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INTRODUCTION
Loca on - The Nine Springs Creek watershed includes a drainage area of ~9,000 acres (~14 square miles) at
the City of Fitchburg’s northern border with the City of Madison. It drains into the Yahara River at Upper
Mud Lake (Eleva on ~843 MSL) between Lake Monona and Lake Waubesa. The farthest ﬂow distance
upstream is at the westerly headwaters of Nine Springs Creek in Orchard Ridge Neighborhood (Eleva on
~1040 MSL) just west of the Home Depot along Verona Road, south of the Beltline. The highest eleva on of
the watershed is 1076 MSL at Byrn Wood Drive.
Why prepare a Watershed Master Plan? - The
area surrounding the Nine Springs Creek has
experienced intense development from the
1830’s to present. What was once prairie,
woods, and wetland is now comprised of a
mixture of urban land uses. From the 1830’s
through the 1950’s, development included
primarily conversion of prairie, woods, and
wetlands to agricultural produc on. During
the 1910’s through 1930’s, most of the
perennial por on of Nine Springs Creek (east of
Fish Hatchery Road – County D) was
straightened and dredged to drain the wet
areas for agricultural produc on. From the
1950’s to the present, most of the agricultural
land was converted to a mix of residen al,
commercial, and industrial usage (urban
development). Early stormwater design
prac ces from the 1950’s to 1980’s were designed to “convey it away” from the developed area as
eﬃciently as possible to reduce the likelihood of ﬂooding within the newly developed area. During this
me, li le eﬀort was made to provide water quan ty (rate or volume reduc on) control or water quality
control. During the late 1980’s, as downstream property owners and municipali es realized that the
“convey it away” standard protocol o en mes, if not always, created stormwater problems downstream,
eﬀorts began to provide stormwater deten on to begin addressing at least the peak rate control concerns
for new developments of that era. Between the 1990’s and present, addi onal eﬀorts were made to
reduce sediment and nutrient loading to downstream proper es. This started the implementa on of wet
deten on ponds that were designed to help se le out sediment and any a ached nutrient par cles prior to
the stormwater con nuing downstream. Between 2006 and present, addi onal eﬀorts were made to
reduce the total volume of stormwater con nuing downstream to emulate natural condi ons prior to
development. The Nine Springs Creek Watershed Master Plan was created to be er understand the spa al
distribu on of exis ng stormwater facili es and how new stormwater best management prac ces might be
integrated to establish a more comprehensive stormwater system.
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Meaning

Example

Ac on
Measure
Time frame

Goal
The purpose toward which
an endeavor is directed.
I want to implement
stormwater prac ces
within the Nine Springs
Creek watershed that
assist in mee ng predevelopment condi ons.
Generic ac on, or be er
s ll, an outcome towards
which we strive.
Goals may not be strictly
measurable or tangible.
Longer term

Objec ve
Something that one's eﬀorts or ac ons are intended to
a ain or accomplish; purpose; target.
I want to have Nine Springs Creek delisted from the
“Impaired Waters” list.

Speciﬁc ac on - the objec ve supports a ainment of the
associated goal.
Must be measurable and tangible.
Mid to short term

Speciﬁcally, the goal (observable and measurable end result having one or more objec ves to be achieved
within a more or less ﬁxed meframe) of the Nine Springs Creek Stormwater Master Plan is to: Maximize
eﬀec veness of public and private stormwater facili es in Fitchburg to emulate natural (predevelopment) stormwater stay-on and runoﬀ condi ons.
Objec ves (measurable, deﬁned, opera onal, speciﬁc steps contribu ng to fulﬁllment of the speciﬁed goal)
to:
1. Water Quan ty Objec ve: Protect the safety and welfare of Fitchburg ci zens and their property by
minimizing ﬂood impacts to public and private property. Achieving this objec ve includes analysis
and implementa on of recommenda ons for mee ng pre-development peak runoﬀ rates (for the
1, 2, 10, 100, and >100 year design storm events) as well as matching pre-development stay-on
inﬁltra on volume for the average annual rainfall event.
2. Water Quality Objec ve: Minimize sediment (Total Suspended Solids – TSS) and nutrient (Total
Phosphorus – TP, Nitrogen – N, etc.) loading to restore and/or maintain water quality criteria in
downstream water resources (to keep them “ﬁshable” and “swimmable”).
In 2011, the Wisconsin Department of Natural Resources (WDNR) ﬁnalized a total maximum daily load
(TMDL) standard which was submi ed and approved by the U.S. Environmental Protec on Agency (EPA) for
the Rock River Basin.1 The Basin has approximately 3,900 river miles, including the Yahara River and Nine
Springs Creek. Under the Clean Water Act, the WDNR is responsible for monitoring and regula ng
Wisconsin’s water bodies so that they meet TMDL water quality standards. The water bodies within the
Rock River Basin that do not meet these standards are placed on the state’s 303(d) list for impaired water
ways. Several water ways within the Rock River Basin are listed on the state’s 303(d) list, including the
Yahara River and Nine Springs Creek.
With ﬁnancial contribu ons from Fitchburg’s Stormwater U lity and the WDNR’s Urban Nonpoint Source &
Stormwater (UNPS & SW) Grant Program, the City of Fitchburg has conducted stormwater planning
ac vi es within the Nine Springs Creek Watershed to iden fy cost-eﬀec ve recommenda ons for mee ng

Total Maximum Daily Loads for Total Phosphorus and Total Suspended Solids in the Rock River Basin. The Cadmus Group, Inc. July 2011. Available at:
h p://dnr.wi.gov/topic/TMDLs/RockRiver/FinalRockRiverTMDLReportWithTables.pdf
1
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standards set forth by the Rock River TMDL while also protec ng the public/private safety. The following six
tasks were undertaken to prepare the Nine Springs Creek Watershed Master Plan:
1. Compile and analyze prior studies of stormwater facili es within the Nine Springs Creek Watershed,
with emphasis on Dunn’s Marsh;
2. Conduct public involvement mee ngs and generate community awareness surrounding the Nine
Springs Creek Watershed;
3. Create a Nine Springs Creek Watershed Master Plan with proposed stormwater best management
prac ces;
4. Update mapping and Geographical Informa on Systems (GIS) for stormwater infrastructure; and
5. Determine a long-term rate structure for the stormwater u lity.
6. Complete detailed management recommenda ons for Dunn’s Marsh.
Stormwater planning ac vi es were performed by Fitchburg staﬀ and two private consultants. MSA
Professional Services, Inc. (MSA) performed water quality and quan ty modeling of the Nine Springs Creek
watershed. The water quality modeling along with land availability considera ons guided the development
of recommenda ons for best management prac ces within the Nine Springs Creek Watershed. Stantec
coordinated vegeta on and ecological studies and inspected several stormwater facili es within the
Watershed.
This report a empts to integrate the immense amount of historical informa on and recommenda ons of
past Nine Springs Creek Watershed studies and provide a more contemporary and up-to-date analysis.
Watershed modeling performed for this report includes the most advanced delinea on of the Nine Springs
Creek Watershed to date and provides a detailed understanding of land use impacts on water quality.
Iden ﬁed recommenda ons provide short and long-term scenarios for the City of Fitchburg and other
municipali es within the watershed to meet standards deﬁned in the Rock River Basin TMDL report.
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TASK 1 | A HISTORICAL REVIEW OF THE NINE SPRINGS CREEK
WATERSHED
The ﬁrst task of the Nine Springs Watershed Master Plan was to compile historical informa on on
stormwater facili es in the watershed. To accomplish this, Fitchburg staﬀ organized past reports, studies,
journal ar cles, and plans relevant to the Nine Springs Creek Watershed. Staﬀ then proceeded to
summarize and scan each document so that an electronic version could be accessed online. These
documents can be found on the City of Fitchburg website at:
h p://www.ﬁtchburgwi.gov/DocumentCenter/View/4410.

