May 6, 2020

Staff Analysis of Proposed Amendment to the
Dane County Water Quality Plan,
Revising the Sewer Service Area Boundary and Environmental Corridors
in the Cross Plains Urban Service Area
History of the Cross Plains Urban Service Area
The Cross Plains Urban Service Area was first delineated in the early-1970s when the Dane
County Regional Planning Commission originally adopted its first Land Use Plan. The first
amendment to the Cross Plains Urban Service Area occurred in 1986 when the service area
boundary was refined, and Environmental Corridors were delineated. There has been a total of
11 amendments to this urban service area since its creation totaling 325 acres of developable
land and close to 280 acres of Environmental Corridor. The most recent amendment of the
service area by the Village of Cross Plains was recommended by the Commission and approved
by the WDNR in 2017.

Existing Conditions
Land Use
The Village of Cross Plains is requesting amendment to the Cross Plains USA. The area is
located west of County Highway P to the northeast of Cross Plains. The amendment area is
bounded by County Highway P, North Hill Point Road, and Stone Valley Road. The development
plan includes a mixture of single- and multi-family lots.
Brewery Creek runs east to west through and along the southwest edge of the amendment
area. Two other mapped intermittent drainageways are located along the northern and eastern
boundaries of the area.
Surrounding Planned Land Uses Include:
•
•
•

North and West:
South:
East:

Planned Neighborhood, Natural Areas, Residential (existing)
Planned Neighborhood, Natural Areas
Highway, Planned Neighborhood, Natural Areas

Table 1
Existing and Planned Land Use
Land Use Category

Existing Land Use
Acres
(see Map 3)

Agriculture

Proposed Land Use
Acres
(see Map 4)

32.4

Parks/Outdoor Recreation

4.5

Stormwater Management

2.2

Residential

18.1

Transportation
Total

1

1.4

9.0

33.8

33.8

Cultural and Historic Sites
The Wisconsin Historical Society has been contacted regarding the presence of any known
archaeological sites or cemeteries within the amendment area. They have identified no
previously recorded sites within the amendment area (see Attachment 1). In addition, there are
no landscape features that are typical indicators of American Indian settlements present in the
amendment areas.

Natural Resources
The proposed amendment area is in the Brewery Creek portion of the Upper Black Earth Creek
watershed (HUC 12: 070700050501, Map 5). Mapped drainage features pass through the
northern (WBIC 5034910) and eastern (WBIC 5034793) sides of the amendment area as
tributaries to Brewery Creek, which flows along the southern part of the amendment area and
reaches Black Earth Creek approximately 1.5 miles downstream. Extensive floodplains for
Brewery Creek are located in the southernmost part of the amendment area as well as the
lands to the south and east of the amendment area.
Wastewater from the amendment area will be treated at the Cross Plains Wastewater
Treatment Facility. The treated effluent is discharged to Black Earth Creek on the west side of
the Village.
Wetlands
DNR’s Wisconsin Wetland Inventory does not show wetlands within the amendment area. The
U.S. Fish & Wildlife Service National Wetlands Inventory shows riverine wetland habitat
associated with the beds of the intermittent drainageways and Brewery Creek (link to map). A
wetland delineation was conducted by Heartland Ecological Group, Inc. a DNR-qualified
assured delineator, in November 2018 and May 2019. The site investigation and field
delineation determined there was 1.45 acres of wetland associated with the drainageway that
connects to Brewery Creek within the amendment area (Map 12). This wetland (W-1) is best
described as a grass swale/excavated ditch. The dominant vegetation observed in the wetland
was fall panic grass (Panicum dichotomiflorum), barnyard grass (Echinochloa crus-galli), and
reed canary grass (Phalaris arundinacea). This wetland is currently proposed to be an
environmental corridor with a 75’ buffer. D’Onofrio, Kottke, and Associates, Inc. has applied for
an artificial wetland exemption (WP-WER-SC-2020-13-X02-28T13-19-29) for W-1 for the
purposes of regrading the flow path into a defined grass lined swale around the development’s
stormwater facilities.
Brewery Creek
Brewery Creek (WBIC 1250200), a small tributary to Black Earth Creek, flows through the
southern portion of the amendment area (Map 5). This coldwater creek continues south
through the Village of Cross Plains, reaching Black Earth Creek 1.5 miles downstream of the
amendment area. The stream is 5.3 miles long and drains a 10.5 square mile watershed. The
watershed is primarily agriculture (50%), with the other largest land uses being woodlands
