February 7, 2017

Staff Analysis of a Proposed Amendment to the
Dane County Water Quality Plan,
Revising the Sun Prairie Urban Service Area
and Environmental Corridor Boundaries
in the Town of Burke
1) Existing Conditions
a) Land Use
The City of Sun Prairie is requesting an expansion of the Sun Prairie Urban Service
Area in the Town of Burke. The requested expansion area is east of US Highway 151,
west of Reiner Road, south of commercial development along Capitol Drive, and north of
the Waste Management’s Madison Prairie Landfill facility for non-municipal solid waste.
(See Map 1) The proposed amendment area is contiguous to the Sun Prairie Urban
Service Area along its entire northern edge and a portion of its eastern edge along
Reiner Road. The area is covered under a boundary agreement from 2007 which details
dissolution of the Town of Burke and attachments of its parts to the remaining
signatories. The Town has agreed to the boundary adjustment which would attach the
requested area to the City of Sun Prairie.
The proposed amendment area is 94.7 acres and is currently used for row crops or is
categorized as “open space” (often fallow fields). A small proportion of the land area is
woodland and rights-of-way. The proposed development abuts and would connect to
commercial, light industrial, and institutional uses to the north. The City recently
amended its Comprehensive Plan and Future Land Use Map changing designated land
uses in the proposed amendment area from “Commercial and Office” to “Business Park”
to reflect current market demand.
Surrounding Land Uses Include:
• North—Industrial, Commercial, Institutional (Medical)
• South—Open Land (Waste Management)
• West—Open Land, Transportation (US Highway)
• East—Open Land, Low-Density Residential
Table 1 - Land Use
Land Use
Agriculture

Existing

Proposed

(Acres)

(Acres)

Env.
Corridor
(Acres)

18.8
52.8

Business Park
Commercial
Open Space

14.6

70.4

Transportation

2.5

5.9
4.0

Stormwater

17.3

Wetland and Buffer
Woodlands

3.0
TOTAL

94.7

58.8

35.9

b) Cultural and Historic Sites
A review by the Wisconsin Historical Society determined that there are no previously
recorded archaeological sites or cemeteries within the amendment area, but there have
been other archaeological sites encountered under similar conditions within a mile of
the site. The Wisconsin Historical Society recommends an archaeological survey of the
wetland area on the east side of the proposed amendment.

