 1055.7 0.000027 0.55 639.79 272.37 0.06

north trib 2.3077* PF 1 275 1052.24 1055.7 1055.7 0.000022 0.5 697.45 283.01 0.05

north trib 2.1538* PF 1 275 1052.15 1055.7 1055.7 0.000018 0.46 757.17 293.66 0.04

north trib 2 PF 1 275 1052.05 1055.7 1055.7 0.000015 0.42 819.36 304.3 0.04

north trib 1.8500* PF 1 275 1051.95 1055.7 1055.7 0.000016 0.45 831.92 347.25 0.04

north trib 1.7000* PF 1 275 1051.85 1055.69 1055.7 0.000018 0.49 814.58 390.2 0.05

north trib 1.5500* PF 1 275 1051.76 1055.69 1055.7 0.000023 0.55 768.02 429.5 0.05

north trib 1.4 PF 1 275 1051.66 1055.69 1055.7 0.000028 0.62 696.71 449.17 0.06

north trib 1.3 PF 1 275 1051.57 1055.58 1052.98 1055.67 0.000353 2.35 117.05 448.15 0.21

north trib 1.25 Culvert

north trib 1.2 PF 1 275 1051.22 1052.63 1052.63 1053.33 0.011515 6.69 41.13 64.11 0.99

north trib 1.1 PF 1 275 1051.12 1052.54 1052.72 0.00342 3.38 81.35 64.24 0.53

north trib 1.0833* PF 1 275 1051.02 1052.46 1052.63 0.003769 3.35 82.2 64.37 0.52

north trib 1.0667* PF 1 275 1050.91 1052.37 1052.54 0.003833 3.3 83.41 64.56 0.51

north trib 1.0500* PF 1 275 1050.81 1052.26 1052.43 0.004339 3.3 83.24 64.53 0.51

north trib 1.0333* PF 1 275 1050.71 1052.14 1052.32 0.005144 3.37 81.65 64.29 0.53

north trib 1.0167* PF 1 275 1050.6 1051.99 1051.55 1052.18 0.00599 3.48 79.06 63.88 0.55

north trib 1 PF 1 275 1050.5 1051.45 1051.45 1051.88 0.024795 5.32 51.7 59.45 1.01
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Appendix F-Proposed Conditions 100-Year Water Surface Elevations 

(Southwest and North Swales) 

  



Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

southwest swale 12 PF 1 183 1064.45 1065.21 1065.17 1065.52 0.012665 4.43 41.32 58.22 0.93

southwest swale11.800* PF 1 183 1064.13 1064.87 1064.85 1065.19 0.013713 4.53 40.38 58.33 0.96

southwest swale11.600* PF 1 183 1063.8 1064.56 1064.52 1064.86 0.01276 4.42 41.39 58.78 0.93

southwest swale11.400* PF 1 183 1063.48 1064.23 1064.2 1064.54 0.013612 4.5 40.63 58.94 0.96

southwest swale11.200* PF 1 183 1063.15 1063.9 1063.87 1064.21 0.013167 4.45 41.16 59.36 0.94

southwest swale 11 PF 1 183 1062.83 1063.58 1063.55 1063.89 0.013127 4.43 41.35 59.91 0.94

southwest swale10.909* PF 1 183 1062.52 1063.27 1063.24 1063.58 0.013255 4.45 41.13 59.57 0.94

southwest swale10.818* PF 1 183 1062.21 1062.96 1062.93 1063.27 0.013111 4.44 41.21 59.36 0.94

southwest swale10.727* PF 1 183 1061.9 1062.65 1062.62 1062.96 0.013461 4.48 40.82 59.12 0.95

southwest swale10.636* PF 1 183 1061.59 1062.51 1062.71 0.006509 3.56 51.38 60.91 0.68

southwest swale10.545* PF 1 183 1061.28 1062.48 1062.59 0.002662 2.67 68.46 63.78 0.45

southwest swale10.455* PF 1 183 1060.96 1062.47 1062.54 0.001209 2.07 88.37 66.76 0.32

southwest swale10.364* PF 1 183 1060.65 1062.47 1062.51 0.000623 1.68 109 70.52 0.23

southwest swale10.273* PF 1 183 1060.34 1062.47 1062.5 0.000352 1.42 130.91 74.13 0.18

southwest swale10.182* PF 1 183 1060.03 1062.47 1062.49 0.000215 1.22 153.73 79.51 0.15

southwest swale10.091* PF 1 183 1059.72 1062.47 1062.48 0.00014 1.08 176.67 83.66 0.12

southwest swale 10 PF 1 183 1059.41 1062.46 1062.48 0.000097 0.97 198.57 83.65 0.1

southwest swale9.7333* PF 1 183 1059.22 1062.46 1062.48 0.000077 0.9 214.74 87.13 0.09

southwest swale9.4667* PF 1 183 1059.04 1062.46 1059.77 1062.47 0.000067 0.9 205.64 90.41 0.09

southwest swale 9.2 PF 1 183 1058.85 1062.43 1059.8 1062.47 0.000158 1.46 125.4 93.38 0.14

southwest swale 9.15 Culvert

southwest swale 9.1 PF 1 183 1057.97 1058.91 1058.91 1059.39 0.013687 5.56 32.91 64.02 1.01

southwest swale 9 PF 1 183 1057.83 1058.66 1058.56 1058.94 0.00948 4.24 43.19 62.48 0.82

southwest swale8.9231* PF 1 183 1057.63 1058.48 1058.72 0.007952 3.94 47.89 61.92 0.76

southwest swale8.8462* PF 1 183 1057.44 1058.28 1058.53 0.00819 3.97 47.31 61.34 0.77

southwest swale8.7692* PF 1 183 1057.24 1058.09 1058.33 0.007985 3.94 47.51 60.85 0.76

southwest swale8.6923* PF 1 183 1057.05 1057.9 1058.14 0.008219 3.97 47 60.48 0.77

southwest swale8.6154* PF 1 183 1056.85 1057.71 1057.95 0.007972 3.93 47.33 60.14 0.76

southwest swale8.5385* PF 1 183 1056.66 1057.51 1057.75 0.008294 3.98 46.68 59.76 0.77

southwest swale8.4615* PF 1 183 1056.46 1057.32 1057.56 0.007976 3.92 47.21 59.62 0.76

southwest swale8.3846* PF 1 183 1056.27 1057.12 1057.37 0.008257 3.96 46.67 59.32 0.77

southwest swale8.3077* PF 1 183 1056.07 1056.93 1057.17 0.008007 3.92 47.07 59.12 0.76



southwest swale8.2308* PF 1 183 1055.88 1056.74 1056.98 0.008257 3.95 46.64 58.96 0.77

southwest swale8.1538* PF 1 183 1055.68 1056.55 1056.78 0.008018 3.91 47.06 58.79 0.76

southwest swale8.0769* PF 1 183 1055.49 1056.35 1056.59 0.00816 3.92 46.84 58.69 0.76

southwest swale 8 PF 1 183 1055.29 1056.17 1056.4 0.007586 3.83 47.91 58.65 0.74

southwest swale7.9231* PF 1 183 1055.11 1055.99 1056.22 0.00761 3.78 48.46 59.85 0.74

southwest swale7.8462* PF 1 183 1054.93 1055.81 1056.04 0.007538 3.78 48.56 59.83 0.73

southwest swale7.7692* PF 1 183 1054.75 1055.63 1055.85 0.007493 3.77 48.69 60.03 0.73

southwest swale7.6923* PF 1 183 1054.57 1055.46 1055.68 0.00735 3.75 49.01 60.17 0.73

southwest swale7.6154* PF 1 183 1054.39 1055.29 1055.5 0.006924 3.68 49.97 60.44 0.71

southwest swale7.5385* PF 1 183 1054.21 1055.15 1055.34 0.005998 3.52 52.31 60.89 0.66

southwest swale7.4615* PF 1 183 1054.03 1055.05 1055.21 0.004584 3.24 57.04 61.81 0.59

southwest swale7.3846* PF 1 183 1053.85 1054.98 1055.11 0.00319 2.89 64.14 63.15 0.5

southwest swale7.3077* PF 1 183 1053.67 1054.94 1055.04 0.002148 2.55 72.94 64.7 0.42

southwest swale7.2308* PF 1 183 1053.49 1054.91 1054.99 0.001444 2.24 83.11 66.49 0.35

southwest swale7.1538* PF 1 183 1053.31 1054.9 1054.96 0.00099 1.99 94.19 68.38 0.29

southwest swale7.0769* PF 1 183 1053.13 1054.88 1054.93 0.000697 1.77 105.87 70.31 0.25

southwest swale 7 PF 1 183 1052.95 1054.88 1054.92 0.000502 1.59 118.24 72.31 0.21

southwest swale6.9286* PF 1 183 1052.79 1054.87 1054.9 0.000383 1.46 129.47 74.03 0.19

southwest swale6.8571* PF 1 183 1052.63 1054.87 1054.89 0.000296 1.34 141.13 75.79 0.17

southwest swale6.7857* PF 1 183 1052.47 1054.86 1054.89 0.000232 1.23 153.15 77.52 0.15

southwest swale6.7143* PF 1 183 1052.32 1054.86 1054.88 0.000187 1.15 164.9 79.27 0.14

southwest swale6.6429* PF 1 183 1052.16 1054.86 1054.88 0.000151 1.07 177.46 81.01 0.12

southwest swale6.5714* PF 1 183 1052 1054.86 1054.87 0.000123 1 190.46 82.8 0.11

southwest swale6.5000* PF 1 183 1051.84 1054.86 1054.87 0.00011 0.92 204.78 90.72 0.11

southwest swale6.4286* PF 1 183 1051.68 1054.85 1054.87 0.000084 0.86 221.94 93.69 0.09

southwest swale6.3571* PF 1 183 1051.52 1054.85 1054.86 0.000065 0.81 238.1 93.85 0.08

southwest swale6.2857* PF 1 183 1051.36 1054.85 1054.86 0.000052 0.77 252.32 93.32 0.08

southwest swale6.2143* PF 1 183 1051.21 1054.85 1054.86 0.000044 0.75 264.07 92.35 0.07

southwest swale6.1429* PF 1 183 1051.05 1054.85 1054.86 0.000038 0.73 273.57 90.89 0.07

southwest swale6.0714* PF 1 183 1050.89 1054.85 1054.86 0.000035 0.72 280.69 89.18 0.06

southwest swale 6 PF 1 183 1050.73 1054.85 1054.86 0.000032 0.72 284.68 87.12 0.06

southwest swale5.6000* PF 1 183 1050.64 1054.85 1051.37 1054.86 0.000036 0.78 238.67 87.88 0.07

southwest swale 5.2 PF 1 183 1050.54 1054.82 1051.57 1054.85 0.000112 1.38 132.66 88.52 0.12

southwest swale 5.15 Culvert



southwest swale 5.1 PF 1 183 1050 1051.02 1051.02 1051.54 0.013128 5.77 31.74 57.79 1