(22%), open land (9%), residential (9%) and roads (5%).
Brewery Creek currently fully supports its designation as a Fish and Aquatic Life (FAL)
coldwater community. In 2019, WDNR assessments found FAL general stream conditions to be
good. The macroinvertebrate community, evaluated by WDNR in 2012, was rated fair. Since
1999, USGS has recorded creek streamflow and temperature at West Brewery Rd (USGS
05406469), about three quarters of a mile downstream of the amendment area (Map 5). Since
Brewery Creek is designated as a coldwater community its watershed is classified as a
thermally sensitive area by Dane County Land and Water Resources, requiring thermal
controls for stormwater management. Without thermal controls ,urban runoff can increase
water temperatures and negatively impacting coldwater ecosystems.
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Historically, the creek has been subject to flooding and low summer flows. Modifications to the
channel included dredging, straightening, and ditching. According to the WDNR, it is suspected
that current conditions reflect improvement following the installation of agricultural best
management practices along the creek. These practices were implemented to reduce sediment
and manure runoff to Black Earth Creek as a part of the Black Earth Creek Priority Watershed
project that took place from 1985 to 1996. A USGS study1 conducted between 1999 and 2002
revealed improved conditions in Brewery Creek and demonstrated that subdivision
development with stormwater management and erosion controls can provide sufficient
protection against degradation to a receiving stream. The stream now supports brown trout
that migrate upstream from Black Earth Creek.
In 2018, invasive New Zealand mudsnails were found in Brewery Creek 0.6 miles upstream
from Black Earth Creek. This prohibited species has the potential to outcompete native stream
insects, decreasing the preferred food for fish. The impacts of these mudsnails is still to be
determined and care must be taken to prevent their spread.
Floodplain
The proposed development is adjacent to Brewery Creek, which currently has a mapped Zone A
floodplain. Zone A are areas that have a 1% probability of flooding every year (also known as
the "100-year floodplain"), and where predicted flood water elevations have not been
established. A detailed flood study was completed by MARS-EOR in April 2020 to determine the
extent of the regulatory floodplain and delineate floodway and flood fringe areas to ensure the
development does not encroach into the floodplain and adversely impact adjacent properties
(Map 11). The development proposal includes proposed grading and detention pond
construction in the right (northerly) overbank in the areas between Laufenberg Boulevard and
CTH P. the analysis concluded this does not pose an obstruction to flood flows and will reduce
the extents of the 100-year flood plain. The analysis and mapping were reviewed and approved
by WDNR in April 2020 as meeting the floodplain management standards of NR 116. The
analysis and mapping have also been submitted to FEMA to support a Conditional Letter of
Map Revision (CLOMR) application to update the existing Zone A mapping.
Black Earth Creek
Black Earth Creek (WBIC 1248600) is a 27-mile long tributary to Blue Mounds Creek.
Upstream of Mazomanie (mile 6.95), the creek is a popular fly-fishing Class I trout stream. This
portion of the creek is designated a coldwater community by Dane County Land and Water
Resources and its watershed is classified as a thermally sensitive area. From Garfoot Creek to
Cross Plains (miles 16.83 – 19.35) the creek is classified as an Excellent Resource Waters, and
upstream of Cross Plains (miles 19.35 – 27.08), it is an Outstanding Resource Waters.
From its mouth at Blue Mounds Creek in Iowa County (mile 0) to the confluence with Vermont
Creek (mile 11.08), just west of the Village of Black Earth, the existing biological use of Black
Earth Creek is classified as Fish and Aquatic Life water and the attainable use is classified as a
warmwater sport fishery. This section supports a warm water sport fishery that includes
smallmouth bass. This portion of the creek is included on the state 303d list of impaired
waters. Up to Mazomanie (mile 6.95), the creek is polluted with phosphorus. From Mazomanie
to Black Earth (mile 6.95 – 11.08), the creek is listed for degraded biological community from
unknown point source and nonpoint source pollution. From west of the Village of Black Earth
(mile 11.08) to its confluence with Garfoot Creek (mile 16.83), Black Earth Creek was listed as
impaired in 2016 for having a degraded biological community as well. But later surveys showed
improvement, and the segment was delisted in 2018.