Figure 1-1: Compila on of Historical Documents Rela ng to the Nine Springs Watershed

History
Glacial Era (13,000 BC – 10,000 BC)
The current topography of the Fitchburg area was predominately
created during the recession of the Green Bay Lobe of the
Con nental Glacier between 12,000 and 15,000 years ago, leaving
behind two deﬁned terminal moraines.
The southwestern half of Fitchburg displays remnants of soils
deposited from the Johnstown Moraine, while the northeastern
half displays remnants of soils deposited from the Milton Moraine.
The drumlins, moraines, eskers, glacial lakes, massive outwash
plains, terraces, ke le lakes, and other features created by the
retreat of the Green Bay Lobe le a topography with unique
drainage features behind that are important to understand as we
consider current and future management techniques.

Figure 1-2: Landscape Map
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Fitchburg’s topography makes it the headwaters of seven diﬀerent creeks (Wingra Creek via Lake Wingra, Nine
Springs Creek, Swan Creek, Murphy’s Creek, Oregon Branch of the Badﬁsh Creek, Story Creek, and Badger Mill
Creek via Goose Lake).

Figure 1-3: Watershed Map

Goose Lake, Swan Lake, and Lake Barney represent ke les created as the glaciers receded. These inland lakes
generally represent closed watersheds which allow signiﬁcant inﬁltra on into the groundwater table.

Early Human Inhabitation (10,000 BC – 1400 AD)
Na ve American cultures researched in the Dane County have generally been described in the following
categories:
Paleo-Indian Tradi on

10,000 BC - 5,000 BC

Archaic Tradi on

8,000 BC - 500 BC

Woodland Tradi on

1,000 BC - 1,600 AD

Mississippian Tradi on

700 AD - 1400 AD

A Phase I archaeological study was conducted in 1976 throughout the Nine Springs E-Way during the ini al
planning stages of the Dane County E-Way Project. Ar facts were found da ng from the late Archaic to Late
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Woodland periods. A follow-up intensive archaeological survey was conducted in 1979 of the Lake Farm area
which led Dane County to nominate por ons of Lake Farm Park to the Na onal Historic Register.

In 1833, government surveyor, Lorin Miller, completed a survey of what would become the Fitchburg
Township. Fitchburg was just one of the many townships divided into 36 square miles across the Northwest
Territory. An early historian shared his impression of the township as:
“Town 6, range 9, town of Fitchburg, is situated in the central and southern part of Dane County,
bounded by the town of Madison, west by the town of Verona, south by the town of Oregon, and east
by the town of Dunn. It is one of the best agricultural towns in the county, with very li le or no waste
lands, about equally divided between prairie and oak openings… There are several creeks and springs,
of which the Nine Springs, situated in the northeast part of the town, are justly celebrated.”2

Euro-American Settlement & Agricultural Development (1837 AD – 1960 AD)
Star ng in the 1830’s, land surveyors began se ng sec on corners throughout the Dane County area, generally
from east to west. Records from these surveyors give us insight into the marshes, sedge meadows, wet prairies,
lowland shrubs, mesic prairies, oak savannas, and dry prairies that existed prior to agricultural development of
the area. These records show that the southern sedge meadows ﬂanking Nine Springs Creek “were thriving,
produc ve ecosystems ﬁlled with bird life, frogs, snakes and turtles. Sandhill and whooping cranes used the
marshes, as did herons, egrets, bi erns, snipe, Wilson’s phalarope, rails, coots, short-eared owls, harriers, and
ducks.”
John Stoner began farming near the southern por on of Seminole Highway in 1837. The ﬁrst permanent EuroAmerican se lers were the Vroman brothers (William, George, and Joseph) who began farming and built a
residence in 1839. During this me, the area was known as Rome, which included the current areas of Oregon
and Dunn. In 1847, this area became known as the Town of Greenﬁeld. Six years later, it was renamed as the
Town of Fitchburg in 1853 a er a city in Massachuse s. Early growth took place at several loca ons, including
stagecoach and railroad stops such as Oak Hall and Lake View.
The primary disturbances since 1837 included lling the prairies and plan ng corn, wheat, and other agricultural
row crops in groupings of 40 acre parcels, the typical early division of land during that period. Fencerows
constructed along these property lines served to keep livestock cap ve during pasturing and delineate
boundaries from adjacent owners.
During the 1920’s and 1930’s, Nine Springs Creek was straightened and dredged through the Nine Springs Creek
Drainage District opera ons in eﬀorts to convert the low-lying marshy areas into more reliable agricultural
produc on.

Beginnings of Ecological Restoration – 1934 AD
Kenneth Brower’s 2001 Introduc on to Aldo Leopold’s A Sand County Almanac notes, “The beginnings of
ecological restora on – the ﬁrst systema c a empt to reassemble disturbed ecosystems – came in 1934, when
the University of Wisconsin at Madison, under Leopold’s leadership, set out to build a collec on of na ve
ecological communi es on abandoned farmland… The University’s Arboretum restored thirty dis nct systems, all
the important plant communi es na ve to the upper Midwest.” A por on of the UW-Madison Arboretum,
known as the Grady Tract, lies within the city limits of Fitchburg.

A Fitchburg History. The Fitchburg Bicentennial Commi ee. Page 1. 1976. Available at: h p://digicoll.library.wisc.edu/cgi-bin/WI/WIidx?type=ar cle&did=WI.FitchburgTownHall.i0009&id=WI.FitchburgTownHall&isize=M
2
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On March 4, 1948, Aldo Leopold wrote the Foreword to A Sand County Almanac. An excerpt appears below as a
beacon for coming to a be er understanding and apprecia on of our natural areas:
“Conserva on is ge ng nowhere because it is incompa ble with our Abrahamic concept of land. We
abuse land because we regard it as a commodity belonging to us. When we see land as a community to which
we belong, we may begin to use it with love and respect. There is no other way for land to survive the impact of
mechanized man, nor for us to reap from it the esthe c harvest, under science, of contribu ng to culture.
That land is a community is the basic concept of ecology, but that land is to be loved and respected is an
extension of ethics. That land yields a cultural harvest is a fact long known, but la erly o en forgo en…
Such a view of the land and people is, of course, subject to the blurs and distor ons of personal
experience and personal bias. But wherever the truth may lie, this much is crystal-clear: our bigger-and-be er
society is now like a hypochondriac, so obsessed with its own economic health as to have lost the capacity to
remain healthy. The whole world is greedy for more bathtubs that it has lost the stability necessary to build
them, or even turn oﬀ the tap. Nothing could be more salutary at this stage than a li le healthy contempt for a
plethora of material blessings.
Perhaps such a shi of values can be achieved by reappraising things unnatural, tame, and conﬁned in
terms of things natural, wild, and free.”