southwest swale 5 PF 1 183 1049.85 1050.82 1050.63 1051.04 0.006252 3.81 49.93 57.19 0.69

southwest swale4.9000* PF 1 183 1049.71 1050.68 1050.9 0.006128 3.77 50.31 57.52 0.68

southwest swale4.8000* PF 1 183 1049.58 1050.54 1050.76 0.00628 3.78 50.04 57.82 0.69

southwest swale4.7000* PF 1 183 1049.44 1050.4 1050.61 0.006141 3.73 50.48 58.17 0.68

southwest swale4.6000* PF 1 183 1049.31 1050.26 1050.47 0.006319 3.75 50.16 58.49 0.69

southwest swale4.5000* PF 1 183 1049.17 1050.12 1050.33 0.006194 3.7 50.59 58.86 0.68

southwest swale4.4000* PF 1 183 1049.03 1049.98 1050.19 0.005946 3.64 51.37 59.31 0.66

southwest swale4.3000* PF 1 183 1048.9 1049.85 1050.05 0.005845 3.6 51.82 59.79 0.66

southwest swale4.2000* PF 1 183 1048.76 1049.73 1049.92 0.005287 3.47 53.64 60.42 0.63

southwest swale4.1000* PF 1 183 1048.63 1049.63 1049.8 0.004729 3.33 55.75 61.18 0.6

southwest swale 4 PF 1 183 1048.49 1049.55 1049.7 0.003778 3.1 60 62.18 0.54

southwest swale3.9333* PF 1 183 1048.38 1049.48 1049.61 0.003137 2.88 64.26 64.02 0.49

southwest swale3.8667* PF 1 183 1048.27 1049.43 1049.54 0.002505 2.65 69.71 66.09 0.44

southwest swale3.8000* PF 1 183 1048.16 1049.39 1049.48 0.001948 2.41 76.26 68.31 0.39

southwest swale3.7333* PF 1 183 1048.05 1049.36 1049.43 0.001491 2.19 83.84 70.64 0.35

southwest swale3.6667* PF 1 183 1047.94 1049.34 1049.4 0.001131 1.99 92.41 73.08 0.31

southwest swale3.6000* PF 1 183 1047.83 1049.32 1049.37 0.000861 1.81 101.7 75.56 0.27

southwest swale3.5333* PF 1 183 1047.72 1049.31 1049.35 0.00066 1.64 111.72 78.08 0.24

southwest swale3.4667* PF 1 183 1047.61 1049.3 1049.33 0.000509 1.5 122.4 80.65 0.21

southwest swale3.4000* PF 1 183 1047.5 1049.29 1049.32 0.000396 1.37 133.76 83.22 0.19

southwest swale3.3333* PF 1 183 1047.39 1049.29 1049.31 0.000311 1.26 145.61 85.81 0.17

southwest swale3.2667* PF 1 183 1047.28 1049.28 1049.31 0.000247 1.16 158.04 88.44 0.15

southwest swale3.2000* PF 1 183 1047.17 1049.28 1049.3 0.000198 1.07 170.98 91.05 0.14

southwest swale3.1333* PF 1 183 1047.06 1049.28 1049.29 0.000159 0.99 184.55 93.67 0.12

southwest swale3.0667* PF 1 183 1046.95 1049.28 1049.29 0.00013 0.92 198.57 96.31 0.11

southwest swale 3 PF 1 440 1046.84 1049.2 1049.28 0.000686 2.14 206.1 98.44 0.26

southwest swale2.9333* PF 1 440 1046.75 1049.19 1049.26 0.000605 2.04 215.61 100.66 0.24

southwest swale2.8667* PF 1 440 1046.65 1049.18 1049.24 0.000529 1.95 226.17 102.81 0.23

southwest swale2.8000* PF 1 440 1046.56 1049.18 1049.23 0.000468 1.87 236.33 105.06 0.22

southwest swale2.7333* PF 1 440 1046.46 1049.17 1049.22 0.000412 1.78 247.49 107.31 0.2

southwest swale2.6667* PF 1 440 1046.37 1049.16 1049.21 0.000367 1.71 258 109.51 0.19

southwest swale2.6000* PF 1 440 1046.28 1049.16 1049.2 0.000328 1.64 268.9 111.78 0.18

southwest swale2.5333* PF 1 440 1046.18 1049.15 1049.19 0.000291 1.57 280.84 114.07 0.17



southwest swale2.4667* PF 1 440 1046.09 1049.15 1049.18 0.000261 1.51 292.14 116.29 0.17

southwest swale2.4000* PF 1 440 1045.99 1049.14 1049.17 0.000233 1.45 304.46 118.59 0.16

southwest swale2.3333* PF 1 440 1045.9 1049.14 1049.17 0.00021 1.4 316.45 120.92 0.15

southwest swale2.2667* PF 1 440 1045.81 1049.14 1049.16 0.00019 1.35 328.34 123.17 0.14

southwest swale2.2000* PF 1 440 1045.71 1049.13 1049.16 0.000171 1.3 341.37 125.49 0.14

southwest swale2.1333* PF 1 440 1045.62 1049.13 1049.15 0.000155 1.25 353.96 127.82 0.13

southwest swale2.0667* PF 1 440 1045.52 1049.13 1049.15 0.00014 1.21 367.24 130.1 0.12

southwest swale 2 PF 1 440 1045.43 1049.13 1049.15 0.000127 1.17 380.26 132.45 0.12

southwest swale1.9545* PF 1 440 1045.34 1049.12 1049.14 0.000116 1.14 391.32 133.45 0.11

southwest swale1.9091* PF 1 440 1045.25 1049.12 1049.14 0.000106 1.11 402.24 134.58 0.11

southwest swale1.8636* PF 1 440 1045.16 1049.12 1049.14 0.000096 1.08 413.45 135.99 0.1

southwest swale1.8182* PF 1 440 1045.06 1049.12 1049.13 0.000088 1.05 425.33 137.54 0.1

southwest swale1.7727* PF 1 440 1044.97 1049.12 1049.13 0.000081 1.03 436.56 139.36 0.1

southwest swale1.7273* PF 1 440 1044.88 1049.11 1049.13 0.000075 1.01 447.97 141.48 0.09

southwest swale1.6818* PF 1 440 1044.79 1049.11 1049.13 0.000069 0.99 459.61 143.92 0.09

southwest swale1.6364* PF 1 440 1044.7 1049.11 1049.13 0.000064 0.96 471.4 146.82 0.09

southwest swale1.5909* PF 1 440 1044.61 1049.11 1049.12 0.000059 0.94 483.66 150.07 0.08

southwest swale1.5455* PF 1 440 1044.52 1049.11 1049.12 0.000055 0.93 495.94 153.82 0.08

southwest swale1.5000* PF 1 440 1044.43 1049.11 1049.12 0.000051 0.91 509.15 158.31 0.08

southwest swale1.4545* PF 1 440 1044.33 1049.11 1049.12 0.000047 0.89 523.6 163.43 0.08

southwest swale1.4091* PF 1 440 1044.24 1049.11 1049.12 0.000044 0.87 537.75 169.67 0.07

southwest swale1.3636* PF 1 440 1044.15 1049.11 1049.12 0.000041 0.85 553.29 177.05 0.07

southwest swale1.3182* PF 1 440 1044.06 1049.11 1049.12 0.000039 0.84 569.57 185.63 0.07

southwest swale1.2727* PF 1 440 1043.97 1049.11 1049.12 0.000036 0.82 588.01 195.99 0.07

southwest swale1.2273* PF 1 440 1043.88 1049.11 1049.11 0.000034 0.81 608.09 208.41 0.07

southwest swale1.1818* PF 1 440 1043.79 1049.1 1049.11 0.000031 0.79 631.11 222.91 0.06

southwest swale1.1364* PF 1 440 1043.69 1049.1 1049.11 0.000029 0.77 657.6 231.45 0.06

southwest swale1.0909* PF 1 440 1043.6 1049.1 1049.11 0.000027 0.75 684.49 241.17 0.06

southwest swale1.0455* PF 1 440 1043.51 1049.1 1049.11 0.000025 0.73 713.59 252.62 0.06

southwest swale 1 PF 1 623 1043.42 1049.1 1049.11 0.000046 1.01 742.55 264.23 0.08

southwest swale0.95000* PF 1 623 1043.29 1049.1 1049.1 0.000019 0.63 1216.37 407.38 0.05

southwest swale0.90000* PF 1 623 1043.16 1049.1 1049.1 0.000009 0.43 1787.52 550.16 0.03

southwest swale0.85000* PF 1 623 1043.03 1049.1 1049.1 0.000004 0.31 2456.72 692.39 0.02

southwest swale0.80000* PF 1 623 1042.9 1049.1 1049.1 0.000002 0.23 3223.14 834.18 0.02



southwest swale0.75000* PF 1 623 1042.77 1049.1 1049.1 0.000001 0.18 4086.99 973.26 0.01

southwest swale 0.7 PF 1 623 1042.64 1049.1 1045.06 1049.1 0.000001 0.15 5048.42 1107.38 0.01

southwest swale 0.65 Culvert

southwest swale 0.6 PF 1 623 1041.31 1046.89 1044.86 1047.14 0.001853 4.21 155.76 379.83 0.36

southwest swale0.59000* PF 1 623 1041.42 1046.98 1047.01 0.000421 1.93 572.1 398.92 0.17

southwest swale0.58000* PF 1 623 1041.53 1046.96 1047 0.00046 2.02 561.44 397.07 0.18

southwest swale0.57000* PF 1 623 1041.64 1046.95 1046.99 0.000478 2.06 549.38 381.08 0.18

southwest swale0.56000* PF 1 623 1041.75 1046.94 1046.97 0.000496 2.09 528.18 348.72 0.18

southwest swale0.55000* PF 1 623 1041.86 1046.92 1046.96 0.000533 2.15 497.69 311.84 0.19

southwest swale0.54000* PF 1 623 1041.98 1046.9 1046.95 0.000604 2.26 455.64 270.83 0.2

southwest swale0.53000* PF 1 623 1042.09 1046.87 1046.93 0.000739 2.45 400.3 226.06 0.22

southwest swale0.52000* PF 1 623 1042.2 1046.82 1046.9 0.001007 2.79 331.85 177.68 0.26

southwest swale0.51000* PF 1 623 1042.31 1046.72 1046.85 0.001678 3.45 246.78 124.73 0.33

southwest swale 0.5 PF 1 623 1042.42 1046.33 1045.68 1046.71 0.005007 5.32 138.67 67.67 0.55