1 Selbig, W. et al. 2004. Hydrologic, Ecologic, and Geomorphic Responses of Brewery Creek
to Construction of a Residential Subdivision, Dane County, WI. 1999-2002. USGS Scientific
Investigations Report 2004-5156.
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Two wastewater treatment plants discharge into Black Earth Creek. The discharge for Cross
Plains is on the west edge of the Village (Map 5). A wastewater treatment plant serving the
villages of Black Earth, Mazomanie, and Arena and the Wisconsin Heights School District
(Dane-Iowa wastewater treatment facility) is located downstream of Mazomanie (at
approximately mile 2.8). In 2017, the Dane-Iowa plant developed an Adaptive Management
Plan to meet its phosphorus discharge permit requirements. This plan, which developed a
watershed approach for reducing phosphorus loads, serves as a total maximum daily load
(TMDL) alternative for Black Earth Creek.
USGS has two stream gages along Black Earth Creek in Cross Plains. One at Brewery Rd
(USGS 05406457) has recorded discharge and temperature since 2009. The other, near Cross
Plains’ wastewater discharge (USGS 05406479), has measured temperature since 2009 and
discharge since 2015.
The WDNR has a monitoring station on Black Earth Creek downstream of the Village of Cross
Plains wastewater treatment plant at STH 14. Chloride monitoring results between 2009
and 2013 show that chlorides levels have averaged 51 mg/L, well below the Chronic
Aquatic Toxicity level of 395 mg/L.
Wisconsin’s first population of invasive New Zealand mudsnails was found in Black Earth
Creek in 2013. Since then, populations have been identified in other trout streams. It is
important for anglers and other stream users to prevent further spread by inspecting their gear
and removing these tiny organisms.
Springs
The Wisconsin Geological and Natural History Survey (WGNHS) maintains an inventory of
springs in Dane County and throughout the state. There are no known springs in or near the
proposed amendment area. From 2014 – 2017, the WGNHS surveyed springs statewide that
were expected to have flow rates at least 0. 25 cubic feet per second (cfs). The closest surveyed
springs to the amendment area were approximately four miles to the southwest in the Garfoot
Creek watershed, another tributary to Black Earth Creek (Map 5). Spring 12 had a discharge of
0.93 cfs. Spring 13 was smaller, with a discharge of 0.2 cfs. Both springs were noted to be in
moderate condition. Springs represent groundwater discharge that is visible to the casual
observer. In general, groundwater discharge occurs along the entire length of perennial streams
and is the source of stream baseflow. The regional groundwater model is a useful tool for
evaluating different configurations and scenarios of municipal groundwater well withdrawals
on these stream systems.
Groundwater
Groundwater modeling, using the 2016 Groundwater Flow Model for Dane County developed
by the WGNHS (link to website), shows that baseflow in Brewery Creek upstream of the
amendment area (see Map 5 and Table 4) has decreased from 2.3 cfs during pre-development
conditions (no well pumping) to 2.1 cfs in 2010. The modeling shows that baseflow in Black
Earth Creek just downstream of the Brewery Creek confluence has decreased from 13.2 cfs
during pre-development conditions to 11.2 cfs in 2010. These reductions are due to the
cumulative effects of well water withdrawals from multiple municipalities in the
groundwatershed.
In 2012, the WGNHS published a report, Groundwater Recharge in Dane County, Wisconsin,
Estimated by a GIS-Based Water-Balance Model, (link to report) estimating the existing
groundwater recharge rates in Dane County based on the soil water balance method. The study
estimates that the existing groundwater recharge rate in the proposed amendment area ranges
from 9 to 10 inches per year. A small area around Brewery Creek in the southern portion of the
amendment area was estimated to have recharge of 10 to 11 inches per year.
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Endangered Resources
The WDNR Bureau of Endangered Resources maintains a database representing the known
occurrences of rare plants, animals, and natural communities that have been recorded in the
Wisconsin Natural Heritage Inventory (link to website). An endangered resources review
completed in February 2020 by WDNR identified five endangered species or species of special
concern near the project area (3 insects, 1 amphibian, and 1 plant). A 1-mile buffer was
considered for terrestrial and wetland species and a 2-mile buffer for aquatic species. The
report specified required and recommended actions for protecting those species, such as taking
special care during project development to control erosion and minimize disturbance to
wetland, riparian, and stream habitats.
If those habitats are disturbed, follow-up conservation measures are needed to comply with
endangered species laws. These measures should include controlling invasive plants and using
native flora in landscaping to provide suitable pollinator habitat. Reducing disturbance during
the breeding and most active season for the species of special concern was additionally
recommended. Site surveys could also be conducted to further determine the presence of these
species. In addition, the report suggests for erosion control netting to be biodegradable, as
opposed to plastic, with loose weave to reduce negative impacts to snakes that could become
entangled. Implementing these conservation measures should be coordinated with the WDNR
Endangered Resources Review Program, as needed.
Soils and Geology
The amendment area is located within the Roxbury Hills Land Type Associations of Wisconsin.
The Association classifies the surficial geology of this area as hilly eroded moraine with nearly
level to undulating valley floors.
Surface elevations within the amendment area range from around 910 feet to 950 feet. There
are no areas of steep (> 12%) or very steep (>20%) slopes within the amendment area, except
some minor areas associated with road embankments. These areas are not to be placed within
environmental corridors.
According to the Natural Resource Conservation Service (NRCS) Soil Survey of Dane County,
the soils in amendment area are in Otter – Orion – Troxel association. These soils are poorly
drained to well drained, deep silt loams underlain by silt loam. Tables 2 shows detailed
classification for soils in the amendment area (see Map 7) while Table 3 shows important soil
characteristics for the amendment area.
Hydric soils are good indicators of existing and former (drained) wetlands. There are two hydric
soils within the amendment area, the Orion and Waucasta soils (the Os and Wa map units).
According to the Soil Survey Geographic data for Dane County developed by the USDA Natural
Resources Conservation Service (link to web soil survey), the Richwood, Kickapoo, Kidder, Port
Byron, Seaton, and Troxel soils (the 305B, KcB, KdD2, PrC, SvD2, and TrB map units) are not
hydric, but they can have a seasonal (April to June) zone of water saturation within 5 feet of
the ground surface. These soils are classified as well drained. Soils with seasonal high water
tables that are also classified as well drained or moderately well drained generally do not pose
limitations for buildings with basements.
The Radford soils (RaA map units) are not hydric, but they can have a seasonal (April to June)
zone of water saturation within 5 feet of the ground surface and are somewhat poorly drained
or poorly drained. These soils may have limited suitability for buildings with basements due to
their seasonal high-water table (zone of soil saturation), which can cause problems with
groundwater induced flooding. These areas are well suited for park and open space areas. If
these areas are developed, on-site soils investigations are recommended to determine the
actual extent of seasonal high groundwater areas. Restrictions are recommended in confirmed
problem areas to establish the lowest allowable level of any structure so that it is situated well
above the high-water table to reduce the potential for groundwater induced flooding.
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Table 2
Soils Classification
Soil