c) Natural Resources
The amendment area is located primarily in the Upper Koshkonong Creek Watershed,
with a small southwestern portion flowing south to the East Branch Starkweather
Creek Subwatershed of the Yahara River Watershed (see Map 5). The closest waterbody
is an unnamed tributary to Koshkonong Creek located one-quarter mile to the north of
the project site. Wastewater from the City of Sun Prairie is treated at the Sun Prairie
Wastewater Treatment Plant and the treated effluent is discharged to Koshkonong
Creek a little over a mile east of the amendment area. There are no streams, floodplains,
or endangered resources located within the amendment area.
Koshkonong Creek
The headwaters of Koshkonong Creek are located throughout the southern part of the
City of Sun Prairie. The creek generally flows southeast after leaving the city limits.
A 2002 assessment of Koshkonong Creek by a WDNR aquatic biologist for the Rock
River Water Quality Management Plan describes the creek as follows:
Much of the creek's headwaters have been ditched and straightened. The creek exhibits
natural limiting conditions as well, such as a flat gradient, low baseflow, warm
temperatures, and high inputs of sediment and nutrients from the fertile watershed.
Agricultural land use, urban development and hydrologic modifications result in sluggish
flows, stretches clogged with debris, and overall poor water quality. Most of its tributary
streams have also been ditched and are clogged with debris. The creek's substrate
consists of thick silt, probably washed from nearby farm fields, and sludge from the Sun
Prairie wastewater treatment plant lying over gravel. The entire stream is listed by DNR
as a 303(d) Impaired Water from the WWTP outfall to Lake Koshkonong. Impairments
include elevated water temperatures, degraded biologic quality, and water quality use
restrictions due to total phosphorus. A Total Maximum Daily Load (TMDL) for
phosphorus and total suspended solids has been established for Koshkonong Creek as
part of the larger Rock River Recovery TMDL.
The portion of the creek above County Trunk Highway T (immediately east of the
amendment area) supports a few tolerant forage species. It is classified by DNR as a
Limited Aquatic Life (LAL) stream segment. Its biological condition is considered poor.
Below Highway T, Koshkonong Creek is classified as a Warm Water Sport Fishery
(WWSF), though it is severely affected by polluted runoff and past point source
discharges. Research into water quality improvements from the upgrade of the Sun
Prairie wastewater treatment plant examined aquatic insects via the Hilsenhoff Biotic
Index and the stream's chemical water quality. These studies showed improvement in
water quality based on chemical parameters only. The biotic index indicated less
improvement than anticipated, possibly due to the persistent effects of sludge deposits
on the stream bottom coupled with ongoing polluted runoff.
Baseflow water quality monitoring in 2015 showed high levels of phosphorus, chloride,
ammonia-nitrogen, and nitrate-nitrogen at the Bailey Road monitoring site.
Koshkonong Creek is an effluent dominated system beginning at the Sun Prairie
wastewater treatment plant on the southern border of the city. Upstream of this point
streamflow is very low (currently 0.2 cfs or less). Groundwater modeling, using the
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regional groundwater model developed by the Wisconsin Geological and Natural History
Survey, shows that baseflow in Koshkonong Creek has increased 800 percent due to
municipal wastewater treatment plant discharges, compared to pre-development
conditions (from 0.6 cfs to 5.0 cfs).
East Branch Starkweather Creek
The East Branch of Starkweather Creek drains urban land on the east side of Madison
and discharges to the north end of Lake Monona and the Yahara River downstream. It
is classified as a Limited Forage Fishery with the potential of becoming a Warm Water
Sport Fishery. The majority of wetlands in the watershed have been drained or filled for
urban development. The creek has been extensively channelized and water quality in
the main stem and the east and west branches is very poor. The lower reach of
Starkweather, below the confluence of the East and West branches, is very turbid and
essentially a stormwater channel for the east side of Madison. The stream bottom and
shoreline are choked with sediment and debris. The entire stream segment is listed by
DNR as a 303(d) Impaired Water. Impairments include acute and chronic aquatic
toxicity due to chloride and unspecified metals, degraded habitat due to sediment/total
suspended solids, and low dissolved oxygen due to high biological oxygen demand. A
Total Maximum Daily Load (TMDL) for phosphorus and total suspended solids has been
established for the Yahara River (including its tributaries) as part of the larger Rock
River Recovery TMDL.
Wetlands
The amendment area includes two delineated wetland areas identified on the property
during a field assessment October 2016. They are divided by a gravel driveway that
consists of previously deposited fill material, though they are hydrologically connected
via a culvert where the drive meets Reiner Road. Each of these two wetland areas are
comprised of a combination of emergent/fresh wet meadow wetland and forested
wetland. The wetlands are further separated by Reiner Road from a larger, similar
wetland area identified as abandoned cropland located to the east.
In the amendment area, Wetland 1 (north) is a 7.07-acre wetland that consisted of two
wetland types—emergent/fresh wet meadow wetland and deciduous forested wetland.
The dominant vegetation in the emergent/fresh wet meadow wetland was reed canary
grass, and in the forested wetland was green ash and box elder. Wetland 1 meets the
less susceptible category as it is defined in Chapter NR 151 Runoff Management
protective area standards because of the dominance by the invasive reed canary grass.
Wetland 2 (south) is a 3.97-acre wetland that consisted of two wetland types—
emergent/fresh wet meadow wetland and deciduous forested wetland. The dominant
vegetation in the emergent/fresh wet meadow wetland was reed canary grass, and in
the forested wetland was silver maple and American elm. Wetland 2 meets the less
susceptible category as it is defined in Chapter NR 151 Runoff Management protective
area standards because of the dominance by the invasive reed canary grass. However,
the forested wetland portion of the wetland may meet the moderately susceptible
category.
Endangered Resources
The WDNR Bureau of Endangered Resources maintains a database representing the
known occurrences of rare species and natural communities that have been recorded in
the Wisconsin Natural Heritage Inventory. A screening review conducted by CARPC staff
indicated that there were no recorded endangered resources in either the immediate
project area or two-mile search area.
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Map 1 - Amendment Area
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Map 2 – Aerial
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Map 3 – Existing Land Use
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Map 4 – Proposed Land Use
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Map 5 – Subwatersheds
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Soils and Geology
The amendment area is located in the Dane-Jefferson Drumlins and Lakes. The Land Type
Associations of Wisconsin classifies the surficial geology of this area as an undulating
complex of till plains with drumlins, outwash plains, lake plains and muck deposits.
Existing surface elevations in the amendment area range from around 928 feet to 998 feet.
There are a few very small areas of steep (> 12%) and very steep (>20%) slopes in the
amendment area (see Map 6). The steep slopes are greater than 100 feet from the wetlands.
According to the Natural Resource Conservation Service (NRCS) Soil Survey of Dane
County, the soils in the amendment area are predominantly in the Dodge – St. Charles –
McHenry association. These soils are moderately well drained and well drained, deep silt
loams. Table 2 shows detailed classification for soils in the amendment area (see Map 7).
Table 3 shows important soil characteristics for the amendment area (see Map 7).
According to Wisconsin Geological and Natural History Survey (WGNHS) mapping, the
bedrock in the majority of the amendment area is in the Prairie du Chien Group, which is
dolomite, minor sandstone, cherty dolomite; vuggy, sandy, and oolitic. It consists of two
formations, the Shakopee and the Oneota. It varies in thickness from 145 feet in eastern
Dane County to 220 feet in western Dane County. The northeast portion of the amendment
area is in the Ancel Group, which is orthoquartzitic sandstone with minor limestone, shale,
and conglomerate. The depth to bedrock is 35 to 75 feet throughout the amendment area.
As is common throughout much of the upper Midwest, karst features such as enlarged
bedrock fractures are prevalent in the local dolomite uplands. Karst features such as
vertical fractures and conduits provide primary pathways for groundwater movement and
can dramatically increase groundwater susceptibility when present. The location of karst
features are difficult to predict, and the thickness and type of the overlying soil greatly
affects how much water drains into them. Where clay soils are thick, infiltration rates are
likely to be very low. However, where bedrock fractures are near the surface, infiltration
rates can be very high. Based on the WGNHS Karst Potential map, the amendment area is
within an area where the depth to bedrock over potential karst units is not a concern.
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Table 2
Soils Classification
Soil