North Tributary Proposed Conditions Profile summary Table - June 13, 2019

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

revised 4 PF 1 275 1053 1054.26 1054.5 0.00495 3.88 71.12 62.63 0.63

revised 3.9375* PF 1 275 1052.88 1054.14 1054.37 0.005066 3.91 70.61 62.56 0.64

revised 3.8750* PF 1 275 1052.75 1054.01 1054.25 0.004991 3.89 70.94 62.61 0.63

revised 3.8125* PF 1 275 1052.62 1053.89 1054.12 0.004878 3.86 71.44 62.67 0.63

revised 3.7500* PF 1 275 1052.5 1053.76 1054 0.00495 3.88 71.12 62.63 0.63

revised 3.6875* PF 1 275 1052.38 1053.64 1053.87 0.005065 3.91 70.62 62.56 0.64

revised 3.6250* PF 1 275 1052.25 1053.51 1053.75 0.004989 3.89 70.95 62.61 0.63

revised 3.5625* PF 1 275 1052.12 1053.39 1053.62 0.004876 3.86 71.45 62.66 0.63

revised 3.5000* PF 1 275 1052 1053.26 1053.5 0.004944 3.88 71.14 62.63 0.63

revised 3.4375* PF 1 275 1051.88 1053.14 1053.37 0.005057 3.91 70.65 62.57 0.64

revised 3.3750* PF 1 275 1051.75 1053.01 1053.25 0.004979 3.89 70.99 62.61 0.63

revised 3.3125* PF 1 275 1051.62 1052.89 1053.12 0.00486 3.86 71.53 62.69 0.62

revised 3.2500* PF 1 275 1051.5 1052.77 1053 0.00491 3.87 71.3 62.65 0.63

revised 3.1875* PF 1 275 1051.38 1052.64 1052.88 0.004993 3.89 70.93 62.62 0.63

revised 3.1250* PF 1 275 1051.25 1052.52 1052.75 0.00488 3.87 71.44 62.71 0.63

revised 3.0625* PF 1 275 1051.12 1052.4 1052.63 0.004699 3.82 72.28 62.91 0.62

revised 3 PF 1 275 1051 1052.29 1052.51 0.004649 3.81 72.52 62.85 0.61

revised 2.9375* PF 1 275 1050.88 1052.17 1052.39 0.004568 3.79 72.92 62.93 0.61

revised 2.8750* PF 1 275 1050.75 1052.07 1052.28 0.004254 3.71 74.55 63.17 0.59

revised 2.8125* PF 1 275 1050.62 1051.98 1052.18 0.003834 3.59 77 63.55 0.56

revised 2.7500* PF 1 275 1050.5 1051.89 1052.08 0.00348 3.49 79.37 63.93 0.54

revised 2.6875* PF 1 275 1050.38 1051.82 1052 0.003083 3.37 82.45 64.42 0.51

revised 2.6250* PF 1 275 1050.25 1051.76 1051.92 0.002588 3.19 87.13 65.14 0.47

revised 2.5625* PF 1 275 1050.12 1051.72 1051.86 0.002133 3.01 92.63 65.96 0.43

revised 2.5000* PF 1 275 1050 1051.68 1051.81 0.001784 2.85 98.07 66.79 0.4

revised 2.4375* PF 1 275 1049.88 1051.65 1051.76 0.001483 2.69 104.06 67.7 0.37

revised 2.3750* PF 1 275 1049.75 1051.63 1051.72 0.001203 2.53 111.31 68.75 0.33

revised 2.3125* PF 1 275 1049.62 1051.61 1051.69 0.000979 2.37 119.02 69.84 0.3

revised 2.2500* PF 1 275 1049.5 1051.59 1051.67 0.000814 2.24 126.37 70.9 0.28

revised 2.1875* PF 1 275 1049.38 1051.58 1051.65 0.000681 2.12 134.04 71.99 0.26

revised 2.1250* PF 1 275 1049.25 1051.57 1051.63 0.000562 2 142.75 73.18 0.24



revised 2.0625* PF 1 275 1049.12 1051.56 1051.61 0.000467 1.89 151.73 74.38 0.22

revised 2 PF 1 275 1049 1051.55 1051.6 0.000397 1.8 160.22 75.53 0.2

revised 1.8333* PF 1 275 1048.89 1051.55 1051.59 0.000344 1.72 167.98 76.21 0.19

revised 1.6667* PF 1 275 1048.77 1051.54 1051.58 0.000296 1.65 176.29 76.9 0.18

revised 1.5000* PF 1 275 1048.66 1051.54 1051.58 0.000259 1.59 184.3 77.61 0.17

revised 1.3333* PF 1 275 1048.55 1051.54 1051.57 0.000228 1.53 192.41 78.33 0.16

revised 1.1667* PF 1 275 1048.43 1051.53 1051.56 0.0002 1.47 201.01 79.04 0.15

revised 1 PF 1 275 1048.32 1051.53 1051.56 0.000177 1.42 209.33 79.76 0.14

revised 0.92500* PF 1 275 1048.21 1051.53 1051.56 0.000157 1.37 218.02 80.74 0.13

revised 0.85000* PF 1 275 1048.1 1051.53 1051.55 0.00014 1.32 226.84 81.71 0.13

revised 0.77500* PF 1 275 1047.99 1051.52 1048.94 1051.55 0.000128 1.29 221.08 82.68 0.12

revised 0.7 PF 1 275 1047.88 1051.48 1049.04 1051.54 0.000285 1.96 140.2 83.23 0.18

revised 0.5 Culvert

revised 0.25 PF 1 275 1047.36 1049.23 1048.51 1049.45 0.00252 3.77 72.89 67.7 0.49

revised 0.2 PF 1 275 1047.3 1049.28 1048.24 1049.37 0.000992 2.42 118.08 68.7 0.31
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Appendix G- - Drainage Area Transfer Method to Generate 500-Year Flow 
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Drainage area Ratio method- Q500= 1730 c.f.s. for “Dry Tributary to Badger Mill Creek” at Shady Oak 

Lane- Source Table 10- “Summary of Discharges”, FEMA Flood Insurance Study for Dane County, page 

36, Volume 1 of 4, 06/16/2016 

Q500= 1730 cfs *(3.5 sq miles/7.5 sq miles) = 807.3 c.f.s. at Pioneer road crossing  

 

 

** Use more 807.3 c.f.s.  for 500-year flow at Pioneer Road East Crossing** 

 

Calculate 500-year Flow Change from Southwest to North Swale using Drainage Areas 

 

DA Total= 2242.44 acres 

DA- north= 591.81 acres+991.32acres =1583.13 acres 

Q500-north swale= 807.3*(1583.13/2242.44) = 569.95 cfs say 570 c.f.s. 

Q500-northswale (not including Pioneer Road East) =807.3*(991.32/2242.44)= 356.89 c.f.s. say 360 

Q500-southwest swale= 807.3*(658.87/2242.22) = 237.2 c.f.s. say 240 
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Appendix H- Proposed Conditions 500-Year Water Surface Elevations 

(Southwest and North Swales) 

 



Southwest Tributary 500 year Profile Summary Table- June 13,2019

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

southwest swale 12 PF 1 240 1064.45 1065.34 1065.32 1065.72 0.012913 4.92 48.78 59.53 0.96

southwest swale11.800* PF 1 240 1064.13 1065 1064.99 1065.39 0.013662 5 48.02 59.72 0.98

southwest swale11.600* PF 1 240 1063.8 1064.69 1064.66 1065.06 0.012865 4.89 49.06 60.21 0.96

southwest swale11.400* PF 1 240 1063.48 1064.35 1064.34 1064.74 0.013579 4.97 48.34 60.43 0.98

southwest swale11.200* PF 1 240 1063.15 1064.03 1064.01 1064.41 0.013189 4.91 48.92 60.93 0.97

southwest swale 11 PF 1 240 1062.83 1063.71 1063.69 1064.08 0.013031 4.87 49.3 61.59 0.96

southwest swale10.909* PF 1 240 1062.52 1063.39 1063.38 1063.77 0.013573 4.94 48.55 61.09 0.98

southwest swale10.818* PF 1 240 1062.21 1063.23 1063.5 0.008065 4.19 57.29 62.53 0.77

southwest swale10.727* PF 1 240 1061.9 1063.18 1063.34 0.003668 3.25 73.88 65.35 0.54

southwest swale10.636* PF 1 240 1061.59 1063.16 1063.27 0.001794 2.57 93.24 68.34 0.39

southwest swale10.545* PF 1 240 1061.28 1063.16 1063.23 0.000965 2.1 114.18 74.47 0.29

southwest swale10.455* PF 1 240 1060.96 1063.15 1063.2 0.000532 1.76 138.14 86.47 0.22

southwest swale10.364* PF 1 240 1060.65 1063.15 1063.19 0.000321 1.52 164.05 96.21 0.18

southwest swale10.273* PF 1 240 1060.34 1063.15 1063.18 0.000208 1.33 190.86 102.7 0.15

southwest swale10.182* PF 1 240 1060.03 1063.15 1063.17 0.000142 1.19 217.2 104.98 0.12

southwest swale10.091* PF 1 240 1059.72 1063.15 1063.17 0.000102 1.08 241.03 103.4 0.11

southwest swale 10 PF 1 240 1059.41 1063.15 1063.17 0.000076 0.99 260.32 93.51 0.09

southwest swale9.7333* PF 1 240 1059.22 1063.15 1063.17 0.000063 0.93 278.03 93.51 0.09

southwest swale9.4667* PF 1 240 1059.04 1063.15 1059.89 1063.16 0.000053 0.88 294.82 93.51 0.08

southwest swale 9.2 PF 1 240 1058.85 1063.15 1059.99 1063.16 0.000044 0.84 312.57 93.51 0.07

southwest swale 9.15 Culvert

southwest swale 9.1 PF 1 240 1057.97 1059.11 1059.11 1059.67 0.012571 6.04 39.72 66.65 1

southwest swale 9 PF 1 240 1057.83 1058.79 1058.7 1059.15 0.009949 4.79 50.09 64.26 0.86

southwest swale8.9231* PF 1 240 1057.63 1058.62 1058.91 0.007943 4.37 56.97 63.77 0.78

southwest swale8.8462* PF 1 240 1057.44 1058.43 1058.72 0.008127 4.4 56.35 63.11 0.78

southwest swale8.7692* PF 1 240 1057.24 1058.24 1058.53 0.007987 4.38 56.42 62.54 0.78

southwest swale8.6923* PF 1 240 1057.05 1058.04 1058.34 0.008163 4.41 55.92 62.12 0.79

southwest swale8.6154* PF 1 240 1056.85 1057.85 1058.15 0.007983 4.38 56.14 61.73 0.78

southwest swale8.5385* PF 1 240 1056.66 1057.65 1057.95 0.008227 4.41 55.51 61.33 0.79

southwest swale8.4615* PF 1 240 1056.46 1057.46 1057.76 0.007988 4.37 55.95 61.14 0.78

southwest swale8.3846* PF 1 240 1056.27 1057.27 1057.57 0.008212 4.4 55.4 60.82 0.79



southwest swale8.3077* PF 1 240 1056.07 1057.08 1057.37 0.008027 4.36 55.72 60.58 0.78