% of Area

Radford Silt Loam,
RaA

31.6

Richwood Silt Loam;
305B

18.1

Kickapoo Fine Sandy
Loam; KcB

14.5

Troxel Silt Loam;
TrB

13.6

Orion Silt Loam;
Os

12.5

Seaton Silt Loam;
SvD2

4.5

Kidder Loam,
KdD2

2.5

Wacousta Silty Clay
Loam; Wa

2.0

Port Byron Silt Loam;
PrC

0.6

General Characteristics
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 moderate
hazard of erosion. Poses very severe limitations for development due to very low bearing capacity
and depth to saturated zone.
Deep, well drained, on outwash plains and stream terraces. Soils have high fertility, moderate
permeability, and a moderate hazard of erosion. Poses moderate limitations for development due to
shrink/swell potential.
Deep, well-drained and moderately well drained, gently sloping in narrow drainageways, on bottoms
of intermittent stream, and on lower foot slopes of steep hills. Soils have medium fertility, moderate
permeability, and a moderate hazard of erosion. Poses severe limitations for development due to
erodibility
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 severe limitations for development due to low bearing capacity.
Deep, somewhat poorly drained, nearly level soils on flood plains and narrow stream bottoms. Soils
have high fertility, moderate permeability, and a severe hazard of erosion. Poses very severe
limitations for development due to flooding, seasonal high-water table, moderate shrink/swell
potential, and very low bearing capacity.
Deep, moderately well drained, sloping to steep soils on glaciated uplands. Soils have high fertility,
moderate permeability, and hazard of erosion. Poses severe limitations for development due to frost
heave potential and low bearing capacity.
Deep, well drained, gently sloping to very steep soils on glaciated uplands. Soils have medium
fertility, moderate permeability, and a very severe hazard of erosion. Poses severe limitations for
development due to slope.
Deep, poorly drained, nearly level soils on low benches in old lake basins. Soils have low fertility,
moderately slow permeability, and no hazard of erosion. Poses severe limitations for development
due to ponding and depth to saturated zone.
Deep, moderately well drained, gently sloping and sloping soils on colluvial valley foot slopes. Soils
have high fertility, moderate permeability, and a moderate to severe hazard of erosion. Poses
moderate limitations for development due to low bearing capacity.

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

Table 3
Soils Characteristics
Soil Map Symbols
(see Map 7)

Characteristic

% of Area

Prime Agricultural Soils

305B, TrB

31.7

Hydric Soils
(Indicates Potential / Restorable Wetlands)

Os, Wa

14.6

Poorly Drained Soils with Seasonal High-Water Table (< 5’)

RaA, Os, Wa

46.1

Soils Associated with Steep Slopes (> 12%)

SvD2, KdD2

7.1

Soils Associated with Shallow Bedrock (< 5’)

None

Best Potential for Infiltration in Subsoils

KcB, KdD2

0
17.0

Source: Soil Survey Geographic data for Dane County developed by the USDA Natural Resources Conservation Service
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According to WGNHS data, bedrock within most of the amendment area is in the Tunnel City
Group while the bedrock in the northwest and northeast sections amendment area is in the
Trempealeau Group. Bedrock in the Tunnel City Group is medium to very fine-grained quartz
sandstone, locally very glauconitic, consists of two formations including the Lone Rock and
Mazomanie Formations. Thickness is up to 150 feet thick. Bedrock in the Trempealeau Group
is quartz sandstone, dolomitic siltstone, silty dolomite, and sandy dolomite, consists of two
formations including the Jordan and underlying St. Lawrence Formations, which were
combined as one mapping unit. Thickness is about 75 feet, where not eroded. According to
WGNHS data, the depth to bedrock in most of the amendment area ranges from 100 to 150
feet, with the shallowest depths ranging from 20 to 45 feet in the northwest and northeast of
the amendment area (see Map 8).
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 data, karst features may be encountered in northwest and northeast parts of
the amendment area at depths ranging from of 20 to 75 feet. The Wisconsin Department of
Natural Resources Conservation Practice Standard 1002 - Site Evaluation for Stormwater
Infiltration requires field verification for areas of the development site considered suitable for
infiltration. This includes a site assessment for karst features in this area. If shallow karst
features are found, adequate protection measures are required to address any potential for
groundwater contamination.
There is no minimum separation distance for roofs draining to surface infiltration practices.
However, the Dane County ordinance requires infiltration practices to be located so that the
separation distance between the bottom of the infiltration system and the elevation of seasonal
high groundwater or the top of bedrock is at least 5 feet for residential arterial roads and 3 feet
for other impervious surfaces. Soil test pits are required as part of the stormwater management
plan to assure that infiltration practices are sited in locations that will not adversely affect
groundwater quality.