Large Scale Residential & Commercial Development 1960 AD – Present
Residen al development began to grow signiﬁcantly within the town during the 1960’s. In response, the town
implemented a new subdivision ordinance in 1974, which required the dedica on of parkland or parkland fees
while subdividing land. This ordinance began the large-scale accumula on of public lands for the town to own
and maintain. In 1983, the town incorporated itself as the City of Fitchburg, with a popula on of over 12,000
residents. In 1986, the City of Fitchburg adopted a stormwater management ordinance that required all new
development to provide peak ﬂow reduc on for storm events up to the 100-year design storm (6” per 24 hour
period). This ordinance ini ated the design and construc on of several stormwater deten on ponds on a blend
of private and public proper es.
An example of an early deten on pond placed on private property includes:


Nesbi -Jung Pond – previously referred to as Jamestown Basin #2 – was constructed as a wet pond in
1990 on property owned by Olds Seed property (now Jung Garden Center).

Examples of early deten on ponds that came into public ownership by the City of Fitchburg include:




Thermo Fisher Pond – previously referred to as Nicolet Pond – was constructed as a dry pond in 1986 on
property owned by Nicolet Instruments (later Thermo Fisher Scien ﬁc). This property was purchased by
the Wisconsin Department of Transporta on (WDOT) during the Verona Road Reconstruc on Project
(circa 2015) and the dry pond was converted into a much larger wet pond in 2017. WDOT and the City of
Fitchburg entered into an agreement that the City of Fitchburg would operate and maintain this pond
(labeled as Pond “D” in the agreement) and could take credit for the water quality control achieved by
the pond in its MS4 permit.
Nesbi -Limestone Pond – previously referred to as Jamestown Basin #3 – was constructed as a dry pond
in 1990. The northwestern por on of the dry pond was retroﬁ ed to a wet pond in 2008 when
Limestone Lane was installed). The WDOT expanded the wet pond signiﬁcantly in 2017 and added a
large inﬁltra on facility in 2018.
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Quarry Ridge Pond – previously referred to as Jamestown Basin #1 – was constructed as a wet
pond/inﬁltra on pond in 1990.

By 2000, Fitchburg’s popula on had grown to over 20,500.

Nine Springs Creek begins just
west of Dunn’s Marsh and
runs east, termina ng in
Upper Mud Lake. The area
consists of primarily urban
land uses, with agriculture
limited to the periphery of the
central urban core. The Nine
Springs Creek Watershed lies
in the central western region
of the Rock River Basin. In this
part of the basin, urban
nonpoint sources of pollu on
(including
erosion
from
construc on
sites
and
development
ac vi es)
signiﬁcantly contribute to
sediment, nutrient and toxic
substance pollu on directly
entering lakes and urban
streams.3

Figure 1-4: Nine Springs Creek Watershed

Nine Springs Creek is also the primary drainage system through the environmental corridor south of
Madison, known as the Lewis Nine Springs E-way. This environmental corridor is used by the regional
planning commission to address mul ple concerns of drainage and stormwater management, water
quality, recrea on, open space, and habitat preserva on. The protec on and preserva on of
environmental corridors contribute to environmental protec on in general, and speciﬁcally to water quality
through reduc on of nonpoint source pollu on and protec on of natural drainage systems.4
Since its incorpora on as a City in 1983, Fitchburg has experienced rapid growth in popula on. The
popula on in 1984 was approximately 12,000 and has grown to over 25,200 in the 2010 census. Most of
the urbanized development has been concentrated within the Nine Springs Creek Watershed and occurred
prior to 2002 when Fitchburg’s Erosion Control and Stormwater Management ordinance was updated to
include the water quality requirements set forth in WDNR NR151 and NR216. The urbanized development
throughout the western half of the Nine Springs Creek Watershed has created an increase in stormwater
runoﬀ rate and volume, resul ng in stormwater inunda on, erosion, sedimenta on, vegeta on habitat
degrada on and water quality problems within the Nine Springs Creek Watershed.

3

Dane County Water Quality Plan. Dane County Regional Planning Commission. 1996.

4

Environmental Corridors. Dane County Regional Planning Commission. 1996. Accessed at:
h p://danedocs.countyofdane.com/webdocs/PDF/capd/2012_pos ngs/Publica ons/Environmental_Corridors_Report_1996.pdf
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Dunn’s Marsh Development and Stormwater History
One notable water body in the Nine Springs Watershed is Dunn’s Marsh, located between Verona Road and
Seminole Highway, north and south of the Cannonball Path (former abandoned Chicago-Northwestern
railway line). Dunn’s Marsh was created nearly 10,000 years ago when the last glaciers retreated across the
southern part of Wisconsin. Dunn’s Marsh was bisected in 1881 due to construc on of the ChicagoNorthwestern railroad. Professor Lynndon A. Brooks, manager from 1950 to 1960 of the 144-acre
Wisconsin Electric U li es Farm to the north of the marsh, conﬁrmed that the area south of present day
Crescent Road was never farmed because of the standing water in the area.5 Historical images (Figure 1-6
and Figure 1-7) show the condi ons of Dunn’s Marsh before and a er the Megan’s Bay condos were built.
Earlier records document the area surrounding Dunn’s Marsh as en rely farmland up un l the 1950’s
building boom.6 The 1950’s building boom began the development of the area south of the Beltline and
east of Verona Road. By 1962, the Rosendale, Crawford and Marlborough plats just south of the Beltline
were ﬁlled, but the 144 acres belonging to The Electric Research Farms directly north of Dunn’s Marsh and
the land to the south belonging to Gene Dawley had not been developed.7
The second housing boom occurred between 1963 and 1970 when the ownership of the previously
undeveloped areas around Dunn’s Marsh changed. The 73 acres to the west of the marsh along the Illinois
Central Railroad was planned for development by the Allied Development Corpora on. The 144 acres
occupied by the Electric Research Farms, owned by the Wisconsin U li es Associa on, and 10 acres along
Seminole Hwy north of the railroad tracks owned by William and Blanche Kaltenberg was purchased by J-K
Development Corpora on.8 In late 1967, rough grading began on what is now the Belmar Neighborhood
north of Crescent Road.
In 1970, the City of Madison bought the 50.59 acres containing Dunn’s Marsh from Gene Dawley, who
deeded the land as for wildlife habitat and as a bird sanctuary
(h p://www.ﬁtchburgwi.gov/DocumentCenter/View/4403). Three years later, in 1973, another 40 acres
south of the marsh (now Dawley Conservancy) was dedicated to Fitchburg from Gene Dawley.9
In 1971, the ﬁrst big environmental controversy broke out over two apartment buildings, now known as
the Megan’s Bay condominiums, planned to be built on ﬁll material in the northern buﬀer of the marsh just
south of the Crescent Road and Red Arrow Trail intersec on. There was strong opposi on to the
apartments by neighborhood residents and eﬀorts to resist construc on went on for months. The Megan’s
Bay apartments were ul mately built, but the public outcry did stop a second building from being built next
door. The apartment dispute drew a en on city-wide to Dunn’s Marsh and spurred the concept of
preserving open space and environmental corridors in an urban area.10