southwest swale8.2308* PF 1 240 1055.88 1056.88 1057.18 0.008203 4.39 55.33 60.41 0.79

southwest swale8.1538* PF 1 240 1055.68 1056.69 1056.98 0.007993 4.35 55.74 60.22 0.78

southwest swale8.0769* PF 1 240 1055.49 1056.5 1056.79 0.008017 4.34 55.7 60.14 0.78

southwest swale 8 PF 1 240 1055.29 1056.33 1056.6 0.007375 4.23 57.14 60.14 0.75

southwest swale7.9231* PF 1 240 1055.11 1056.17 1056.43 0.00712 4.09 58.96 62.17 0.73

southwest swale7.8462* PF 1 240 1054.93 1056.01 1056.26 0.006389 3.97 60.79 61.95 0.7

southwest swale7.7692* PF 1 240 1054.75 1055.9 1056.11 0.005274 3.73 64.74 62.86 0.64

southwest swale7.6923* PF 1 240 1054.57 1055.81 1055.99 0.003989 3.42 70.89 64.03 0.56

southwest swale7.6154* PF 1 240 1054.39 1055.75 1055.9 0.002862 3.08 79.04 65.54 0.48

southwest swale7.5385* PF 1 240 1054.21 1055.72 1055.83 0.002026 2.75 88.56 67.18 0.41

southwest swale7.4615* PF 1 240 1054.03 1055.69 1055.79 0.001436 2.46 99.3 69.02 0.35

southwest swale7.3846* PF 1 240 1053.85 1055.68 1055.75 0.001033 2.21 110.89 70.96 0.3

southwest swale7.3077* PF 1 240 1053.67 1055.67 1055.73 0.000759 2 123.02 72.89 0.26

southwest swale7.2308* PF 1 240 1053.49 1055.66 1055.71 0.000567 1.82 135.83 74.9 0.23

southwest swale7.1538* PF 1 240 1053.31 1055.65 1055.69 0.000431 1.66 149.16 76.93 0.2

southwest swale7.0769* PF 1 240 1053.13 1055.65 1055.68 0.000334 1.52 162.85 78.97 0.18

southwest swale 7 PF 1 240 1052.95 1055.64 1055.67 0.000262 1.41 177.09 81.03 0.16

southwest swale6.9286* PF 1 240 1052.79 1055.64 1055.67 0.000214 1.31 189.87 82.77 0.15

southwest swale6.8571* PF 1 240 1052.63 1055.64 1055.66 0.000176 1.23 203.07 84.55 0.14

southwest swale6.7857* PF 1 240 1052.47 1055.64 1055.66 0.000146 1.15 216.54 86.27 0.12

southwest swale6.7143* PF 1 240 1052.32 1055.64 1055.65 0.000123 1.09 229.75 88.03 0.11

southwest swale6.6429* PF 1 240 1052.16 1055.63 1055.65 0.000108 1.02 243.97 92.57 0.11

southwest swale6.5714* PF 1 240 1052 1055.63 1055.65 0.000097 0.95 261.78 101.37 0.1

southwest swale6.5000* PF 1 240 1051.84 1055.63 1055.65 0.000074 0.9 280.55 102.62 0.09

southwest swale6.4286* PF 1 240 1051.68 1055.63 1055.64 0.000059 0.85 298.35 102.88 0.08

southwest swale6.3571* PF 1 240 1051.52 1055.63 1055.64 0.000048 0.82 314.43 102.49 0.08

southwest swale6.2857* PF 1 240 1051.36 1055.63 1055.64 0.000041 0.8 328.06 101.47 0.07

southwest swale6.2143* PF 1 240 1051.21 1055.63 1055.64 0.000037 0.78 338.9 100.1 0.07

southwest swale6.1429* PF 1 240 1051.05 1055.63 1055.64 0.000033 0.77 347.14 98.28 0.06

southwest swale6.0714* PF 1 240 1050.89 1055.63 1055.64 0.000031 0.77 352.81 96.26 0.06

southwest swale 6 PF 1 240 1050.73 1055.63 1055.64 0.00003 0.78 355.09 93.92 0.06

southwest swale5.6000* PF 1 240 1050.64 1055.62 1051.51 1055.64 0.000035 0.86 283.16 94.66 0.07

southwest swale 5.2 PF 1 240 1050.54 1055.59 1051.77 1055.63 0.000111 1.53 156.54 95.24 0.12



southwest swale 5.15 Culvert

southwest swale 5.1 PF 1 240 1050 1051.24 1051.24 1051.85 0.012034 6.26 38.34 60.17 0.99

southwest swale 5 PF 1 240 1049.85 1050.98 1050.77 1051.25 0.006284 4.24 59.33 59.01 0.71

southwest swale4.9000* PF 1 240 1049.71 1050.84 1051.11 0.006176 4.2 59.71 59.29 0.7

southwest swale4.8000* PF 1 240 1049.58 1050.7 1050.97 0.0063 4.2 59.45 59.56 0.7

southwest swale4.7000* PF 1 240 1049.44 1050.56 1050.82 0.006163 4.15 59.95 59.88 0.7

southwest swale4.6000* PF 1 240 1049.31 1050.42 1050.68 0.006255 4.15 59.8 60.19 0.7

southwest swale4.5000* PF 1 240 1049.17 1050.28 1050.54 0.006066 4.09 60.5 60.58 0.69

southwest swale4.4000* PF 1 240 1049.03 1050.16 1050.4 0.005714 3.99 61.78 61.06 0.67

southwest swale4.3000* PF 1 240 1048.9 1050.03 1050.27 0.005445 3.91 62.92 61.62 0.66

southwest swale4.2000* PF 1 240 1048.76 1049.93 1050.15 0.004745 3.73 65.88 62.38 0.61

southwest swale4.1000* PF 1 240 1048.63 1049.85 1050.04 0.004071 3.54 69.37 63.29 0.57

southwest swale 4 PF 1 240 1048.49 1049.78 1049.95 0.003221 3.28 74.9 64.4 0.51

southwest swale3.9333* PF 1 240 1048.38 1049.73 1049.87 0.002627 3.04 80.59 66.29 0.47

southwest swale3.8667* PF 1 240 1048.27 1049.69 1049.81 0.002095 2.79 87.39 68.4 0.42

southwest swale3.8000* PF 1 240 1048.16 1049.66 1049.76 0.00165 2.56 95.15 70.63 0.38

southwest swale3.7333* PF 1 240 1048.05 1049.64 1049.72 0.001291 2.34 103.82 72.95 0.34

southwest swale3.6667* PF 1 240 1047.94 1049.62 1049.69 0.001008 2.14 113.37 75.38 0.3

southwest swale3.6000* PF 1 240 1047.83 1049.61 1049.67 0.000791 1.96 123.57 77.83 0.27

southwest swale3.5333* PF 1 240 1047.72 1049.6 1049.65 0.000624 1.8 134.42 80.32 0.24

southwest swale3.4667* PF 1 240 1047.61 1049.59 1049.63 0.000496 1.66 145.92 82.87 0.21

southwest swale3.4000* PF 1 240 1047.5 1049.58 1049.62 0.000396 1.53 158.05 85.41 0.19

southwest swale3.3333* PF 1 240 1047.39 1049.58 1049.61 0.00032 1.41 170.69 87.98 0.18

southwest swale3.2667* PF 1 240 1047.28 1049.57 1049.6 0.00026 1.31 183.87 90.57 0.16

southwest swale3.2000* PF 1 240 1047.17 1049.57 1049.59 0.000212 1.22 197.57 93.16 0.14

southwest swale3.1333* PF 1 240 1047.06 1049.57 1049.59 0.000175 1.14 211.88 95.75 0.13

southwest swale3.0667* PF 1 240 1046.95 1049.57 1049.58 0.000145 1.06 226.66 98.37 0.12

southwest swale 3 PF 1 570 1046.84 1049.47 1049.57 0.000774 2.46 232.65 100.33 0.28

southwest swale2.9333* PF 1 570 1046.75 1049.46 1049.55 0.000691 2.36 242.65 102.54 0.27

southwest swale2.8667* PF 1 570 1046.65 1049.45 1049.53 0.000611 2.26 253.68 104.71 0.25

southwest swale2.8000* PF 1 570 1046.56 1049.44 1049.51 0.000547 2.17 264.32 106.96 0.24

southwest swale2.7333* PF 1 570 1046.46 1049.43 1049.5 0.000486 2.08 275.97 109.22 0.23

southwest swale2.6667* PF 1 570 1046.37 1049.42 1049.49 0.000437 2 286.95 111.42 0.21

southwest swale2.6000* PF 1 570 1046.28 1049.42 1049.47 0.000394 1.92 298.33 113.69 0.2



southwest swale2.5333* PF 1 570 1046.18 1049.41 1049.46 0.000352 1.85 310.79 115.98 0.19

southwest swale2.4667* PF 1 570 1046.09 1049.41 1049.45 0.000318 1.78 322.56 118.21 0.19

southwest swale2.4000* PF 1 570 1045.99 1049.4 1049.45 0.000286 1.71 335.39 120.52 0.18

southwest swale2.3333* PF 1 570 1045.9 1049.4 1049.44 0.00026 1.65 347.88 122.85 0.17

southwest swale2.2667* PF 1 570 1045.81 1049.39 1049.43 0.000237 1.6 360.27 125.1 0.16

southwest swale2.2000* PF 1 570 1045.71 1049.39 1049.43 0.000214 1.54 373.83 127.43 0.15

southwest swale2.1333* PF 1 570 1045.62 1049.39 1049.42 0.000195 1.49 386.94 129.77 0.15

southwest swale2.0667* PF 1 570 1045.52 1049.38 1049.41 0.000178 1.44 400.73 132.06 0.14

southwest swale 2 PF 1 870 1045.43 1049.33 1049.4 0.000398 2.16 407.83 134.04 0.21

southwest swale1.9545* PF 1 870 1045.34 1049.33 1049.39 0.000366 2.11 418.48 135.25 0.2

southwest swale1.9091* PF 1 870 1045.25 1049.32 1049.38 0.000337 2.06 429.06 136.59 0.2

southwest swale1.8636* PF 1 870 1045.16 1049.31 1049.38 0.000311 2.02 440 138.22 0.19

southwest swale1.8182* PF 1 870 1045.06 1049.31 1049.37 0.000286 1.97 451.69 140 0.18

southwest swale1.7727* PF 1 870 1044.97 1049.3 1049.36 0.000265 1.93 462.83 142.08 0.18

southwest swale1.7273* PF 1 870 1044.88 1049.3 1049.35 0.000246 1.89 474.18 144.53 0.17

southwest swale1.6818* PF 1 870 1044.79 1049.29 1049.35 0.000229 1.85 485.88 147.34 0.17

southwest swale1.6364* PF 1 870 1044.7 1049.29 1049.34 0.000213 1.82 497.83 150.58 0.16

southwest swale1.5909* PF 1 870 1044.61 1049.29 1049.33 0.000198 1.78 510.33 154.2 0.16