Proposed Urban Services
Parks and Open Space
There are total of approximately 6.8 acres of parks, recreation, open space, and stormwater
management areas proposed in the amendment Area (Map 4). A planned 1.6-acre stormwater
management pond and adjoining 2.8-acre recreational area straddling Brewery Creek is
planned at the southern edge of this development. A recreational/pedestrian trail is planned to
extend the residences to the recreation area in the southwest corner of the site and to
Laufenberg Blvd. This would include a bridge over Brewery Creek. The trail is planned to follow
Brewery Creek to the southwest and link to Raspberry Park within the existing Village limits,
as well as to a network of existing and planned trails including ultimately the Ice Age Trail
northwest of the Village. In the future this trail would be extended southeast to a planned Loop
Trail around the Village. A small “tot-lot” park and stormwater management area that would
envelop part of the intermittent drainage to Brewery Creek that runs north-south through the
single-family residences, and another public out-lot is planned at the southwest corner of N
Hill Point Rd and the Laufenberg Blvd extension just north of the planned multi-family
residences. These three out-lots contain 1.8 acres. Three adjoining lots originally planned for
residential development are also depicted as stormwater management facilities (Maps 9) as they
fall within a 75-ft buffer of the north-south wetland. These three lots combined contain 0.6
acres
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Water System
The Village’s average municipal water demand is 376,000 gallons per day (gpd), and the peak
hourly demand is estimated to be 36,000 gals. Water is provided by two high capacity wells
operated by the Cross Plains Water Utility. Well #1 (410 gallons per minute [gpm]) is located at
the end of East St, and Well #2 (600 gpm) is in Baer Park (Map 10). The system has a
combined capacity to deliver 1,454,400 gpd at full yield. The Village also currently has two
storage tanks with a total capacity of 548,000 gallons. The estimated average daily water
demand for the amendment area will be 11,280 gpd based on 94 new residential units with a
demand of 120 gpd per unit. The amendment area will be served by a 10-inch diameter
extension of the existing water main on Laufenberg Blvd (Map 9). Public roads will have 10inch water mains below and private roads will have 8-inch water mains.
Current firm capacity (largest well out of service) would not provide sufficient water once this
and other proposed residential development are added, so the Village is adding a well. Proposed
Well #3 will pump 500 to 800 gallons per minute and will be in the southwest part of the
Village along Gil’s Way (Map 10). The Well Site Investigation Report was approved by WDNR in
late April 2020 and construction is planned for 2021.
Water losses in the Village’s distribution system were above 40% in 2017, 2018, and 2019. In
2015 and 2016, water loss was less but still around 30%. The Wisconsin Administrative Code
PSC 185.85(4)(b) requires a utility with more than 1,000 customers to submit a water loss
control plan to the Public Service Commission (PSC) if the utility reports its percentage of water
losses exceed 15%. While the PSC has not directed the Village to prepare a formal plan, they
have been monitoring and investigating the losses to determine appropriate corrective actions.
In 2017 the losses were due almost entirely to a large water service under Main Street/USH 14
that was not able to be repaired for multiple months. In 2019 and 2020 the Village contracted
for a system-wide leak survey. Several relatively minor leaks were found and have been
repaired. The Village is currently investigating the accuracy of both its production (at the wells)
and sales (at the homes/businesses) meters, as well as confirming the reservoirs are not
leaking. This in an ongoing effort that the Village will continue until the losses are returned to
15% or less.

Wastewater
Sanitary sewer service will be provided to the amendment area through an extension from the
existing northern end of Laufenberg Blvd (Map 9). The area will be served by 8-inch sanitary
sewer pipes, under all roads.
The Village estimates that the average daily wastewater generation for the amendment area will
be 15,322 gpd based on 94 new residential units and a conservative generation rate of 163 gpd
per unit. Units are assumed to have 2.5 people who use 65 gpd per person. Using a peaking
factor of 4, it is estimated that the amendment area would generate a peak flow of 61,288 gpd.
The Village has determined that the Brewery Rd Interceptor, south of Laufenberg Blvd, has an
existing capacity of 0.60 cfs. With this proposed development, the peak flow would increase to
0.80 cfs. The existing Brewery Road Interceptor is made of clay, bituminous fiber, and ABS
truss pipe and is due for replacement. The Village will replace the Brewery Road interceptor
with additional capacity prior to full buildout of the amendment area. The downstream
interceptors below Brewery Rd all have sufficient capacity to accommodate the anticipated
increase in flow resulting from the amendment area.
Wastewater Treatment Facility
Wastewater from the facility will go to the Cross Plains wastewater treatment facility (WWTF)
which discharges into Black Earth Creek on the west side of the Village (Map 5). The facility
was upgraded in 2008 and provides secondary treatment and nutrient removal. Treatment
units include mechanical influent step screening, selector basins to enhance biological
phosphorus removal, two oxidation ditches for activated sludge secondary treatment, final
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clarification, seasonal ultraviolet disinfection and effluent diffused and cascade aeration.
Biosolids are aerobically digested and thickened with a gravity belt thickener before being
hauled to the Dane-Iowa WWTF for further Class A sludge treatment and eventual land
application on WDNR approved agricultural fields. There were planned upgrades at the Cross
Plains WWTF in 2019 and 2020 to increase compliance for phosphorus and thermal
regulations. Phosphorus compliance is being completed with a combination of water quality
trading and supplemental chemical addition. The water quality trading plan has been approved
by DNR and provides sufficient capacity for current WWTP loads. Chemical addition
improvements are being made to the WWTP within the next 2 – 3 years to provide capacity for
future loads. As loadings to the WWTP increase additional trades may be obtained by the
Village to offset those loads. Thermal compliance has been achieved through a combination of
enhanced mixing and dissipative cooling. The Village undertook outfall modifications in 2019
to improve mixing of WWTP effluent with the stream to achieve 100% mixing. Mixing was
further enhanced by a dissipative cooling demonstration. Both of these measures effectively
eliminate effluent thermal limits from the Villages WPDES permit.
The wastewater treatment facility has a design capacity of 0.593 mgd and received an average
of 0.458 mgd in 2018, including infiltration and inflow. Excluding 2018, the treatment facility
has seen a decrease in flow since 2013 because of sanitary sewer replacement projects that
reduced the amount of infiltration and inflow from old sewers on Lagoon Street and Main
Street. Precipitation in 2018 was almost twice the average (68 inches compared to 35),
however, which increased average flows to the WWTF. In 2017, average flow was 0.384 mgd.
Based on a 5-year average incoming flow centered around 2010, it is expected that the WWTF
will reach 90% of current hydraulic design capacity around 2025 based on current projected
growth rate assumptions. It is estimated that the facility will be able to support that additional
wastewater from the amendment area.
The Cross Plains WWTF has not had issues meeting its Wisconsin Pollutant Discharge
Elimination System (WPDES) permit limits for the quality of effluent discharged to Black Earth
Creek, according to their 2018 Compliance Maintenance Annual Report. In 2018, the effluent
monthly average (C)BOD ranged from 4 to 13 mg/L, well below the 23 to 30 mg/L permit limit.
The effluent monthly average total suspended solids ranged from 3 to 8 mg/L, again, well below
the 23 to 30 mg/L permit limit. The effluent monthly average phosphorus ranged from 0.14 to
0.57 mg/L, below the current 1.4 mg/L permit limit. The average effluent flow to Black Earth
Creek in 2018 was approximately 0.85 cfs. This is about 4% of Black Earth Creek’s low flow
near the treatment plant of 20 cfs and a very small fraction of the high flow of nearly 2,800 cfs
during the August 2018 flood event.
In 2018, the sanitary sewer system had significant infiltration and inflow because of high
groundwater levels and extreme rainfall events. During the historic August event, rain caused a
sanitary sewer overflow. The millions of gallons that overflowed were estimated to be rain and
runoff as opposed to sewage, however. In 2019, the WWTF planned to survey the collection
system and identify manholes that were infiltration sources.