5

In Our Own Words: The Best of Dunn’s Marsh News. Mary Mullen. Feb 1990. Page 41.

6

In Our Own Words: The Best of Dunn’s Marsh News. Mary Mullen. Feb 1990. Pages 23-27.

7

In Our Own Words: The Best of Dunn’s Marsh News. Mary Mullen. Feb 1990. Pages 40.

8

In Our Own Words: The Best of Dunn’s Marsh News. Mary Mullen. Feb 1990. Page 44.

9

In Our Own Words: The Best of Dunn’s Marsh News. Mary Mullen. Feb 1990. Page 51.

10

In Our Own Words: The Best of Dunn’s Marsh News. Mary Mullen. Feb 1990. Page 49.
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Wetland and Stormwater Issues
The preliminary pla ng process of the Belmar plat in 1966 provided the op on of ﬁlling the marsh for
development. This op on was rejected by the City of Madison, insis ng that the marsh be retained for its
“natural drainage proper es.” The 1971 a empt to prevent apartment building on lots 17 and 18 in the
northern buﬀer region of the marsh failed. The building on the lots proceeded and, a few months a er, 5
buildings stood on the lots.11 Three of these buildings are now referred to as the “Nature’s Retreat”
apartments and the remaining 2 buildings are the “Megan’s Bay Condominiums.” While the opposi on of
the 1971 apartments failed, it did prevent building on lots 19 and 20 on the northern buﬀer just east of the
Megan’s Bay condominiums. In 1975, the Dunn’s Marsh Neighborhood Associa on ini ated mee ngs with
government oﬃcials and J-K Development Corpora on’s a orney. As owners of the property, J-K
Development Corpora on did not agree to rezone the property and proposed 3 new apartment buildings
on the lots. However, the WDNR ruled that the north sec on, as well as the main por on of Dunn’s Marsh,
was navigable and the county conﬁrmed that the shoreline provisions of the zoning ordinance applied to
the lots in ques on. This decision ul mately prevented the developer from building on the lots and
mo vated the governmental purchase of the land from the private owner and the rezoning to Conservancy
(CO-1) status.12

Protecting Dunn’s Marsh
Dr. Jim Zimmerman, Professor and Researcher at the University of Wisconsin-Madison explained in a
Wisconsin State Journal ar cle from May 9, 1971 that in order “to destroy a marsh, you don’t have to kill it
suddenly. You don’t have to drain it or ﬁll it. You can poison it with polluted water, choke it with silt, or
strangle it with the pressure of too many people, too close… We won’t wake up tomorrow and ﬁnd it gone.
But we are losing it slowly, step by step, all the same.”13
Jim Zimmerman spent decades advoca ng for the protec on of the marsh, documen ng its condi ons and
searching for opportuni es to be er manage stormwater runoﬀ pollu ng the marsh. Jim and his students
documented the condi ons of the marsh by conduc ng wildlife surveys, speciﬁcally of bird species, and by
monitoring the amount of silt entering the marsh from eroded construc on sites. Dr. Zimmerman formed
several recommenda ons for the preserva on and future management of the marsh which included
crea ng a buﬀer region upstream of the marsh in order to prevent the marsh itself from being used as a
reten on pond. Jim stated if the marsh was used as a silt collec on basin it would not be able to be
dredged without destroying the bo om clay layer of the marsh. The clay bo om of many wetlands limits
the inﬁltra on of the surface water. He also stated the north pond was being used as a silt catch basin
protec ng the rest of the marsh from silt build up and that he would like to see two ponds in the marsh
collec ng the increasing amount of runoﬀ sediment and discharging runoﬀ water back into the
groundwater table.14 The construc on of Apache Pond in 2011 and Red Arrow Pond in 2013 are good steps
in addressing the quan ty and quality of water that enters into Dunn’s Marsh from the north. The City of
Madison also designed and installed an underground concrete stormwater treatment structure on the

11
12

Ibid.

In Our Own Words: The Best of Dunn’s Marsh News. Mary Mullen. Feb 1990. Pages 144-156.
Dunn’s Marsh Faces Strangula on by Man. Dr. James and Mrs. Elizabeth Zimmerman. Wisconsin State Journal. May 9, 1971.
14
Dunn’s Marsh Faces Strangula on by Man. Dr. James and Mrs. Elizabeth Zimmerman. Wisconsin State Journal. May 9, 1971.
13
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Summit St./Jenewein Rd. storm sewer in 2015 to help capture trash and large sediment prior to Dunn’s
Marsh.

Figure 1-5: Photograph of Dunn’s Marsh circa 1970. Courtesy of Virginia Kline
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Figure 1-6: Photograph taken in 1971 from the north, looking south towards Dunn’s marsh and Seminole Highway

Figure 1-7: Photograph taken in 1974 following the comple on of the Megan’s Bay Condominiums
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TASK 2 | PUBLIC INVOLVEMENT
The second task of the Nine Springs Creek Watershed Master Plan was to conduct public involvement
techniques to spur public awareness of issues within the watershed, receive comments and feedback
regarding the focus of the master plan, and to update the community on the work being done by City staﬀ
and the consul ng team.
Numerous public involvement mee ngs were held over the course of the project to engage with
stakeholders in the Nine Springs Creek watershed, including residents, business owners, adjacent
municipali es, Madison Metropolitan Sewerage District (MMSD), WDNR, Dane County Land and Water
Resources Department (LWRD), local civic groups, and other interested par es. Three public involvement
mee ngs were held to discuss issues and recommenda ons throughout the Nine Springs Creek Watershed
in August 2012, September 2013, and December 2013. Two public involvement mee ngs were held to
focus speciﬁcally on the Dunn’s Marsh subwatershed issues and recommenda ons (September 26, 2013
and December 12, 2013). Six public walk-throughs were conducted by City staﬀ and consultants at
Bosshard Pond (August 21, 2012, November 28, 2012 and May 30, 2013), Longford Pond (August 13, 2013),
McKee Farms (October 25, 2013), and Harlan Hills East Pond (July 10, 2014).