southwest swale1.5455* PF 1 870 1044.52 1049.28 1049.33 0.000185 1.75 522.92 158.36 0.15

southwest swale1.5000* PF 1 870 1044.43 1049.28 1049.32 0.000173 1.72 536.63 163.37 0.15

southwest swale1.4545* PF 1 870 1044.33 1049.28 1049.32 0.000161 1.68 551.68 169.22 0.14

southwest swale1.4091* PF 1 870 1044.24 1049.27 1049.32 0.000151 1.65 566.61 176.06 0.14

southwest swale1.3636* PF 1 870 1044.15 1049.27 1049.31 0.000141 1.62 583.15 184.07 0.13

southwest swale1.3182* PF 1 870 1044.06 1049.27 1049.31 0.000132 1.59 600.64 193.4 0.13

southwest swale1.2727* PF 1 870 1043.97 1049.27 1049.3 0.000124 1.56 620.58 204.59 0.13

southwest swale1.2273* PF 1 870 1043.88 1049.27 1049.3 0.000116 1.53 642.47 218.06 0.12

southwest swale1.1818* PF 1 870 1043.79 1049.26 1049.3 0.000108 1.49 667.3 228.63 0.12

southwest swale1.1364* PF 1 870 1043.69 1049.26 1049.29 0.0001 1.45 695.04 237.81 0.11

southwest swale1.0909* PF 1 870 1043.6 1049.26 1049.29 0.000092 1.42 723.33 248.32 0.11

southwest swale1.0455* PF 1 870 1043.51 1049.26 1049.29 0.000086 1.38 754.11 259.53 0.11

southwest swale 1 PF 1 870 1043.42 1049.26 1049.29 0.000079 1.34 786.9 271.27 0.1

southwest swale0.95000* PF 1 870 1043.29 1049.27 1049.28 0.000032 0.83 1285.58 414.35 0.07

southwest swale0.90000* PF 1 870 1043.16 1049.27 1049.27 0.000015 0.57 1881.25 557.06 0.04

southwest swale0.85000* PF 1 870 1043.03 1049.27 1049.27 0.000008 0.41 2574.77 699.1 0.03



southwest swale0.80000* PF 1 870 1042.9 1049.27 1049.27 0.000004 0.31 3365.4 839.16 0.02

southwest swale0.75000* PF 1 870 1042.77 1049.27 1049.27 0.000002 0.25 4252.25 973.26 0.02

southwest swale 0.7 PF 1 870 1042.64 1049.27 1045.64 1049.27 0.000001 0.2 5236.59 1107.38 0.01

southwest swale 0.65 Culvert

southwest swale 0.6 PF 1 870 1041.31 1047.43 1045.38 1047.82 0.002399 5.18 176.32 497.59 0.41

southwest swale0.59000* PF 1 870 1041.42 1047.59 1047.62 0.000354 1.94 855.08 516.41 0.16

southwest swale0.58000* PF 1 870 1041.53 1047.58 1047.61 0.000355 1.95 834.89 482.35 0.16

southwest swale0.57000* PF 1 870 1041.64 1047.57 1047.6 0.000363 1.97 804.93 443.61 0.16

southwest swale0.56000* PF 1 870 1041.75 1047.56 1047.59 0.000387 2.03 760.96 400.86 0.17

southwest swale0.55000* PF 1 870 1041.86 1047.54 1047.58 0.000428 2.12 705.26 355.36 0.17

southwest swale0.54000* PF 1 870 1041.98 1047.52 1047.57 0.0005 2.27 635.59 306.72 0.19

southwest swale0.53000* PF 1 870 1042.09 1047.49 1047.55 0.000632 2.51 550.08 254.64 0.21

southwest swale0.52000* PF 1 870 1042.2 1047.44 1047.52 0.000888 2.91 448.84 198.68 0.25

southwest swale0.51000* PF 1 870 1042.31 1047.33 1047.47 0.001536 3.68 327.11 137.53 0.32

southwest swale 0.5 PF 1 870 1042.42 1046.86 1046.1 1047.32 0.005002 5.94 175.15 70.89 0.57



North Tributary 500 year Profile Summary Table- 6-13-19

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

revised 4 PF 1 360 1053 1054.47 1054.76 0.00495 4.32 84.16 64.68 0.65

revised 3.9375* PF 1 360 1052.88 1054.34 1054.63 0.005045 4.34 83.66 64.62 0.65

revised 3.8750* PF 1 360 1052.75 1054.22 1054.51 0.004978 4.33 84.01 64.66 0.65

revised 3.8125* PF 1 360 1052.62 1054.09 1054.38 0.004883 4.3 84.52 64.71 0.64

revised 3.7500* PF 1 360 1052.5 1053.97 1054.26 0.004942 4.32 84.2 64.68 0.65

revised 3.6875* PF 1 360 1052.38 1053.84 1054.13 0.005032 4.34 83.73 64.63 0.65

revised 3.6250* PF 1 360 1052.25 1053.72 1054.01 0.004957 4.32 84.12 64.69 0.65

revised 3.5625* PF 1 360 1052.12 1053.6 1053.88 0.004854 4.29 84.67 64.72 0.64

revised 3.5000* PF 1 360 1052 1053.47 1053.76 0.004891 4.3 84.47 64.72 0.64

revised 3.4375* PF 1 360 1051.88 1053.35 1053.64 0.004944 4.32 84.2 64.71 0.65

revised 3.3750* PF 1 360 1051.75 1053.23 1053.51 0.004837 4.29 84.78 64.84 0.64

revised 3.3125* PF 1 360 1051.62 1053.11 1053.39 0.004671 4.24 85.73 65.36 0.63

revised 3.2500* PF 1 360 1051.5 1053 1053.27 0.004622 4.23 86.04 65.61 0.63

revised 3.1875* PF 1 360 1051.38 1052.88 1053.16 0.004553 4.21 86.49 65.84 0.62

revised 3.1250* PF 1 360 1051.25 1052.78 1053.04 0.00429 4.14 88.14 66.04 0.61

revised 3.0625* PF 1 360 1051.12 1052.68 1052.94 0.003941 4.03 90.53 66.14 0.58

revised 3 PF 1 360 1051 1052.6 1052.84 0.003659 3.94 92.61 65.97 0.56

revised 2.9375* PF 1 360 1050.88 1052.52 1052.75 0.00333 3.83 95.44 66.42 0.54

revised 2.8750* PF 1 360 1050.75 1052.46 1052.66 0.002891 3.67 99.84 67.06 0.51

revised 2.8125* PF 1 360 1050.62 1052.4 1052.59 0.002468 3.5 105.03 67.81 0.47

revised 2.7500* PF 1 360 1050.5 1052.36 1052.53 0.002132 3.34 110.12 68.57 0.44

revised 2.6875* PF 1 360 1050.38 1052.32 1052.48 0.001826 3.19 115.79 69.42 0.41

revised 2.6250* PF 1 360 1050.25 1052.29 1052.43 0.001524 3.02 122.79 70.4 0.38

revised 2.5625* PF 1 360 1050.12 1052.27 1052.39 0.001271 2.86 130.28 71.43 0.35

revised 2.5000* PF 1 360 1050 1052.25 1052.36 0.00108 2.72 137.45 72.45 0.33

revised 2.4375* PF 1 360 1049.88 1052.23 1052.33 0.000919 2.58 144.97 73.5 0.3

revised 2.3750* PF 1 360 1049.75 1052.21 1052.31 0.000772 2.45 153.58 74.64 0.28

revised 2.3125* PF 1 360 1049.62 1052.2 1052.29 0.000652 2.32 162.51 75.81 0.26

revised 2.2500* PF 1 360 1049.5 1052.19 1052.27 0.00056 2.22 170.96 76.94 0.24

revised 2.1875* PF 1 360 1049.38 1052.19 1052.25 0.000483 2.12 179.64 78.08 0.23

revised 2.1250* PF 1 360 1049.25 1052.18 1052.24 0.000414 2.02 189.32 79.29 0.21



revised 2.0625* PF 1 360 1049.12 1052.17 1052.23 0.000356 1.93 199.23 80.5 0.2

revised 2 PF 1 360 1049 1052.17 1052.22 0.000311 1.85 208.59 81.68 0.19

revised 1.8333* PF 1 360 1048.89 1052.16 1052.21 0.000276 1.78 216.84 82.22 0.18

revised 1.6667* PF 1 360 1048.77 1052.16 1052.2 0.000245 1.72 225.62 82.81 0.17

revised 1.5000* PF 1 360 1048.66 1052.16 1052.2 0.000219 1.67 234.09 83.41 0.16

revised 1.3333* PF 1 360 1048.55 1052.15 1052.19 0.000197 1.62 242.67 84.03 0.15

revised 1.1667* PF 1 360 1048.43 1052.15 1052.19 0.000177 1.57 251.75 84.69 0.14

revised 1 PF 1 360 1048.32 1052.15 1052.18 0.00016 1.52 260.52 85.34 0.14

revised 0.92500* PF 1 360 1048.21 1052.15 1052.18 0.000144 1.47 269.85 86.32 0.13

revised 0.85000* PF 1 360 1048.1 1052.15 1052.18 0.000131 1.43 279.28 87.3 0.13

revised 0.77500* PF 1 360 1047.99 1052.14 1049.12 1052.17 0.000125 1.42 262.26 88.26 0.12

revised 0.7 PF 1 360 1047.88 1052.08 1049.25 1052.16 0.00029 2.2 163.85 88.69 0.19

revised 0.5 Culvert

revised 0.25 PF 1 360 1047.36 1049.51 1048.73 1049.8 0.002716 4.3 83.77 70.21 0.52

revised 0.2 PF 1 360 1047.3 1049.58 1048.42 1049.69 0.001031 2.72 139.09 71.4 0.32
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AGREEMENT FOR PROVISION OF SANITARY SEWER SERVICE  
BETWEEN THE  

CITY OF MADISON 
AND 

 TOWN OF MIDDLETON 
For the Pioneer Pointe Development 

 

 
THIS AGREEMENT is made and entered into by and between the City of Madison, a 

Wisconsin municipal corporation, (hereinafter "City") and the Town of Middleton, a Wisconsin body 
politic, located in Dane County, Wisconsin (hereinafter "Town"), and is effective as of the date by 
which all parties have signed hereunder. 