Stormwater Management System
The Village of Cross Plains is currently following Dane County Code of Ordinance Chapter 14 –
for all stormwater performance standards within the Village and contracts with Town &
Country Engineering for stormwater management plan review. The Village had a higher 100%
pre-development volume control standard in its ordinance until State statutes were changed in
2017 to limit the ability of local governments to adopted higher standards for runoff volume
through local ordinances.
The conceptual stormwater management plan for the site includes a stormwater detention
pond and the use of a hybrid ribbon curb swale-based road profile and stormwater
management system on most public rights-of-way, similar to the design of Laufenberg
Boulevard. This improves water quality and reduces runoff by encouraging more infiltration
than a traditional curb and gutter storm drainage system. The developer intends to calculate
the infiltration that will occur in the turf-grass swales and possibly the evapotranspiration in
9

the planned stormwater pond. Due to shallow groundwater in the lower elevations of the
amendment area it may be challenging to meet the 90% stay-on standard through infiltration
alone. Therefore, the stormwater management plan should that incorporate of volume
reduction strategies higher in the landscape and/or non-infiltrative volume control strategies
that could be incorporated into the proposed design to achieve the required 90% stay-on of the
average annual storm. These strategies include, but are not limited to, green roofs, porous
pavement and rainwater reuse. The use of off-site infiltration practices is also an option.
The WDNR Conservation Practice Standard 1002 - Site Evaluation for Stormwater Infiltration
requires field verification for areas of the development site considered suitable for infiltration.
This includes a site assessment for karst features on the site to locate infiltration facilities
appropriately so that performance can be maximized while protecting groundwater resources.
A detailed stormwater management plan will need prepared for review and approval prior to
beginning any development construction. The plan will be required to meet all of the
stormwater management ordinance performance standards of the Village of Cross Plains, as
well as those of Dane County and the WDNR.
Performance Standards
The Village of Cross Plains proposes stormwater management performance measures to meet
or exceed standards required by the State of Wisconsin (NR 151), Dane County (Chapter 14),
Village of Cross Plains (Chapter 65) 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.
2) Require post-construction peak runoff rate control for the 1-, 2-, 10-, and 100-year, 24hour design storms to predevelopment peak runoff rates. This is consistent with the range
of design storms currently required by Dane County.
3) Require post-development stay-on volume of at least 90% of pre-development stay-on
volume. This is consistent with the stay-on standard for new development currently
required by Dane County regulations.
4) Include provisions and practices to reduce the temperature of runoff. This is consistent
with the standards currently required by Dane County.
5) Maintain predevelopment groundwater annual recharge rate of 9 to 10 inches per year as
estimated by the Wisconsin Geological and Natural History Survey in a 2012 report titled
“Groundwater Recharge in Dane County, Wisconsin Estimated by a GIS-Based Water
Balance Model.” This is consistent with the standards currently required by Dane County.

Environmental Corridors
The Amendment Area will add 10.5 acres of environmental corridor (See Map 2). This includes
the updated 100-year/1% chance floodplain, Brewery Creek, mapped intermittent streams,
regulated wetlands, and associated buffers, in accordance with the Environmental Corridor
Policies and Criteria (link to document) adopted in the Dane County Water Quality Plan.
Planned stormwater management areas, park and open space within the amendment area have
also been designated as environmental corridors.

Flood Management
The Village has been investigation several potential flood mitigation projects to address its
flooding problems. At their most recent meeting, the Village Board reviewed potential projects
including floodplain storage on Brewery Creek, a Black Earth Creek flood bypass channel, and
west side drainage improvements. Three concept options were provided for Brewery Creek that
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the Village plans to incorporate into its long-term planning; floodplain restoration,
reconstruction of CTH P, and construction of a flood control dam/levee. This concept includes
remaindering of Brewery Creek and extensive wetland and upland prairie restoration (see map
below). The Village is applying for grants for those projects that have willing property owners
and the Village Board has approved an agreement with Zander and Creek Crossing St. Francis
to purchase the 14 acres immediately to the east of CTH P for this project. Negotiations for the
purchase of the Ziegler property upstream of the Zander parcel have not yet been completed.

The Village has also been an active supporter and participant in the Regional Planning
Commission’s green infrastructure planning project for flood resilience in the Black Earth
Creek watershed.