Kickoff Meeting – August 2012
The Kickoﬀ Mee ng was held on August 16, 2012 at Fitchburg City Hall. The purpose of this mee ng was to
cover the history of the stormwater facili es in the Nine Springs Creek watershed, solicit input from key
stakeholders (e.g. Staﬀ from ci es of Fitchburg, Madison, and Monona; towns of Madison and Blooming
Grove; Dane County LWRD; MMSD, DNR, UW-Madison, UW-Arboretum, and members of Fitchburg’s
Resource Conserva on Commission) on enhancements Fitchburg should consider, and determine other
en es to engage. At this mee ng, the City staﬀ team and the consultant team were introduced. Rick
Eilertson gave a history of the Nine Springs Creek watershed and detailed the scope of the Master Plan
project and the goals for each of the six tasks of the Master Plan. The mee ng concluded with me for
brainstorming issues, obstacles and beneﬁts.
To watch this mee ng, visit
h p://factv.city.ﬁtchburg.wi.us/Cablecast/Public/Show.aspx?ChannelID=2&ShowID=1916

Dunn’s Marsh Meeting – March 2013
A mee ng was held with the Dunn’s Marsh Neighborhood Associa on on March 19, 2013 at the Prairie
Unitarian Universalist Society on 2010 Whenona Dr. in Madison. Rick Eilertson, Environmental Engineer for
the City of Fitchburg, provided an historical overview of the watersheds originally draining to Dunn’s Marsh
and described modiﬁca ons to this watershed as the area developed. Greg Fries, Stormwater Engineer for
the City of Madison, provided an overview of changes to the current stormwater system being coordinated
with WDOT as part of the upcoming Verona Road Reconstruc on Project.

Public Involvement Meeting #1 – September 2013
The ﬁrst public involvement mee ng was held September 26, 2013 at the Fitchburg Public Library. The
focus of this mee ng was to update the public on the progress of the Master Plan, to give stakeholders a
preliminary view of the ini al recommenda ons and to provide valuable feedback on how the
recommenda ons will be received. Rick Eilertson began the mee ng with the background story of the
Master Plan. Eric Thompson of MSA spoke about the stormwater quality and quan ty modelling which was
performed using WinSlamm and XP-SWMM. Rachel Veltman of Stantec gave a summary of the ecological
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inves ga ons in the watershed, which included wetland delinea ons and plant communi es around
Dunn’s Marsh. Finally, the dra recommenda ons and concept plans were presented for the best
management prac ces iden ﬁed by the City Staﬀ and Consultant teams.
To watch this mee ng, visit
h p://factv.city.ﬁtchburg.wi.us/Cablecast/Public/Show.aspx?ChannelID=2&ShowID=2662

Public Involvement Meeting #2 (Workshop) – December 2013
The second public involvement mee ng was held on December 12, 2013 at the Fitchburg Public Library.
The purpose of the workshop was to present the conclusions developed by the City staﬀ and consultant
teams and to introduce ways that community members can become engaged around the watershed. The
mee ng began with an overview of the watershed Master Plan from Rick Eilertson, followed by stormwater
modeling highlights from Eric Thompson of MSA. Steve Banovetz of Field and Stream Restora ons spoke
about vegeta on management tools and his restora on experiences in Fitchburg. Next, Jeﬀ Mazanec of RA
Smith introduced the PermiTrack system, which the City has newly adopted for Construc on Site Erosion
Control Repor ng. Finally, Nancy Sheehan, with the Rock River Coali on, spoke about volunteer stream
monitoring. Several volunteers who monitor streams in Fitchburg shared their experiences and encouraged
others who are interested to get involved. The mee ng concluded with me to view exhibits and have
discussions with staﬀ.
To watch this mee ng, visit
h p://factv.city.ﬁtchburg.wi.us/Cablecast/Public/Show.aspx?ChannelID=2&ShowID=2872

Dunn’s Marsh Meeting – February, 24 2014
A second Dunn’s Marsh public involvement mee ng was held on February 24, 2014 at the Prairie Unitarian
Universalist Society on 2010 Whenona Dr. in Madison. The focus of this mee ng was to share the
conclusions developed by City Staﬀ and Consultant teams for Dunn’s Marsh and the surrounding area. In
addi on to members of the neighbhood associa on and residents, DNR, City of Madison and County
represena ves were also present. Rick Eilertson began the mee ng with the current state of wastewater,
water, and stormwater systems in the area. He then spoke about several poten al improvements that
could be made in and around Dunn’s Marsh and challenges that the City would have to overcome to move
the projects forward. For the second part of the mee ng, residents were able to ask ques ons of City staﬀ
and other representa ves present at the mee ng.
To watch this mee ng, visit
h p://factv.city.ﬁtchburg.wi.us/Cablecast/Public/Show.aspx?ChannelID=2&ShowID=3008
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Figure 2-1: Public Involvement mee ngs being held at the City of Fitchburg Public Library

Articles in Fitchburg Update newspaper and Fitchburg Star newspaper
Fitchburg staﬀ wrote numerous ar cles that appeared in both the Fitchburg Update newspaper and later
the Fitchburg Star newspaper with updates related to the Nine Springs Creek Watershed Master Plan from
2012 to 2014. These ar cles were further described in the Nine Springs Creek Public Educa on and
Outreach Progress Reports that were part of a separate grant award running concurrently with the Nine
Springs Creek Watershed Master Plan.

Waterway Cleanups – 2012, 2013, and 2014
Fitchburg staﬀ, Fitchburg’s Resource Conserva on Commission members, and neighborhood volunteers
have been conduc ng waterway cleanups in conjunc on with Earth Day Events held from 2000 to present.
The cleanups conducted in 2012, 2013, and 2014 had a heavy focus on waterways in the Nine Springs Creek
Watershed. During these cleanups, Fitchburg staﬀ highlighted stormwater improvements needed to reduce
trash, recyclables, and sediment. These waterway cleanups were further described in the Nine Springs
Creek Public Educa on and Outreach Progress Reports that were part of a separate grant award running
concurrently with the Nine Springs Creek Watershed Master Plan.
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TASK 3 | MASTER PLAN
Nine Springs Creek Watershed Modeling Results
MSA Professional Services, Inc., with the assistance of Fitchburg Public Works Department staﬀ, developed
a WinSLAMM version 10 model of Nine Springs Creek Watershed. The WinSLAMM model was used to
evaluate the Total Suspended Solids (TSS) reduc on of 55 exis ng structural water quality best
management prac ces (BMPs; ponds, bio-ﬁlters, rain gardens, etc.) as well as street sweeping. A detailed
summary of the modelling process performed by MSA can be found in Appendix A.
The modeling found a total watershed-wide reduc on in TSS of 29.5% (the total west of Fish Hatchery
Road, which represents the majority of the developed por ons of Fitchburg, achieves 39.5%).
A comparison of model results to watershed characteris cs suggests that there is poten al for costeﬀec ve improvement in the TSS reduc on performance of 14 exis ng BMPs. Addi onally, City staﬀ have
iden ﬁed 3 loca ons where new BMPs may be constructed in the near future. Table 3-1 iden ﬁes the
loca ons and summarizes the poten al water quality improvement that each site could achieve.
Table 3-1: Identified improvements to existing stormwater BMPs and its associated water quality impact
WinSLAMM
ID