 
WHEREAS, the City and the Town are adjacent municipalities; and 
 
WHEREAS, the City owns and operates a sanitary sewer utility providing service to 

properties primarily within the City; and 
 

 WHEREAS, under the terms of the Final City of Madison and Town of Middleton Cooperative 
Plan Under Section 66.0307, Wisconsin Statutes dated September 29, 2003, Pioneer Road is to 
generally serve as the municipal boundary between the City and the Town through at least 2042; 
and, 

 
WHEREAS, JEKY, LLC, a Wisconsin limited liability company (the “Developer”), has the 

right to acquire certain lands in the Town located to the west of Pioneer Road and south of Mineral 
Point Road  consisting of the Tumbledown Trails Golf Course and some surrounding lands, and 
wishes to redevelop the lands with 89 single family homes and a renovated golf course (the “Pioneer 
Pointe Development”), and has expressed a desire to connect these lands to the City sewer located 
east of Pioneer Road; and, 

 
WHEREAS, the Town is agreeable to allowing the City to provide sanitary sewer service to 

the Pioneer Pointe Development on the terms and conditions set forth in this Agreement; and 
 
WHEREAS, the City is agreeable to extending its sanitary sewer services to serve the 

Pioneer Pointe Development and those current and future property owners within the development’s 
service area upon the terms and conditions set forth in this Agreement; and 

 
WHEREAS, §66.0301, Wis. Stats., authorizes Wisconsin cities and towns to enter into 

cooperative agreements for the receipt or furnishing of services, including sanitary sewer service. 
 
NOW, THEREFORE, the City and Town agree as follows:  
 
1. Definitions. When used in this Agreement, the following terms shall have the 

meanings set forth below: 
 

(a) "Pioneer Pointe Service Area" means the area within the Town known as, 
or to be known as, Pioneer Pointe, and depicted as the “Proposed CUSA 
Boundary” on Exhibit A, where the City will provide sanitary sewer services 
under this Agreement.  

(b) "MMSD" means the Madison Metropolitan Sewerage District. 
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(c) “Town Customers" shall mean the owners or lessees of any properties 
within the Pioneer Pointe Service Area who connect to the City sanitary 
sewer.   

2. Service Area.  The sanitary sewer service area covered by this Agreement shall 
consist of the Pioneer Pointe Service Area.  The sanitary sewer service area created by this 
Agreement may be amended only by written agreement between the Town and the City. 

 
3. Provision of Sanitary Sewer Service.  The City agrees to provide public sanitary 

sewer service to all properties within the Pioneer Pointe Service Area upon the terms and conditions 
set forth in this Agreement.  Service to each Town Customer shall be conditioned upon the 
installation of service laterals by or on behalf of the Town Customer in accordance with generally 
applicable standards of the City and payment of standard City connection charges and fees.  Nothing 
in this Agreement shall be construed to prohibit the City from refusing service, or from discontinuing 
any existing service, to any Town Customer as a result of nonpayment or a violation of any generally 
applicable ordinance or rule regulating the use of City utilities, provided that the City shall not 
discriminate in the provision or terms of service based on the location of the customer in the Town 
as opposed to the City.  The City will provide service to accommodate sanitary discharges from not 
less than 89 low density residential units plus 14.11 acres of commercial development with an 
estimated ±750 gallons of water usage per commercial acre per day.  The City reserves the right for 
denial of new connections to the City sewer based upon residual capacity limits of the sewer after 
the minimum guaranteed service is achieved. 

4. No Annexation or Attachment.  The City shall not require or cause any property 
within the Pioneer Pointe Service Area to annex, attach, or commit to annex or attach, to the City as 
a condition of initial or continued sanitary sewer service to the property. 

5. Infrastructure Construction.    
 

(a) Construction Obligations.  The City’s obligation to provide service in any part of 
the Pioneer Pointe Service Area shall be conditioned upon the complete and 
satisfactory construction of the sanitary sewer mains, related manholes and other 
sanitary sewer related facilities necessary to serve the Pioneer Pointe Service 
Area (collectively the “Sewer Facilities”) as provided herein and pursuant to plans 
approved by the City.  The construction of the Sewer Facilities shall be the 
responsibility of the Town or the Developer and the City shall not be obligated to 
pay any part of the cost thereof.  It is the intent of the parties that the City is not 
required to incur any unreimbursed costs for the initial planning, permitting, 
construction and connection of the Sewer Facilities.  Where this Agreement 
allocates responsibility to the Town for construction, payment of any costs or other 
requirements related to the Sewer Facilities (the “Sewer-Related Obligations”), 
the parties acknowledge that the Town intends to assign that responsibility to the 
Developer through a separate development agreement between the Town and 
the Developer (the “Development Agreement”). Upon approval of the 
Development Agreement by the City, the Town shall have no further obligation for 
any Sewer-Related Obligations except as specifically set forth therein.  The 
Development Agreement shall include surety provisions, giving the Town or the 
City recourse in the event of non-performance by the Developer to ensure 
completion of the improvements and payment of any amounts due to the Town or 
City under this Agreement.  The Development Agreement shall designate the City 
as a third-party beneficiary thereof with respect to those provisions applicable to 
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the Sewer Facilities, including the right to enforce the same.  The obligations for 
construction of the Sewer Facilities contained herein are intended only as 
preconditions to the provision of City sanitary sewer service in the Pioneer Pointe 
Service Area by the City and does not constitute an affirmative obligation of the 
Town or the City.  In the event the Sewer Facilities in any phase are constructed, 
but not in accordance with the provisions hereof, the City shall be entitled to refuse 
to extend sanitary sewer service through such facilities until the requirements 
have been met.  Alternatively, the City may decide to make the necessary repairs 
or improvements to the constructed Sewer Facilities and specially assess the 
benefited properties as provided for in Section 9. 
 

(b) Phased Construction.  The Developer may desire to redevelop the Pioneer Pointe 
Development in phases.  If that is the case, the Sewer Facilities may also be 
constructed in phases.  Any such phased development and construction of the 
Sewer Facilities shall be approved by the City as part of its review of engineering 
plans for the Sewer Facilities.   

 
(c) Town Approval of Extensions.  No construction of Sewer Facilities, or any 

subsequent extension thereof or addition thereto, shall be commenced until the 
Town has provided notice to the City that it has entered into a Development 
Agreement governing the specified scope of construction.  Such approval shall be 
deemed authorization for the City to provide service through the facilities included 
in the approved extension upon completion of construction thereof. 

 
(d) Construction Obligations.  Each Development Agreement between the Town and 

the Developer for construction of Sewer Facilities shall require the Developer to: 
 

(1) Design the Sewer Facilities and obtain approval of such plans from the 
Common Council of the City prior to the commencement of any construction 
thereof.  Such approval shall be based on generally applicable City standards 
and good engineering practices. Such plans shall utilize public rights-of-way 
unless otherwise allowed by the Common Council.  All sewers constructed 
outside of the public right of way shall be constructed in a permanent twenty 
(20) feet wide easement with a permanent crushed stone access road 
sufficient to support the City’s maintenance vehicles.   The City may require a 
wider easement where sewer are constructed at depths greater than standard 
depth.  The permanent easement shall prohibit structures, trees, landscaping 
and any other features that will interfere with the City’s ability to maintain the 
sewer system.  Easement language shall be approved by the City Engineer 
prior to recording of the document.  The City shall require compliance with the 
City’s standard specifications for sanitary sewer construction.   

 
(2) Within ninety (90) days of the execution of the Development Agreement, 

provide the City with a deposit to cover the City’s cost of design, review, 
construction inspection, preparation of GIS as-built surveys, and televising of 
sewer mains by City crews upon completion of the construction of the Sewer 
Facilities in each phase.  The deposit shall be an amount to be determined by 
the City based upon the City’s actual costs to perform such work on similar 
projects.  Upon acceptance of the improvements, the City will determine the 
City’s actual cost attributable to the Pioneer Pointe project consistent with the 
methods used to determine City costs for new subdivisions in the City.  
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Unused funds shall be refunded and the Developer shall pay any cost over 
the deposit amount. The City may recover from the Developer all costs related 
to this development incurred by the City after January 1, 2019. 

 
(3) Comply with public bidding requirements, if applicable. 
 
(4) Select and contract with one or more contractor(s) prequalified with the City 

for construction of the infrastructure improvements. 
 
(5) Obtain any easements or other land rights necessary for the installation, 

operation, maintenance, repair or replacement of the Sewer Facilities by the 
City for any areas outside of the public right-of-way. 

 
(6) Provide the City with a schedule of construction, arrange a preconstruction 

meeting between the Developer, contractors, affected utilities, the Town and 
the City, and afford the City the opportunity to inspect any portion of the 
construction as it determines appropriate.  The City shall not accept the Sewer 
Facilities as complete until the City Engineer determines that the Sewer 
Facilities have been inspected by the City and determined to have met the 
requirements of the plans and specifications.   

 
(7) Backfill and compact trenches and complete roadway and drainage facilities 

as required by the Town.  Any failures or warranty issues related to proper 
compaction of trench backfill related to the initial installation of the facilities 
shall be the responsibility of the Developer including but not limited to repairs 
to street, curb, sidewalk, ditches, culverts, driveways, replacement of soil, or 
recompaction of soil. 

 
(8) Convey the Sewer Facilities to the City at no cost to the City. 
 
(9) Provide the City with a minimum 1-year warranty against defects in materials 

or labor furnished by the contractor from Council acceptance under 
Subsection (e). 

 
(10) Install water meters inside the structure, in-line with the piping from the 

private well serving the structure, and in accordance with Madison Water 
Utility’s Detail Drawing No. 7.35 (Standard 5/8”, ¾”, 1” Meter Installation), for 
each structure connected to the Sewer Facilities, or require future lot owners 
to install such meters before using the Sewer Facilities.  The endpoint (ERT) 
connected to each water meter must be installed on the outside of the 
structure to transmit consumption data.  The water meters and ERT shall be 
provided by the Madison Water Utility and may be installed by the Water 
Utility.  If necessary, the Water Utility may need to install a system repeater in 
the Pioneer Pointe Service Area in order to transmit meter readings to the 
City’s network.  The Developer shall be responsible for the costs of the 
repeater, the mounting apparatus, and installation thereof.  
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(11) Pay all applicable MMSD fees and generally applicable City area connection 
charges and sanitary sewer impact fees at the time of plan approval. 

 
(12) Ensure that all buildings connected to the City sewer have whole house 

backwater prevention valves installed.  The individual property owners, not the 
Town or the City, shall be responsible for the maintenance of the valves.   

 
(13) Ensure that no connection is made to the sanitary sewer if the connection 

pipe is carrying flow from the building foundation drain.  Any such connections 
shall be eliminated upon notification by the City.  If not eliminated, the City 
may terminate service to the property and take other actions consistent with 
the rules of service.  

 
(14) Install City supplied marker balls above all sanitary sewer laterals in 

accordance with City specifications at the wye coming from the sewer main, 
at any bend points in the lateral, and at the end of the lateral near the property 
line.     

 
(15) Provide the City a complete breakdown of costs incurred by the Developer 

for the construction of the Sewer Facilities to comply with General Accounting 
Standards Board (GASB) requirements.   

 
(16) Provide the City with as-built information and property monument locations 

in an electronic format as required by the City. 
 

(17) Provide affidavits and lien waivers to the City indicating that the Contractor 
has been paid in full for all work and materials furnished under this contract.   