% of Area

General Characteristics

McHenry Silt Loam;
MdC2

34.0

Deep, well drained, gently sloping to moderately steep soils on glaciated uplands. Soils have
medium fertility, moderate permeability, and a moderate to severe hazard of erosion. Poses
slight to moderate limitations for development due to slopes, shrink/swell potential and low
bearing capacity.

Dodge Silt Loam;
DnB

25.6

Deep, well drained, gently sloping and sloping soils on glaciated uplands. Soils have high
fertility, moderate permeability, and a moderate to severe hazard of erosion. Poses moderate
limitations for development due slope and shrink/swell potential

11.9

Deep, somewhat poorly drained, nearly level and gently undulating alluvial soils in low
drainageways and stream channels. Soils have high fertility, moderate permeability, and a low
hazard of erosion. Poses very severe limitations for development due to flooding, seasonal high
water table, and very low bearing capacity.

8.2

Deep, well drained and moderately well drained, gently sloping soils in draws, on fans, and in
drainageways. Soils have high fertility, moderate permeability, and a moderate hazard of
erosion. Poses moderate limitations for development due to shrink/swell potential and depth to
saturated zone.

Virgil Silt Loam;
VwA

7.2

Deep, nearly level and gently sloping, somewhat poorly drained soils on low benches on
uplands and in stream valleys. Soils have high fertility, moderate permeability and a slight
hazard of erosion. Poses severe to very severe limitations for development due to low bearing
capacity, depth to saturated zone and shrink/swell potential.

Batavia Silt Loam;
BbB

4.0

Deep, well drained, nearly level to sloping soils on high benches. Soils have high fertility,
moderate permeability, and a moderate hazard of erosion. Poses moderate limitations for
development due to shrink/swell potential.

Plano Silt Loam;
PnB

2.4

Deep, well drained and moderately well drained, nearly level to sloping soils on glaciated
uplands. Soils have high fertility, moderate permeability, and a moderate to severe hazard of
erosion. Poses moderate limitations for development due to low bearing capacity.