BMP Name

Existing
TSS Load
(lbs/yr)

Existing TSS
Trapped
(lbs/yr)

Potential
TSS Trapped
(lbs/yr)

Details

1

1234

0

9872

1

28047

10611

168282

Renaissance Pond
Nicolet/Thermo
Fisher Pond
Casa del Sol East
Pond

1

1296

73

970

1

41918

0

251512

2

6808

208

412

2

1415

0

214

2

9567

8649.3

12267

2

16277

105

9359

Modify Outlet

3

88758

2083

71006

Alum Addition

3

130222

46281

104178

2110-2

Hatchery Hill Pond
Nine Springs Golf
Course Pond
Seminole Hills
Pond
McKee Park North
Pond
McKee Park South
Pond
McKee Park SW
Pond1

Convert to Biofilter
- Completed
Construct Dividing
Berm
Convert to Wet,
Improve Outlet Completed
Convert to Wet
Pond - Completed
Disconnect 1041
from 1040
Disconnect 1043-2
from 1043-1
Drain additional
area to pond

3

132866

-

478792

12

3000

Lacy Heights Pond

3

8371

0

19602

13

630

Alum Addition
Construct new wet
pond
Convert to Biofilter
- Completed
Construct new Wet
Pond
Construct new Wet
Pond

1

1610

2

1621

3

1657-1

4

1700

5

1040

6

1043-1

7

1110

8

1520

9

2100

10

2110-1

11

14
1.
2.

Pine Ridge Dry
Pond
Seminole Village
Pond

SubWatershed

Area H Pond1
4
15601
0
12481
Fish Hatchery East
1000
Pond1
4
57214
447512
BMP to be constructed in future
Estimated according to TSS reduction rates identified in WDNR Conversation Practice Standard 1001
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Vegetation Management
Stantec, with the assistance of Fitchburg Public Works Department staﬀ, developed speciﬁc vegeta on
management plans for various stormwater ponds and drainage channels draining to and from Dunn’s
Marsh, as well as a few other loca ons of interest. This extensive management plan, which is found in
Appendix B, also includes general recommenda ons for vegeta on management for all stormwater ponds,
including the management of invasive species.
Currently, the vegeta on management for parks and stormwater ponds maintained by the City is found in
the Speciﬁc Management Plan for Public Proper es within the City of Fitchburg. This document, created
jointly by the Public Works and Parks Department, provides an organized assessment and management
plan of City-owned proper es within Fitchburg. Some privately owned proper es are also included when
public stormwater easements are in place deno ng that the proper es are being used for regional
stormwater treatment. The City’s Speciﬁc Management Plan has been updated to include the
recommenda ons from Stantec.

Regulatory Overview
Navigable Waterways and Wisconsin Department of Natural Resources Chapter 30
Chapter 30 requires that the landowners who wish to modify any part of a navigable waterway must apply
for a permit from the WDNR. In deciding whether to issue a permit, the WDNR must take into account the
eﬀect that the proposed project will have on the public’s interest within the waterway. Included in the
public interest, the WDNR must consider the water body’s poten al as a natural habitat for ﬁsh and
waterfowl, as well as poten al eﬀects to the water body’s navigability. Nine Springs Creek, as well as some
of the greenways that drain into it, have been determined to be navigable waterways of the state.
Therefore, Chapter 30 permit requirements will be applicable to many of the recommenda ons proposed
in the Nine Springs Creek Watershed.
Wetland Protection
Sec on 404 of the Clean Water Act gives authority for wetland delinea on and protec on jointly to the
Army Corps of Engineers (Army COE) and to the Environmental Protec on Agency. Through Sec on 404,
permits from the DNR and/or Army COE must be obtained before ﬁlling, dredging, or modifying any of
these wetlands. The WDNR also regulates the excava ng or placement of any material in low areas or
wetlands in accordance with the requirements of sec on 281.36, Wis. Statutes, and NR 299 and NR 103,
Wis. Administra ve Code.
Nonpoint Source Pollution
The WDNR administra ve rule NR 120 establishes a state-wide program designed to diminish nonpoint
source pollu on (NR 120). The code deﬁnes a nonpoint source as “a land management ac vity which
contributes to runoﬀ, seepage or percola on which adversely aﬀects or threatens the quality of waters of
this state and which is not a point source of pollu on under sec on 147.015(12), Stats” (NR 120.02(34)).
Nonpoint sources are those that ﬂow from broad areas that aren’t subject to DNR’s Wisconsin Pollutant
Discharge Elimina on System (WPDES) permits (e.g. agricultural ﬁelds and rural land uses). Nonpoint
sources occur when rain fall collects nutrients, heavy metals and sediments from nonpoint sources to water
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bodies. Wisconsin’s nonpoint pollu on law does provide mul ple incen ves designed to help individuals
and municipali es, but the law does not provide the government with the power to enforce nonpoint
standards. The NR 120 program func ons on a voluntary basis.
Impaired Waters and Total Maximum Daily Loads
The Nine Springs Creek Watershed acts as an important component of the larger Rock River Watershed.
Therefore, the nonpoint source pollu on coming from the land next to the Nine Springs Creek not only
degrades the creek, but also eventually degrades the water quality within the greater Rock River
Watershed. The Rock River Watershed encompasses 3,700 square miles within the south central part of
Wisconsin before draining into Illinois where it meets up with the Mississippi River. The Rock River is
classiﬁed as a priority EPA Sec on 303(d) impaired waterway. Sec on 303(d) requires EPA and states to
develop total maximum daily loads (TMDL) for all pollutants viola ng or causing viola on of applicable
water quality standards for each impaired water body. The Rock River Basin has a TMDL developed by the
WDNR which determines the maximum amount of pollutants that the Rock River Watershed is capable of
assimila ng while con nuing to meet the exis ng water quality standards. The WDNR’s TMDL for the Rock
River Watershed addresses water impairments by establishing TMDL standards for total phosphorus (TP)
and total suspended solids (TSS) of impaired water bodies discharging into the Rock River. Nine Springs
Creek was listed by DNR as an impaired water body in 2004.