 
(e) Acceptance of Improvements.   Upon completion of construction or each phase 

of construction of the Sewer Facilities under this Agreement to the reasonable 
satisfaction of the City, the City Common Council shall accept such 
improvements.  Upon acceptance of such, the City shall assume full responsibility 
for the maintenance and operation thereof except that the Town or the Developer 
shall make any warranty repairs that are required by the City as provided for under 
the Development Agreement. Individual service laterals shall be owned and 
maintained by individual property owners, and the City shall have no obligation to 
assume ownership, maintenance obligations or any other responsibility therefor.   

 
6. Governmental Compliance.   

 
(a) Pre-construction Approvals.  The obligation of the City to provide service under 

this Agreement shall be conditioned on the approval of any Urban Service Area 
amendment necessary to include the property to be served within its boundaries, 
annexation of such properties to the MMSD service area and the receipt of any 
other state or federal approvals necessary to lawfully permit such service.  The 
Town shall be responsible for preparing the application materials and paying all 
review and other fees associated with such approvals.  The City shall cooperate 
in providing information and consents, and signing applications where necessary, 
to obtain necessary approvals.   
 

(b) Post-Construction Compliance.  Following acceptance of any extension, the City 
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shall assume all responsibility for regulatory compliance and reporting applicable 
to the ownership and operations of the Sewer Facilities.    The City shall survey 
the Sewer Facilities, including the laterals which were marked with marker balls, 
so that the records can be added to the City’s Global Information System (GIS) 
data.   The City shall register the facilities with the One-Call System (“Digger’s 
Hotline”) established under §182.0175(1m), Wis. Stats. and locate its facilities in 
the Town when required.  The Town shall insure that adequate separation exists 
between the Sewer Facilities and all other public or private utilities or facilities 
permitted by the town such that the City can excavate to repair or replace the 
Sewer Facilities in the future without conflict.   

  
7. Service Standards and Rates.   The City shall provide sanitary sewer service to 

Town Customers under this Agreement on the same regulations, terms and conditions as such 
service is provided to City customers.  Town Customers shall be subject to the City’s sanitary sewer 
utility’s rules of service, including those contained in Madison General Ordinances Section 35.02, 
the same as if the property were located within the City.  However, Town Customers shall not be 
subject to any requirement for municipal water service or other governmental services or to any 
provision which prohibits sanitary sewer service to properties located outside of the City boundaries.  
Rates charged for such sanitary sewer service shall be the same as those charged to customers 
within the City.  Notwithstanding the foregoing, the City may refuse service to any property that is 
reasonably expected to discharge waste of higher than standard residential strength unless a 
separate agreement is entered into addressing the monitoring of both flow and strength between the 
City and either the Town or the Town Customer.  

 
8. Illegal Connections or Unlawful Discharges to the Sanitary Sewer.  If any illegal 

connections or unlawful discharges to the City’s sanitary sewer system are discovered, the Town 
shall cooperate with the City in pursuing any recourse against the offending party.  Owners of illegal 
undocumented sewer lateral connections to the City sanitary sewer located in the Town will be 
responsible for paying up to 2 years of sewer use billings from the date that the connection was 
discovered, the same as if the illegal connection was in the City.  Property owners will also be 
responsible to pay for all applicable outstanding MMSD and City Sewer area connection charges 
and impact fees.  If there is a refusal to pay for the fees associated with the connection to the City 
sewer, including any City sanitary sewer impact fees, the City reserves the right to impose fines to 
property owners on a monthly basis until the property owner pays for all of fees associated with the 
connection to the sewer.  If after 6 months, the property owner still refuses to pay for the outstanding 
sewer area connection charges, impact fees or the sewer use billings, the City reserves the right to 
cut off sewer service to the property.  All costs incurred by the City for cutting off sewer service and 
reinstating sewer service are the responsibility of the property owner.  The Parties acknowledge the 
City’s intent to modify the City’s ordinances to make the unlawful connection to the City’s sanitary 
sewer more punitive.  In accordance with Section 7, any such change shall apply to offending parties 
within the Pioneer Pointe Service Area.   

9. Special Assessments and Charges.  In the event the Common Council of the City 
shall determine to finance the cost of construction, reconstruction, replacement or repair of any of 
the City's Sewer Facilities in the Pioneer Pointe Service Area through special assessments against 
the properties specially benefited thereby, or in the event the City renders sanitary sewer related 
services to a property within the Pioneer Pointe Service Area, the Town shall promptly adopt a 
resolution pursuant to § 66.0707, Wis. Stats. approving any such assessments so levied or special 
charges so imposed and shall pay any such assessments or charges collected over to the City 
Treasurer as provided in § 66.0707(3), Wis. Stats.   All such costs to be collected through special 
assessments shall be allocated among the benefited properties in a reasonable manner as required 
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by law.  The City shall be solely responsible for defending any challenge to a special assessment 
levied by the City under this section, and refunding any portion of a special assessment as may be 
determined due to a property owner. 

 
10. Billing. The City shall be responsible for billing all of the customers of the City's utility, 

including Town Customers. The City shall bill the Town Customers at the same frequency and in the 
same manner as City customers are billed for sewer service.  The Town and the City both agree 
to comply with the requirements of §66.0809 Wis. Stats. and other State law provisions 
regarding the collection of any delinquent sanitary sewer bills owed to the City by utility 
customers in the Pioneer Pointe Service Area.  If a Town customer disputes a sewer charge 
imposed by the City, it shall be the City’s sole responsibility to respond to such a dispute.    

 
11. Mandatory Connections. The Town agrees that it will establish and enforce, 

throughout the term of this Agreement, as provided for under § 281.45, Wis. Stats. an ordinance 
requiring that all parcels containing a building used for human habitation within the Pioneer Pointe 
Service Area which have sanitary sewer service available be connected to the sanitary sewer system 
and receive sewer service on terms and conditions sufficient to allow the City to comply with the 
applicable MMSD ordinances.  

 
12. Stormwater Management.  The Town shall require developments in the Pioneer 

Pointe Service Area to submit and obtain approval of a stormwater management plan which is 
designed to assure that the City sanitary sewer facilities, including any reasonably foreseeable future 
facilities, will not be inundated by a 100-year storm event.   The Town shall also require that the 
lowest opening of any building served with sanitary sewer service under this agreement shall be 
established at an elevation above that of the 500-year storm event.  The Town shall submit such 
plans and related runoff calculations to the City for review and comment prior to granting final 
approval thereof.  Notwithstanding the foregoing, the Town and City may, by mutual agreement, 
impose less restrictive standards on any portion of a development in their discretion. 

 
13. Infrastructure in Town Streets and Roads. The Town hereby grants to the City 

permission to place, operate and maintain Sewer Facilities authorized by this Agreement within the 
streets, roads and highways located in the Town for the purpose of serving Town Customers. The 
Town shall issue street use permits and/or street excavation permits as may be required for such 
work in accordance with its ordinances.  Such permits shall not be unreasonably withheld.  The City 
agrees to restore Town streets, highways, roads, trails and appurtenances in accordance with 
standards generally applied by the Town to the construction and maintenance of public utilities in its 
roadways or within other public easements. The City and Town agree to coordinate, to the extent 
possible, the placement of City infrastructure in the roads, streets and highways located in the Town 
with the Town's street construction, reconstruction and repairs so as to minimize the disturbance of 
the roads, streets and highways located in the Town and minimize unnecessary costs to either party.    
The Town will maintain its roads and other improvements in its public rights-of-way as necessary to 
avoid damage to, or interference with the operation of, the City’s Sewer Facilities.   

 
14. Cooperation in Boundary Road Design.  The City and Town agree to cooperate in 

planning for the future Pioneer Road profile and the alignment of the proposed “East-West Main 
Road” in the Pioneer Pointe Development and the westward extension of Shady Birch Trail from the 
City’s Birchwood Point Subdivision.  The City will set the preliminary profile grades in consultation 
with the Town.  The cost of establishing the profile grade shall be shared by the City and Town in 
proportion to the frontage of each municipal entity on the portion of Pioneer Road under design. 

 
15. Defects Impacting Sanitary Sewer System.  The Town shall correct any defects in 
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Town infrastructure that adversely impacts the City’s sanitary sewer system.   

 
16. Indemnification.  Each party shall be responsible for its own acts, errors or omissions 

and for the acts, errors or omissions of its employees, officers, officials, agents, boards, committees 
and commissions, and shall be responsible for any losses, claims, and liabilities that are attributable 
to such acts, errors, or omissions including providing its own defense, arising out of this Agreement.  
In situations involving joint liability, each party shall only be responsible for such losses, claims, and 
liabilities that are attributable to its own acts, errors, or omissions and the acts, errors or omissions 
of its employees, officers, officials, agents, boards, committees and commissions.  It is not the intent 
of either party to waive, limit or otherwise modify the protections and limitations of liability found in 
§893.80, Wis. Stats. or any other protections available to the parties by law.  This paragraph shall 
survive the termination or expiration of this Agreement. 

 
17. Nondiscrimination. In the performance of the services under this Agreement, the 

Parties agree not to discriminate against any employee or applicant for employment because of race, 
religion, marital status, age, color, sex, handicap, national origin or ancestry, income level or source 
of income, arrest record or conviction record, less than honorable discharge, physical appearance, 
sexual orientation, gender identity, political beliefs or student status.  The Parties further agrees not 
to discriminate against any subcontractor or person who offers to subcontract on this Agreement 
because of race, religion, color, age, disability, sex, sexual orientation, gender identity or national 
origin. 

 
18. Term of Agreement. This Agreement shall become effective upon approval and 

execution hereof by both parties (the “Effective Date”) and shall continue in effect for a period of fifty 
(50) years.  Notwithstanding the foregoing, either party may terminate this Agreement prior to 
December 31, 2019 if any legal action related to this project or any other project or issue is taken 
against the City or the Town by Jeff Haen, Haen Real Estate, Hawks Golf Land, or any other entity 
owned or controlled in part or in full by Jeff Haen.   Either party may terminate this agreement if 
construction under Section 5 has not commenced by December 31, 2020.  Upon expiration of the 
50-year term, the City shall have no further obligation to provide sanitary sewer service to properties 
within the Pioneer Point Service Area that have not been connected to City facilities at that time.  
However, the other terms of this Agreement shall continue for such time as the City operates a 
sanitary sewer utility or until this Agreement is terminated by mutual agreement of the Parties.   

 
19. Default and Enforcement. If either party is in default in any of its obligations under 

this Agreement, the non-defaulting party shall issue a notice describing the default and specifying 
the time in which the default shall be cured.  The notice shall give the defaulting party at least thirty 
(30) days within which to cure the default. The non-defaulting party may pursue remedies in law and 
equity, including the specific performance of the terms of this Agreement. 