Sable Silty Clay Loam;
SaA

2.3

Deep, nearly level and gently sloping, poorly drained soils on low benches in stream valleys.
Soils have high fertility, moderate permeability, and a low hazard of erosion. Poses severe to
very severe limitations for development due to low bearing capacity, moderate shear strength
and compressibility, flooding, depth to saturated zone and shrink/swell potential.

Kegonsa Silt Loam;
KeB

1.3

Moderately deep, well drained, nearly level and gently sloping soils on benches on outwash
plains. Soils have medium fertility, moderate permeability, and a moderate hazard of erosion.
Poses no limitations for development.

Ringwood Silt Loam;
RnB

0.1

Deep, well drained, gently sloping and sloping soils on glaciated uplands. Soils have high
fertility, moderate permeability, and a moderate hazard of erosion. Poses no limitations for
development due to low bearing capacity.

Radford Silt Loam;
RaA
Troxel Silt Loam;
TrB

Source: Soil Survey Geographic data for Dane County developed by the USDA Natural Resources Conservation Service
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Table 3
Soils Characteristics
Soil Map Symbols
(see Map 7)

Characteristic

% of Area

Prime Agricultural Soils

BbB, DnB, KeB, PnB, RaA, RnB, SaA, TrB, VwA

49.6

Hydric Soils
(Indicates Potential / Restorable Wetlands)

SaA

Soils with Seasonal High Water Table (< 5’)

RaA, SaA, TrB, VwA

33.4

Soils Associated with Steep Slopes (> 12%)

MdC2

35.5

Soils Associated with Shallow Bedrock (< 5’)

None

0

Poorly Drained Soils

RaA, SaA, VwA

22.4

Best Potential for High Rates of Infiltration in Subsoils

BbB, KeB, MdC2, PnB, RnB, TrB

52.0

2.4

Source: Soil Survey Geographic data for Dane County developed by the USDA Natural Resources Conservation Service

Groundwater
Map 8 shows areas with seasonal high water table within 5 feet of the land surface based on
NRCS soil survey data. The site has the potential for a seasonal high water table within 5 feet
of the surface, which would limit infiltration in those areas to roof runoff or stormwater
management practices using engineered soil with at least 10% fines.
Sable silty clay is the only soil classified as hydric within the amendment area. This soil type is
associated with the delineated wetland on the site and has been included in environmental
corridors. The Troxel silt loam, Radford silt loam, and Virgil silt loam soils have hydric
inclusions. These soils can have a seasonal (March to June) zone of water saturation within 5
feet of the ground surface. The Troxel silt loam soils are classified as moderately well drained.
Soils with seasonal high water tables that are also classified as well drained generally do not
pose limitations for buildings with basements. The Radford and Virgil silt loam soils are
classified as somewhat poorly drained. Soils with seasonal high water tables that are also
classified as poorly generally are likely to pose limitations for buildings with basements.
In 2012, the WGNHS published a report estimating the existing groundwater recharge rates in
Dane County based on the soil water balance method. The study estimates the existing
groundwater recharge rate in the amendment area to be about 9.3 inches per year.
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Map 6 - Elevations
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Map 7 - Soil Type
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Map 8 - High Groundwater
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2) Proposed Urban Services
a) Parks and Open Space
The proposal includes approximately 14.4 acres of open space and landscape buffer on
the western side of the amendment area creating a community separation area between
the cities of Madison and Sun Prairie (see Maps 1 and 2). This is consistent with the
intergovernmental agreement (the “Open Space Agreement”) entered into between the
City of Sun Prairie and the City of Madison on March 25, 1991, and subsequently
expanded and revised by additional agreements executed on March 3, 1993 and
November, 1995.