Impacts and Effects of Proposal
Meeting Projected Demand
Current projections suggest that an additional 782 residents and 419 housing units can be
expected in the Cross Plains USA between 2010 and 2040. Land demand projections in 2014
estimated that a total of 112 additional residential acres would be needed by 2040 to
accommodate that growth. Department of Administration (DOA) population estimates for 2019
indicate that 3,987 residents call Cross Plains home.

Phasing
The requested amendment does not exceed 100 acres. A phasing plan is not required. All
development on the site will likely occur within 10 years.

Surface Water Impacts
Development creates impervious surfaces (i.e., streets, parking areas, and roofs) and typically
alters the natural drainage system (e.g., natural swales are replaced by storm sewers). Without
structural best management practices (i.e., detention basins and infiltration basins) this would
result in increased stormwater runoff rates and volumes, as well as reduced infiltration.
Without structural best management practices for erosion control, development would also
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cause substantial short-term 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.
Since 2002, there have been stormwater management standards in effect at the state, county,
and local level to require stormwater management and erosion control plans and structural
best management practices designed to address the impacts of development on water quality,
runoff volumes, peak flows, water temperature, and groundwater recharge. In 2011, county
and local standards for runoff volume control were increased beyond state standards to further
address the potential stormwater impacts of development. Since 2010 many communities
adopted even higher standards for volume control through their own ordinances or as part of
USA amendment agreements. In 2017, State statute 281.33(6)(a)(1) was changed to limit the
ability of local governments to adopted higher standards for runoff volume through local
ordinances.
The Village of Cross Plains proposes to mitigate the urban nonpoint source impacts of the
proposed development by requiring the implementation of various stormwater best
management practices that are designed and constructed to meet current Dane County
standards for pollutant reduction, runoff volumes, peak flows, water temperature, and
groundwater recharge to address the potential water quality impacts of stormwater runoff from
the proposed development on the receiving waters.
Regional partners are actively working to address chlorides through the Wisconsin Salt Wise
Partnership. It is recommended that the Village of Cross Plains participate in the chloride
reduction trainings provided by WI Salt Wise.

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 groundwaterdominated system to one dominated more and more by surface water runoff. This can lead to
subsequent reductions in stream quality and transitions to more tolerant biological
communities.
Groundwater modeling indicates that the cumulative effects of well withdrawals have resulted
in a 0.2 cfs decrease in Brewery Creek baseflow (location of modeling shown on Map 5) from
predevelopment (no pumping) to 2010 (Table 4). An additional 0.1 cfs decline compared to
2010 conditions is anticipated for the year 2040, according to modeling. The reduced 2040
baseflow of 2.00 cfs includes impacts from the proposed well that is expected to be constructed
in 2021 (Map 10).
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The loss of baseflow from the cumulative effects of well water pumping is a regional issue,
beyond the boundaries of a single USA Amendment or even a single municipality. This issue is
discussed along with potential management options in the updated Dane County Groundwater
Protection Planning Framework (link to report). Maintaining pre-development groundwater
recharge by infiltrating stormwater runoff helps to replenish groundwater, maintain baseflow,
and mitigate this impact.
Table 4
Modeled Baseflow Results
Due to Current and Anticipated Future Municipal Well Water
Withdrawals (All Municipal Wells)
Stream
Brewery
Creek

No
Pumping

2010

2040

2.3 cfs

2.1 cfs

2.0 cfs

According to the 2014 DNR report Ecological Limits of Hydrologic Alteration in Dane County
Streams (link to report), no significant change in the fish community is expected as a result of
projected 2040 reduction in baseflow (compared to 2010 conditions) in Brewery Creek or Black
Earth Creek.
Maintaining pre-development groundwater recharge helps to maintain baseflow and mitigate
any reductions. The Village of Cross Plains proposes to maintain the pre-development annual
recharge rate (estimated as 9 to 11 inches per year for this area according to the Wisconsin
Geological and Natural History Survey study). Experience has shown that this criterion is
generally met when 90% of pre-development runoff volume is maintained for the development
area through infiltration measures. The return of treated effluent to Black Earth Creek also
effectively compensates for local groundwater withdrawals.

Comments at the Public Hearing
A public hearing was held on the proposed amendment at the April 9, 2020 meeting of the
Capital Area Regional Planning Commission. Written comments were submitted via email from
a Town of Berry resident who lives on Hill Point Road north of the proposed amendment. His
concern relates to the history of flooding in this general area of Brewery Creek. Representatives
of the Village of Cross Plains spoke in favor of the amendment. Commissioners had several
questions related the history of flooding along Brewery Creek, including the August 2018 flood,
and the Village’s planned flood mitigation projects. Commissioner McKeever requested a map
be provided that shows the project location for Brewery Creek. Additional questions related to
the developer’s planned request to seek artificial wetland determination in the amendment
area, the Village’s treated effluent discharge to Black Earth Creek, and the stormwater
management design of Laufenberg Boulevard. Commissioner Terrell also requested that the
MPO provide a comment letter regarding transportation impacts.