Figure 3-1: A view of the Nine Springs Creek within the Lewis Nine-Springs E-Way
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Local Stormwater, Erosion Control and Green Infrastructure Ordinance
Amendments in the City of Fitchburg
As part of the Nine Springs watershed master plan, Fitchburg staﬀ and consultants (MSA Professional
Services and Trilogy Consul ng) provided recommenda ons to Chapters 24, 30 and 40 of Fitchburg’s
Municipal Code.
The amendments to Chapter 24 (Land Division Code) include op onal green infrastructure design principles
for land division and development, as well as a deﬁni on of green infrastructure. Amendments in Chapter
30, Ar cle II (Erosion Control and Stormwater Management) mirror recent changes to Wisconsin NR 151
code as well as Dane County’s Chapter 14 ordinance for erosion control and stormwater management
(ECSWM), which have been used as the model for the City’s ordinance. These proposed changes also
incorporate feedback from MSA Professional Services, Inc. and Fitchburg staﬀ as part of their work on the
Nine Springs Creek Watershed Master Plan. Chapter 40, Ar cle V (Stormwater U lity) has been updated to
include administra on and enforcement of private stormwater prac ces that require submi al of annual
inspec on and maintenance reports detailing the performance of the stormwater prac ce and all
maintenance work that has been performed during that year. Addi onally, the stormwater credit policy
sec on was updated to incorporate changes in the City’s stormwater credit program, detailed in Task 5 –
Long Term Rate Structure for the Stormwater U lity described later in this document.

Dredging Recommendations
One way that wet deten on ponds provide treatment to stormwater is through gravity se ling of
sediments. Sediment par cles se le out of the stormwater and accumulate on the bo om of the pond.
Over several years, enough sediment can accumulate to decrease the depth of a pond. This can reduce the
ﬂood protec on provided by the pond, as well as its ability to remove sediment. Pond depth is restored by
dredging. Fitchburg staﬀ began an inves ga on to determine which ponds to dredge for future Capital
Improvement projects. A series of depth recordings were made by the City of Fitchburg staﬀ during the
summer of 2013 to determine the depth of the water and sediment in many ponds. The ponds inves gated
can be seen in Table 3-2.
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Pond Name
Arrowhead East
Pond
Arrowhead West
Pond

Table 3-2. Stormwater Pond Inspections and Observations (Summer of 2013)
Soft
Center
Sedimen
Water
Water
Vegetation and Other Observations
Date
Depth
t Depth
Level
Clarity
(feet)
(in)
7/17/2013

5.5

7/19/2013

4.5

4"

At normal
level

4-5"

3" below
norm

Mediu
m

Duckweed covering entire pond surface except
forebay. Forebay measured depth ( 8 inches) Dredged to 4.5’ depth in 2015

Ashbourne Pond

7/19/2013

3

Bosshard Pond

7/18/2013

7

7/17/2013

6

7/17/2013

7

7/17/2013

4

3"

4" below
norm

Mediu
m

Harlan Hills East
Pond

7/17/2013

3

4”

3" below
norm

High

Hospice Center
(Private)

7/18/2013

5.5

Marketplace/Schu
mann Pond
(Business Park B
Pond)
Casa del Sol Pond
(Private)
Charter Pond
(Private)

Longford Pond

No Vegetation

2" below
norm

cattails and some duckweed
Native milfoil and coontail. Measured 3 ft. (-+0.25ft)
across pond – Dredged to 5.5’ depth in 2015

6" below
norm
2" near
outlet, 68" in
channel

2" below
norm

8/15/2013

3.5

7/18/2013

4.5

7/19/2013

4.5

2"

7/19/2013

6.5

0-2"

7/19/2013

5

2"

7/19/2013

10

0"

4-5" below
norm

High

Some Eurasian Milfoil on edges, small amount. Water
feature in middle of pond

Seminole Hills
Pond

7/19/2013

6.75

1-2"

3-4" below
norm

High

Unknown (floating weeds) spread intermittently
around pond, approximately 50% cover

Seminole Village
Pond

7/17/2013

5

4-6"

Swan Creek Pond

7/19/2013

6

<0.5"

The Crossing East
Pond

7/19/2013

11

4"

7/19/2013

5

8"

7/17/2013

6

McKee Farms
Northwest Pond
McKee Farms Park
North Pond
McKee Farms Park
South Pond
Northern Lights
Pond
Oak Bank Pond
(Business Park C
Pond)

The Crossing West
Pond
Hatchery Hill Pond
(Private)

4" below
norm
6-8" below
norm
6-8" below
norm

low

Heavy vegetation floating duck weed and floating
macrophytes. A partial dredge in the straight channel
may give more storage/treatment

High
Low
High

4" below
norm
6" below
norm
6" below
norm
6" below
norm
4" below
norm

Mediu
m
Low
Low
Low
Low

Native Milfoil, evenly dispersed
Native Milfoil on edges of pond, well dispersed in
narrow section. Narrow section 1.5-3' deep, water
has a mucky appearance; water feature
Evenly dispersed Eurasian Milfoil

Little/no vegetation
Little/no vegetation
No Vegetation. Water dirty clay color; water feature
No Vegetation; water feature
Cattails and broadleaf grasses. Two ponds in series
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The ponds were chosen by determining if development in the area around the pond has been completed.
This was a good indicator because commercial and residen al development in the watershed discharging to
the pond contributes a signiﬁcant amount of sediment from construc on erosion. According to DNR wet
pond speciﬁca ons, for a pond to provide proper treatment of stormwater the depth of the pond should be
at least three feet. Increasing the depth of pond will also provide be er storage and a enua on of
stormwater.
It was determined by the depth measurements that Ashbourne Pond and Harlan Hills East Pond needed to
be dredged within the next ﬁve years.


Ashbourne Pond had the shallowest depth of all three ponds in 2013 and was determined to be the
highest priority to dredge. It had a maximum depth of three feet at its center and a depth of one
foot at the forebay of the pond. The pond also had a sediment thickness of 4-5 inches.



Harlan Hills East Pond was measured in 2013 to have a depth varying from two feet-nine inches to
three feet-3 inches. The pond was discovered to have a bedrock layer on the west end of the pond
from plans from the developer. Further inves ga on by City staﬀ suggested that the bedrock layer
is composed of sandstone, which could poten ally be removed by a heavy excavator without
blas ng the rock.



Longford Pond was measured in 2013 to be on average three and half in depth from the normal
water surface to the top of sediment, which exceeds the DNR’s minimum depth for modelling
treatment. The pond was originally constructed in 1994 by the Highlands of Seminole Developer
and accepted by the City of Fitchburg in 1995. The City of Fitchburg dredged the pond circa 2002 to
its current conﬁgura on. The pond’s release structure frequently overtopped the Capital City State
Trail bike path due to clogging of the 6” PVC release pipe under the trail. The City of Fitchburg
replaced the release structure and piping circa 2010, resul ng in minimizing clogging of the pond
and reducing overtopping of the Capital City State Trail bike path. The pond’s depth should con nue
to be monitored every ﬁve years and dredging should be scheduled when the pond depth gets
below three feet.



Dunn’s Marsh was also analyzed to determine if dredging of the sediment could provide be er
treatment and storage for stormwater. Dredging of the marsh could also provide be er habitat for
vegeta on and animals by lowering the surface area of water in the marsh. Currently, the marsh is
12-18 inches deep, which provides no stormwater treatment because it is too shallow according to
DNR wet pond speciﬁca ons.