b) Public Water System
Sun Prairie Utilities operates seven active wells within the City at depths ranging from
860 to 905 feet with an average output of 1,000 to 1,400 gallons per minute (gpm). On
average, the system pumps 2,530,000 gallons per day (gpd). The water system consists
of 3 elevated water tanks and 3 below ground reservoirs with a combined total storage
capacity of 2,850,000 gallons. The utility also manages over 800,000 feet of water main.
Water service within the proposed amendment area will be provided by a 10-inch water
main extension, creating a loop between connections to an existing 10-inch water main
located in Cremer Drive and an existing 8-inch water main located in Reiner Road.
The Village water utility provides municipal water through seven high capacity wells.
Well #3 (1,200 gpm) is 860 feet deep, well #4 (1,200 gpm) is 902 feet deep, well #5
(1,350 gpm) is 883 feet deep, well #6 (1,200 gpm) is 866 feet deep, well #7 (1,400 gpm)
is 870 feet deep, well #8 (1,300 gpm) is 889 feet deep and well #9 (1,008 gpm) is 905
feet deep. The current average demand is 2,130,000 gpd. The City estimates that the
average daily pumped water demand for the amendment area will be 71,000 gpd with a
peak demand of 99 gpm. This estimate is reasonable based on building use and the
water utility’s annual reports to the Public Service Commission.
Water losses in the City’s distribution system have been steadily increasing since 2011,
reaching a level of 11% of net water supplied in 2015. The Wisconsin Administrative
Code PSC 185.85(4)(b) requires a utility with more than 1,000 customer to submit a
water loss control plan to the Public Service Commission if the utility reports its
percentage of water losses exceed 15%.
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Map 9 – Planned Sanitary Sewer & Water Service Options
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b) Wastewater
Sanitary sewer service will be provided to the proposed development by connection to
the City’s existing Far West Side Sewer Interceptor and be treated at the Sun Prairie
Water Pollution Control Facility. A majority of the existing sanitary system is serviced
by gravity sewer but eleven sanitary lift stations are operated by the Sun Prairie Utility.
The proposed service area sanitary sewer will connect to either an existing structure in
Cremer Drive or an existing structure in O’Keeffe Avenue and be gravity conveyed until
connecting to the sewer interceptor structure at the intersection of O’Keeffe Avenue and
Reiner Road.
The City estimates that the amendment area will generate an average of 71,000 gpd of
wastewater per day, including infiltration and inflow. Utilizing a peaking factor of 4, it is
estimated that the amendment area would generate a peak flow of 284,000 gpd, or 296
gpm. The estimate is consistent with expected wastewater generation rates for the
proposed office buildings. The existing Far West Side Sewer Interceptor was monitored
in 2015 and showed a total flow of 325,440 gpd, or 226 gpm. The rated capacity of the
interceptor is well over 2,000 gpm.
Wastewater Treatment Facility
The Sun Prairie Water Pollution Control Facility on Bailey Road will provide wastewater
treatment for the amendment area. The most recent upgrade to the facility increased
the capacity to 3.96 mgd (90% of the 4.4 mgd design capacity) and received an average
of 3.08 mgd in 2015, including infiltration and inflow. It is expected to need additional
capacity near 2025 based on current growth rate and water use assumptions. The City
completed a Master Plan and Facilities Overview for Sanitary Sewer Collection and
Conveyance Systems in 2001, with an update in 2004, that provides recommendations
for expansion and maintenance of the system as the City grows. The City has not had
any issues meeting its WPDES permit limits for the quality of effluent discharged to
Koshkonong Creek according to their 2015 Compliance Maintenance Annual Report.
A phosphorous and chloride water quality based effluent limits compliance schedule
detailing required actions is outlined within the facility’s current permit. The City
conducted a phosphorus operational evaluation and a chloride pollutant minimization
plan and developed optimization reports for each. The City evaluated the options of a
watershed adaptive management and water quality trading approach to achieving
phosphorus reduction and chose to install phosphorus reducing technology at the
wastewater treatment facility in place of the other approaches.

c) Stormwater Management System
The preliminary stormwater management plan for the amendment area includes a
system of three stormwater management facilities, two in Phase I and one in Phase II.
While the final locations of the facilities are still being considered they will likely be
located adjacent to the existing wetlands and will remain outside of the 30-foot nograde zone of the associated 75-foot buffer. It is the intent of the developer that the
facilities will be designed to follow all City, County and State stormwater management
regulations. In addition, the developer is open to considering other stormwater
management practices including bio swales, pervious paving, rain gardens and other
methods that could improve the aesthetic nature of the Property and better treat the
stormwater within the development. Collectively, the stormwater facilities are being
planned to meet the required peak discharge rate, water quality, and volume control.
The stormwater facilities are proposed to be owned and maintained by the land owner.
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Map 10 – Conceptual Stormwater Management System