Conclusions and Staff Water Quality Recommendations
There is sufficient existing treatment plant system capacity at the Cross Plains Wastewater
Treatment Facility to serve the proposed amendment area. The planned replacement of the
Brewery Road interceptor will also have sufficient wastewater collection system capacity to
serve the area at full build-out.
Since 2002, there have been stormwater management standards in effect at the state, county,
and local level to require stormwater management and erosion control plans and structural
best management practices designed to address the impacts of development on water quality,
runoff volumes, peak flows, water temperature, and groundwater recharge. In 2011, county
and local standards for runoff volume control were increased beyond state standards to further
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address the potential stormwater impacts of development. Since 2010 many communities
adopted even higher standards for volume control through their own ordinances or as part of
urban service area amendment agreements. In 2017, State statute 281.33(6)(a)(1) was changed
to limit the ability of local governments to adopted higher standards for runoff volume through
local ordinances.
The Village of Cross Plains proposes to mitigate the urban nonpoint source impacts of the
proposed development by requiring the implementation of stormwater best management
practices that are designed and constructed to meet current Dane County standards for
pollutant reduction, runoff volumes, peak flows, water temperature, and groundwater recharge
to address the potential urban nonpoint source impacts of the proposed development on the
receiving waters.
The Village has been an active supporter and participant in the Regional Planning
Commission’s green infrastructure planning project for flood resilience in the Black Earth
Creek watershed and is currently pursuing a flood mitigation concept for Brewery Creek that
includes remaindering of the creek and extensive wetland and upland prairie restoration. To
address the flooding concerns raised at the public hearing, the Village and developer have
agreed to conduct a safe overflow analysis to model the 100- and 500-year storm events
through the development and require that runoff from the 100-year event stay in the right of
way, while runoff from the 500-year may encroach on private property but cannot flood a
structure. Elevations of key buildings will be set above the routed 500-year water elevation.
This is the same language that the City of Madison is currently in the process of adding to their
stormwater ordinance in response to their flooding issues. The Village will also require that the
100-yr (1% chance) and 500-yr (0.2% chance) flood areas and elevations to be shown on the
plat and noted on deeds of affected properties. This would provide a notice for potential
property owners of the potential flood impacts.
It is the Regional Planning Commission staff’s opinion that the proposed amendment is
consistent with water quality standards under Wis. Stat. § 281.15, and the adopted Policies
and Criteria for the Review of Sewer Service Area Amendments to the Dane County Water
Quality Plan, with the conditions of approval identified below. Additional actions have also been
recommended below to further improve water quality and environmental resource
management.

Conditions
Regional Planning Commission staff recommends approval of this amendment, based on the
land uses and services proposed, and conditioned on the continued commitment of the Village
of Cross Plains to pursue the following:
1. Submit a detailed stormwater management plan for Regional Planning Commission 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. Control peak rates of runoff for the 1-, 2-, 10-, and 100-year 24-hour design storms to
“pre-development” levels, in accordance with the Dane County Stormwater Ordinance.
c. Provide at least 80% sediment control for the amendment area based on the average
annual rainfall, with a minimum of 60% of that control occurring prior to infiltration, in
accordance with the Dane County Stormwater Ordinance.
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d. Maintain the post development stay-on volume to at least 90% of the pre-development
stay-on volume for the average annual rainfall period, in accordance with the Dane
County Stormwater Ordinance.
e. Include provisions and practices to reduce the temperature of runoff, in accordance
with the Dane County Stormwater Ordinance.
f.

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 (a range of 9 to 10
inches/year for the amendment area or by a site specific analysis, in accordance with
the Dane County Stormwater Ordinance.

g. Safe Overflow Analysis which routes the 100- and 500-year storm events through the
development. Runoff from the 100-year event must stay in the Right of Way, while
runoff from the 500-year may encroach on private property but cannot flood a
structure. Elevations of key buildings shall be set above the routed 500-year water
elevation.
2. Stormwater management facilities shall be placed in public outlots whenever feasible and
designated as environmental corridor. Easements and perpetual legal maintenance
agreements with the Village, to allow the Village to maintain stormwater management
facilities if owners fail to do so, shall be provided for any facilities located on private
property.
3. Delineate environmental corridors to include includes the updated 100-year/1% chance
floodplain, Brewery Creek, mapped intermittent streams, regulated wetlands, and
associated buffers, as well as the stormwater management, park and open space areas to
meet the Environmental Corridor Policies and Criteria adopted in the Dane County Water
Quality Plan.
4. Continue monitoring and investigating water system losses to determine and implement
appropriate corrective actions.
5. Replace the Brewery Road sanitary sewer interceptor with additional capacity as needed for
full buildout of the amendment area.

Recommendations
It is also recommended that the Village of Cross Plains pursue the following:
1. Continue to evaluate and implement flood mitigation projects as resources allow.
2. Implement the conservation measures recommended by the WDNR Endangered Resources
Review Program including using native flora in landscaping to provide suitable pollinator
habitat.
3. Require the 100-yr (1% chance) and 500-yr (0.2% chance) flood areas and elevations to be
shown on plat and noted on deeds of affected properties to provide a notice for property
owners of the potential flood impacts.
4. Encourage the responsible use of deicers and water softeners by participating in the
trainings and outreach activities of the Wisconsin Salt Wise Partnership.
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Map 1 - Amendment Area
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Map 2 – Aerial
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Map 3 – 2015 Land Use
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Map 4 – Planned Land Use
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Map 5 - Subwatersheds
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Map 6 - Elevations
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Map 7 - Soil Type
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Map 8 – WGNHS Bedrock Depth and Potential Karst Features
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Map 9 – Planned Utilities
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Map 10 – Municipal Wells
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Map 11 – Flood Study Map
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Map 12 – Wetland Delineation Map
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Attachment 1 – Wisconsin Historical Society Letter
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Attachment 2 – Public Comment Email
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