 
20. General Provisions. 
 

(a) Notices. Whenever either party is required to give notice to the other, notice shall 
be sufficient if it is given in writing and mailed to the other party, by registered or 
certified mail, return receipt requested, at the following addresses: 

 
To the City: City of Madison 

 210 Martin Luther King, Jr. Blvd. 
 Room 115 
 Madison, WI 53703 
 Attn: City Engineer 
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      To the Town: Town of Middleton 
 7555 W. Old Sauk Rd 
  Verona WI 53593  

Attention: Town Administrator 
 

(b) Approvals.  In any case where this Agreement requires the approval by the City 
or Town of any plans, specifications, agreements, documents or actions, such 
approvals shall not be unreasonably withheld, delayed or conditioned. 
 

(c) Force Majeure. The City shall at no time be liable to the Town or its residents for 
failure to supply sanitary sewer service to the extent such failure is due to 
circumstances beyond the reasonable control of the City. The City shall have the 
duty to restore service as soon as practicable after such failure occurs. 
Circumstances beyond the control of the City include, but are not limited to 
severe weather, acts of God, strikes, lockouts, acts of public enemies, orders 
of any state or federal government, riot, insurrection, epidemics, vandalism 
and accidents. 
 

(d) Severability. If any clause, provision or section of this Agreement shall be 
ruled invalid or unenforceable by any court of competent jurisdiction, the 
invalidity or unenforceability of such a clause, provision or section shall not 
affect any of the remaining provisions of this Agreement.  If any such 
determination of invalidity or unenforceability is based on the application of 
the terms of this Agreement to a specific property or circumstance, such 
determination shall not affect the validity of this Agreement to any other 
property or circumstance.  Upon any determination of invalidity or 
unenforceability, the parties shall negotiate in good faith for an amendment 
to this Agreement to modify the affected provision to the least extent 
necessary to make it valid and enforceable and consistent with the intent of 
this Agreement.  
 

(e) Amendments. This Agreement may not be amended except by mutual 
written consent of the parties. 

 
(f) Governing Law. This Agreement shall be construed in accordance with and 

be governed by the laws of the State of Wisconsin. 
 

(g) Other Agreements.  This Agreement represents the entire agreement between the 
parties with respect to the provision of sanitary sewer service within the Pioneer 
Pointe Service Area and supersedes any provision in any other agreement to the 
extent of any conflict herewith.  The parties acknowledge and agree that the 
provisions of Section 10 of the “Final City of Madison and Town of Middleton 
Cooperative Plan Under Section 66.0307, Wisconsin Statutes” dated September 29, 
2003, to the extent they address sanitary sewer services, are intended to apply only 
to such service within the Boundary Adjustment Area as defined in that Plan and do 
not apply to the Pioneer Pointe Service Area as defined herein. 

 
(h) Conflicting Ordinances.  Each party warrants and represents to the other that 

nothing in its current ordinances, resolutions now in effect, or binding policies 
prohibits its exercise of any right or the performance of any obligation under this 
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Agreement or that any such conflicting provision will be promptly repealed or 
amended to be consistent with this Agreement. 

 
(i) Neutral Construction.   The parties acknowledge that this Agreement is the product 

of negotiations between the parties and that, prior to the execution hereof, each party 
has had full and adequate opportunity to have this Agreement reviewed by, and to 
obtain the advice of, its own legal counsel with respect hereto.  Nothing in this 
Agreement shall be construed more strictly for or against either party because that 
party’s attorney drafted this Agreement or any part hereof.  

 
(j) Third Party Rights.  This Agreement is intended to be solely between the Parties 

hereto. No part of this Agreement shall be construed to add, supplement, 
amend, abridge or repeal existing rights, benefits or privileges of any third party 
or parties, including but not limited to the Developer or Town Customers. 

 
(k) Counterparts; Electronic Delivery.  This Agreement may be signed in 

counterparts, each of which shall be taken together as a whole to comprise a 
single document. Signatures on this Agreement may be exchanged between the 
Parties by facsimile, electronic scanned copy (.pdf) or similar technology and shall 
be as valid as original. Executed copies or counterparts of this Agreement may 
be delivered by facsimile or email and upon receipt will be deemed original and 
binding upon the parties hereto, whether or not a hard copy is also delivered. 
Copies of this Agreement, fully executed, shall be as valid as an original. 

 
 
 
  







E
xi

st
in

g
 &

 P
la

n
n

ed
 

N
ei

g
h

b
o

rh
o

o
d

W
es

t 
M

i d
d

le
to

n
E

l e
m

e n
t a

r y
 S

ch
o

o
l

K
&

A
 

G
re

en
h

o
u

se

Existing & Planned 
Neighborhood

Existing & Planned 
Neighborhood

Planned 
Neighborhood

0 500 1,000250 Feet

Drafted June 10, 2019

T:
\C

or
pC

lie
nt

s\
M

id
dl

et
on

, T
ow

n 
of

\M
id

dl
et

on
_T

ow
n_

G
en

er
al

\a
rc

\M
X

D
\P

io
ne

er
P

oi
nt

e_
U

S
A

A
_C

on
ce

pt
M

ap
_0

6
03

19
.m

xd

Data Sources: Dane County, CARPC

Approved 

Note: Entire USAA area to be developed in one 10-year period.

Legend

Existing CUSA Boundary

Parcels

City of Madison

Proposed CUSA Boundary

Environmental Corridor

Future Land Use Districts

Single Family Residential

Recreation

Conceptual Stormwater Management Basins

Conceptual Drainageway

Commercial

EXHIBIT A:  PIONEER POINTE SERVICE AREA



 

Amendment 1 to Pioneer Pointe Sewer Agreement.docx (2/6/2024) 

AMENDMENT NO. 1 TO 
AGREEMENT FOR PROVISION OF SANITARY SEWER SERVICE  

BETWEEN THE  
CITY OF MADISON 

AND 
 TOWN OF MIDDLETON 

For the Pioneer Pointe Development 
 

 
THIS AMENDMENT is made and entered into by and between the City of Madison, a 

Wisconsin municipal corporation, (hereinafter "City") and the Town of Middleton, a Wisconsin body 
politic, located in Dane County, Wisconsin (hereinafter "Town"), and is effective as of the date by 
which all parties have signed hereunder. 

 
WHEREAS, the City and the Town previously entered into an agreement entitled 

“Agreement for Provision of Sanitary Sewer Service” dated July 29, 2020 (the “Agreement”) providing 
for sanitary sewer service by the City to the Pioneer Pointe Development; and 

 
WHEREAS, the City and Town desire to amend the Agreement to provide for service to an 

additional parcel adjacent to the current service area; 
 

NOW, THEREFORE, for and in consideration of the covenants and agreements contained 
herein, the City and Town agree as follows:  

 
1. Definitions.  Section 1(a) of the Agreement is deleted and replaced to read as 

follows: 
 

“(a) "Pioneer Pointe Service Area" means the area within the Town within which 
the City will provide sanitary sewer services under this Agreement, and 
depicted as the “Proposed CUSA Boundary” on Exhibit A-1, comprised of the 
Pioneer Pointe Subdivision along with the following described parcel: 

A parcel of land located in the Northeast 1/4 of the Northeast 
1/4 of Section 30, Township 7 North, Range 8 East, in the 
Town of Middleton, Dane County, Wisconsin, to-wit: 
Commencing at the Northeast corner of said Section 30; 
thence South 00° 09' 09" West along the East line of said 
Northeast 1/4, 50.00 feet; thence North 89° 59' 16" West, 
468.56 feet to the point of beginning; 

thence South 00° 00' 04' West, 266.83 feet; thence North 
89° 59'16" West, 330.00 feet; thence North 00° 00' 44" East, 
256.83 feet; thence South 89° 59' 16" East, 93.52 feet; 
thence North 00° 00' 44" East, 10.00 feet; thence South 89° 
59' 16" East, 236.48 to the point of beginning.” 
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2. Provision of Sanitary Sewer Service.  Section 3 of the Agreement is amended to 
read as follows: 

“3. Provision of Sanitary Sewer Service.  The City agrees to provide 
public sanitary sewer service to all properties within the Pioneer Pointe 
Service Area upon the terms and conditions set forth in this Agreement.  
Service to each Town Customer shall be conditioned upon the installation 
of service laterals by or on behalf of the Town Customer in accordance with 
generally applicable standards of the City and payment of standard City 
connection charges and fees.  Nothing in this Agreement shall be 
construed to prohibit the City from refusing service, or from discontinuing 
any existing service, to any Town Customer as a result of nonpayment or 
a violation of any generally applicable ordinance or rule regulating the use 
of City utilities, provided that the City shall not discriminate in the provision 
or terms of service based on the location of the customer in the Town as 
opposed to the City.  The City will provide service to accommodate sanitary 
discharges from not less than 89 low density residential units plus 14.11 
16.11 acres of commercial development with an estimated ±750 gallons of 
water usage per commercial acre per day.  The City reserves the right for 
denial of new connections to the City sewer based upon residual capacity 
limits of the sewer after the minimum guaranteed service is achieved.” 

3. Cost Reimbursement.  Section 5(d)(2) of the Agreement is amended to read 
as follows: 

“(2) Within ninety (90) days of the execution of the Development 
Agreement, provide the City with a deposit to cover the City’s cost of design, 
review, construction inspection, preparation of GIS as-built surveys, and 
televising of sewer mains by City crews upon completion of the construction 
of the Sewer Facilities in each phase.  The deposit shall be an amount to be 
determined by the City based upon the City’s actual costs to perform such 
work on similar projects.  Upon acceptance of the improvements, the City 
will determine the City’s actual cost attributable to the Pioneer Pointe project 
relevant development phase consistent with the methods used to determine 
City costs for new subdivisions in the City.  Unused funds shall be refunded 
and the Developer shall pay any cost over the deposit amount. The City may 
recover from the Developer all costs related to this development incurred by 
the City after January 1, 2019.” 

 
4. Service Area Map.  Exhibit A to the Agreement is deleted and the map 

attached hereto as Exhibit A-1 shall be substituted in its place. 

5. No other Amendments.   Except as modified by this Amendment, all of the terms, 
conditions and covenants contained in the Agreement shall continue in full force and 
effect.  The provisions of Section 20 of the Agreement shall apply to the execution, 
implementation and interpretation of this Amendment. 
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Dated this _____ day of ____________, 2024. 
 
   
   TOWN OF MIDDLETON 
 
 
                               By:________________________________         
         Cynthia Richson, Chair   
 
 
Attest:    

Barbara Roesslein, Clerk 
 
 
APPROVED AS TO FORM: 
 
 
    
Allen D. Reuter 
Attorney for Town of Middleton 
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CITY OF MADISON 
 
 
____________________________________       
Satya Rhodes Conway, Mayor    Date 
 
 
____________________________________       
Maribeth Witzel-Behl, City Clerk    Date 
 
Countersigned: 
 
 
____________________________________       
David P. Schmiedicke, Finance Director   Date 
 
Approved as to form: 
 
 
____________________________________       
Michael Haas, City Attorney     Date 
 
 
 
Execution of this Agreement by the City was authorized by Resolution Enactment No. _____________, ID No. _________, 
adopted by the Common Council of the City of Madison on ___________, 2024. 
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