Performance Standards
The City of Sun Prairie proposes stormwater management performance measures to meet
or exceed standards required by the State of Wisconsin (NR 151), Dane County (Chapter
14), and City of Sun Prairie (Chapter 15.30) stormwater regulations, as follows:
1. Require post-construction sediment control (reduce total suspended solids leaving the
site by at least 80%, with a minimum of 60% of that control occurring in a retention
pond prior to infiltration) for the 1-year, 24-hour design storm. This is consistent with
the standards currently required by Dane County and the State of Wisconsin.
2. Maintain peak runoff rate control for the 1-, 2- and 5- and 100-year, 24 hour design
storms to “pre-development” peak runoff rates and limit peak runoff rates for the 10and 25-year, 24 hour storms to the 5-year pre-development rate using NOAA Atlas 14
rainfall depths with an NRCS MSE4 storm distribution. This is consistent with the
standards currently required by the City of Sun Prairie.
3. Require post-development stay-on volume of at least 90% of pre-development stay-on
volume. This is consistent with the standards currently required by Dane County.
4. Maintain pre-development groundwater annual recharge rate of 9.3 inches per year for
this area as estimated by the Wisconsin Geological and Natural History Survey.
5. Treat the first 0.5 inch of runoff from parking lots to control oil and grease.

d) Environmental Corridors
The proposed amendment includes a 7.1 acre wetland and a 4.0 acre wetland, which
were delineated by JSD Professional Services in November 2016. The wetlands are
separated by an existing access driveway. The wetlands and a 75-foot vegetative buffer
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have been included in environmental corridors, except for the road right-of-way
associated with the extension of O’Keeffe Avenue. The proposed stormwater
management facilities and planned open space have also been included in
environmental corridors. The total environmental corridor is 36.9 acres. The proposed
environmental corridors are consistent with adopted environmental corridor mapping
policies and criteria of the Dane County Water Quality Plan.

3) Impacts and Effects of Proposal
a) Projected Demand
Sun Prairie is expected to grow by over 16,000 people by 2040. An estimated 7,600
additional households are projected. Employment is projected to increase by over 2,500
jobs during the same period.

b) Surface Water Impacts
Development typically creates impervious surfaces (i.e., streets, parking areas, and
roofs) and has the potential to alter the natural drainage system (e.g., natural swales
are replaced by storm sewers) resulting in increased stormwater runoff rates and
volumes, as well as reduced infiltration. Development can also cause substantial shortterm soil erosion and off-site siltation from construction activities. Scientific research
has well documented that without effective mitigation measures, the potential impacts
of development on receiving water bodies can include the following:
•
•
•
•
•
•
•

Flashier stream flows (i.e., sudden higher peaks)
Increased frequency and duration of bankfull flows
Reduced groundwater recharge and stream base flow
Greater fluctuations in water levels in wetlands
Increased frequency, level (i.e., elevation), and duration of flooding
Additional nutrients and urban contaminants entering the receiving water bodies
Geomorphic changes in receiving streams and wetlands

Natural drainage systems attempt to adapt to the dominant flow conditions. In the
absence of mitigation measures, the frequency of bank-full events often increases with
urbanization, and the stream attempts to enlarge its cross section to reach a new
equilibrium with the increased channel forming flows. Higher flow velocities and
volumes increase the erosive force in a channel, which alters streambed and bank
stability. This can result in channel incision, bank undercutting, increased bank
erosion, and increased sediment transport. The results are often wider, straighter,
sediment laden streams, greater water level fluctuations, loss of riparian cover, and
degradation of shoreland and aquatic habitat.
If left unmanaged, these changes in hydrology combined with increased urban pollutant
loading, can have a dramatic effect on the aquatic ecosystem of streams. It is important
to realize that flow is a major determinant of the physical habitat in a stream, which in
turn determines the biotic composition of stream communities. A growing body of
literature documents that channel geomorphology, habitat structure, and complexity
are determined by prevailing flow conditions, which in turn determine the biota that
can inhabit the area. This is true for the fish as well as the aquatic insects upon which
they feed. Studies of streams affected by urbanization have shown that fish populations
either disappear or become dominated by rough fish that can tolerate the associated
lower water quality levels.
The City proposes to mitigate the urban nonpoint source impacts of the proposed
development by implementing various stormwater best management practices that are
designed and constructed to meet or exceed current standards for pollutant reduction,
runoff volumes, peak flows, and groundwater recharge. This will reduce the likely
impacts of the proposed development on the receiving waters.
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c) Wetland Impacts
Connecting the proposed road to Reiner Road, would result in a 9,007 square foot
wetland impact. Approval of wetland General Fill Permit from the WDNR, along with the
Army Corps of Engineers, will be necessary. The proposed road connection is located in
an area where an existing gravel driveway allows access to the property. NR117.05
allows for roads to be located within a wetland provided that the road cannot, as a
practical matter, be located outside of the wetland and it is designed and constructed to
minimize the adverse impact upon the natural functions of the wetland.
The City has proposed that to minimize the impact to the wetland as much as possible,
the sidewalk to the north of the new road will not connect to Reiner Road through the
wetland area and the sidewalk to the south of the new road will be located closer to the
new road than is standard. The right-of-way has been kept at 66 feet in width.
An analysis by the Madison Area Transportation Planning Board (MATPB) concluded
that there would be a traffic concern if the road was not looped to Reiner Road due to
the amount of traffic expected for the development as well as the need for alternative
emergency access. MATB staff recommends reducing the street cross-section of the new
access street to eliminate space for on-street parking on one or both sides rather than
omitting the sidewalk from one side. The proposed 34’ street width is unnecessary for
this stretch of the roadway as on-street parking is not needed there. The reduced street
cross-section would better meet the goal of reducing the environmental impact of the
transportation system, while also improving safety for all users by adding the sidewalk
on the north side of the street.

d) Groundwater Impacts
Without effective mitigation practices, as natural areas are converted to urban
development the ground/surface water balance in streams and wetlands shifts from a
groundwater-dominated system to one dominated more and more by surface water
runoff, with subsequent reductions in stream quality and transitions to more tolerant
biological communities.
Unlike many other municipal areas in the county, groundwater modeling for Sun Prairie
indicates that the cumulative effects of year 2010 well water withdrawals and discharge
have actually resulted in a 800 percent increase in Koshkonong Creek downstream from
the wastewater treatment plant, compared to the pre-development (no pumping)
conditions – from 0.6 cfs to 5.0 cfs (see Table 4 and Map 8). This is the result of
approximately 4.95 cfs of treated effluent being discharged to the stream from the plant
in 2010. An additional 600 percent increase is anticipated by the year 2040, according
to the modeling and future wastewater projections – from 5.0 cfs to 8.6 cfs.
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Table 4 - Modeled baseflow results
due to current and anticipated well water withdrawals (cfs)
Stream
Koshkonong Cr.
below WWTP

Pre-Development
cfs

2010
cfs

2040
cfs

0.6

5.0*

8.6**

* Includes 4.95 cfs wastewater treatment discharge in 2010
** Includes an estimated 8.7 cfs wastewater treatment discharge in 2040

The model developed for the 2014 WDNR report, Ecological Limits of Hydrologic
Alteration in Dane County Streams indicates no appreciable impact to the fish
community, and very likely an improvement in conditions resulting from the increased
baseflow provided by wastewater discharge. Similar to the treated effluent return to
Badger Mill Creek, wastewater discharges are now typically considered more of a
resource improvement in streams, especially where low flow conditions and inadequate
treatment have historically been a limiting biological factor.
However, the segment of Koshkonong Creek above the wastewater discharge point is
expected to have intermittent flow by the year 2040, compared to pre-development (no
pumping) flows of approximately 0.6 cfs and less. This is consistent with the Limited
Aquatic Life (LAL) designation given to the stream by DNR associated with “severely
limited capacity and poor water quality or habitat” (NR 102.04(3)(e)).

4) Comments Received and Unresolved Issues
The City of Sun Prairie sent notification of the proposed amendment to the City of Madison,
Town of Burke, Town of Sun Prairie, and Village of DeForest requesting feedback on the
request. The Town of Sun Prairie wrote a letter of support for the proposed amendment. As
of the time of posting of this staff analysis, no other public comment related to this
amendment request has been received.
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Map 11 – Municipal Wells and Modeled Baseflow Location
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5) Conclusions and Staff Water Quality Recommendations
There is sufficient wastewater collection and treatment plant system capacity to serve the
proposed amendment area.
The City proposes to mitigate the urban nonpoint source impacts of the proposed
development by implementing various stormwater best management practices that are
designed and constructed to meet or exceed current standards for pollutant reduction,
runoff volumes, peak flows, groundwater recharge, and oil and grease control. This will
reduce the likely urban nonpoint runoff impacts of the proposed development on the
downstream receiving waters.
The proposed environmental corridors are consistent with adopted environmental corridor
mapping policies and criteria of the Dane County Water Quality Plan.

a) Conditions
CARPC staff suggests that the Commission recommend this amendment to the Dane
County Water Quality Plan to WDNR for approval, based on the City’s submitted
proposal and conditioned on the City of Sun Prairie’s commitment to pursuing the
following:
1.

Submit a detailed stormwater management plan for CARPC staff review and
approval (in conjunction with DCL&WCD staff) prior to any land disturbing
activities in the amendment area. The stormwater management plan shall include
the following:
a. Install stormwater and erosion control practices prior to other land disturbing
activities. Protect infiltration practices from compaction and sedimentation
during land disturbing activities.
b. Maintain peak runoff rate control for the 1-, 2- and 5- and 100-year, 24 hour
design storms to “pre-development” peak runoff rates and limit peak runoff
rates for the 10- and 25-year, 24 hour storms to the 5-year pre-development
rate using NOAA Atlas 14 rainfall depths with an NRCS MSE4 storm
distribution, in accordance with the Sun Prairie Stormwater Ordinance.
c. Maintain the post development stay-on volume to at least 90% of the predevelopment stay-on volume for the one-year average annual rainfall period, in
accordance with the Sun Prairie Stormwater Ordinance.
d. Maintain pre-development groundwater recharge rates from the Wisconsin
Geological and Natural History Survey’s 2012 report, Groundwater Recharge in
Dane County, Wisconsin, Estimated by a GIS-Based Water-Balance Model (an
average of 9.3 in./yr. for the amendment area) or by a site specific analysis, in
accordance with the Sun Prairie Stormwater Ordinance.
e. Provide at least 80% sediment control for the amendment area based on the
average annual rainfall record, with a minimum of 60% of that control
occurring in a retention pond prior to infiltration, in accordance with the Sun
Prairie Stormwater Ordinance.
f.

Treat the first 0.5 inch of runoff from parking lots to control oil and grease, in
accordance with the Sun Prairie Stormwater Ordinance.

2.

Require easements and perpetual legal maintenance agreements allow the City to
maintain the stormwater management facilities if the property owner fails to do so.

3.

Designate the delineated wetlands with a 75-foot buffer and all adjacent
stormwater management facilities as environmental corridors.
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4.

Demonstrate avoidance and reduction of wetland impacts to the extent possible,
in accordance with NR 103 and NR 117. This includes reducing the street crosssection of the new access street to eliminate space for on-street parking on one or
both sides, as recommended by the Madison Area Transportation Planning Board
staff, rather than omitting the sidewalk from one side. This will better meet the
goal of reducing the environmental impact of the transportation system, while also
improving safety for all users by adding the sidewalk on the north side of the
street.

b) Recommendations
It is also recommended that the City of Sun Prairie consider pursuing the following
measures:
1. Require an archaeological survey be performed by a qualified archaeologist of the
area near the wetlands on the east side of the amendment area as recommended by
the Wisconsin Historical Society.
2. Develop and implement a wetland restoration plan for the wetlands on the site to
create a natural amenity for the development and the community.
3. Develop and implement a water loss control plan to reduce the amount of
groundwater pumping and water distribution necessary to serve the community.
4. Amend the City’s stormwater ordinance to require maintaining 100% of the predevelopment stay-on volume for the one-year average annual rainfall period, as a
means of contributing to a reduced potential for downstream flooding. This standard
has been adopted in the Village of Cross Plains, Village of DeForest, and Town of
Westport and is being considered by a joint Technical Advisory Committee of CARPC
and the Dane County Lakes and Watersheds Commission. The effectiveness of this
approach will ultimately depend on the collaboration of other municipalities within
the watershed to adopt the same standard.
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