McKee Farms North pond was measured to have a maximum depth of 4.5 , which is currently
mee ng an appropriate treatment depth; however, the pond currently has a large popula on of
invasive rooted aqua c plants. The invasive plants could be diminished if the depth of the pond was
increased by dredging the pond to a greater normal depth.

To determine if the dredge material from the ponds could be land applied, sediment samples were taken
from Ashbourne Pond, Harlan Hill East Pond, and Dunn’s Marsh. NR 528 states, in order for accumulated
sediment in stormwater facili es in ponds to be land applied the sediment must be tested and under the
following ceiling levels:
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Total Arsenic 8 ppm



Total Cadmium 10 ppm



Total Chromium 100 ppm



Total Lead 250 ppm



pH Less than 5 or greater than 10 standard units



Electrical conduc vity 8 deciSiemens/meter (dS/m)1at 25oC

The sediment samples were tested for total phosphorus, arsenic, cadmium, chromium, lead, pH, and
electrical conduc vity. The samples were also analyzed to determine the composi on of each sample. The
results of the sediment analysis from the UW Soils Lab are presented in Table 3-3 and Table 3-4. The results
from the contamina on analysis show that the concentra on of lead (Pb) in the Dunn’s Marsh sample were
high and need to be further analyzed if dredging is to take place in Dunn’s Marsh.
Table 3-3. Results from the sediment contamination analysis conducted by the UW Soils Lab (2013)

Sample
ID

P
ppm

TOTAL
As
ppm

Cd
ppm

Cr
ppm

Pb
ppm

1.Ashbourne Fore Bay

349.69

<3

<0.4

4.89

<2

2.Ash Main Body

546.13

7.14

<0.4

5.13

5.02

3.Harlan Hills-Mid

1138.04

7.64

<0.4

9.10

<2

4.Harlan Hills-Edge

295.71

<3

<0.4

5.17

3.68

5.Dunn Marsh-Near W Cul

618.905

6.85

<0.4

3.87

556.33

6.D Marsh-Outlet

786.284

7.25

<0.4

4.09

9.99

7.D Marsh-Center

526.243

7.64

<0.4

5.01

8.77

pH

Soluble
Salts
dS/m

7.6
7.6
7.3
7.9
6.5
6.4
6.5

0.3
0.94
0.28
0.1
0.15
0.28
0.32

Table 3-4. Results from the sediment composition analysis conducted by the UW Soils Lab (2013)
Lab ID
7570
Date Received
10/25/2013
Sample ID
% Sand
% Silt
% Clay
Soil Texture
1.Ashbourne Fore Bay
2.Ash Main Body
3.Harlan Hills-Mid
4.Harlan Hills-Edge
5.Dunn Marsh-Near W Cul
6.D Marsh-Outlet
7.D Marsh-Center

86
11
1
63
1
21
9

9
66
56
26
66
54
52

5
23
43
11
33
25
39

Loamy Sand
Silt Loam
Silty Clay
Sandy Loam
Silty Clay Loam
Silt Loam
Silty Clay Loam
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Nine Springs Creek Stream Bank Recommendations
One of the components of the Nine Springs Master Plan is to provide recommenda ons for the main
sec on of Nine Springs Creek, the Dunn’s Branch of Nine Springs Creek channel, and the Yarmouth Branch
of Nine Springs Creek. To iden fy the loca ons in need of restora on prac ces, MSA Professional Services,
Inc. and City staﬀ conducted stream bank erosion assessment and a Manning’s equa on assessment on
Nine Springs Creek.
Methodology and Findings
The assessment for the Dunn’s Branch of Nine Springs Creek channel began by the Dunn’s Marsh outlet
under Seminole Highway in Fitchburg and ended at the culvert under Fish Hatchery Road in Fitchburg. Each
loca on along the open channels which had a change in geometry or showed signs of erosion was assessed
by measuring geometric and sampling chemical parameters. The loca on sites were then classiﬁed as
having negligible, slight, moderate, severe, or very severe erosion. A map showing the erosion rates and
loca ons can be seen in Figure 3-2.

Figure 3-2: Erosion Rates and Loca ons of Selected Phosphorus Concentra ons
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RESTORATION METHODS
Each sec on of channel has its unique morphology and hydrology demanding a site analysis and a speciﬁc
restora on prac ce. Many of the severe erosion loca ons along the branches were caused by the lack of a
proper corridor width. Both the Dunn’s and Yarmouth branch have experienced ditching and straightening
of the stream due to construc on and development restric ng the width of the corridor of the stream. In
order to provide recommenda ons for both branches and also the main branch of Nine Springs Creek, the
Federal Interagency Stream Restora on Working Group’s Stream Corridor Restora on; Principles,
Processes, and Prac ces was used. To improve this condi on, corridors’ widths need to consider not only
the channel and the adjacent vegeta ve buﬀer but also the speciﬁc objec ves such as control of
stormwater runoﬀ. If a nearby stream corridor in a similar landscape and with similar land uses provides
adequate func ons, the stream corridor can be used to determine the connec vity and width a ributes of
the stream restora on design.
SOIL
Soil proper es and a stream’s vegeta on are also an important parameter in stream restora on. Soil
proper es determine the type of vegeta on growth, inﬁltra on and erosion along a stream bank and ﬂood
plain. When designing a stream corridor restora on project, it is important to analyze the soils and their
related poten als and limita ons to support na ve plant growth, as well as for restora on involving
channel reconstruc on.
VEGETATION
Vegeta on is a fundamental controlling factor in stream corridor func on. Habitat, conduit, ﬁlter/barrier,
source and sink func ons are all ed to the vegeta on quan ty, quality, and condi on. Restora on designs
should protect the exis ng na ve vegeta on and restore vegeta ve structure to result in a con guous and
connected stream corridor. In many restora on projects, riparian buﬀers are u lized to create deposi on
of sediment, reduce nutrient loads of streams, stabilize stream banks, and reduce erosion. In an urban area,
riparian buﬀers provide physical protec on for stream channels and commonly act as a right of way for a
stream. In 1991, the United States Army Corp of Engineers suggest that narrow strips of 100 . wide may
be adequate to provide the func ons listed above. Eﬀec ve stream buﬀers have three lateral zones. The
ﬁrst zone beginning at the stream and extending out ward is the stream side zone. The stream side zone
protects the physical and ecological integrity of the stream. The vegeta ve target is a mature riparian
forest. The second zone is the middle zone which is extends outward from the stream side zone. Its key
func ons are to provide further distance from upland development and the stream. The vegeta ve target
for this zone is mature forest with areas for stormwater management. The outer zone is the source of
stormwater and the vegeta on target should be na ve shrubs, forbs and grasses. Onsite reten on of
stormwater can help a enuate stormwater ﬂow rates into the stream.
CHANNEL RECONSTRUCTION

Some disturbances to stream channels are so severe that restora on within a desired meframe requires
total reconstruc on of a new channel. Selec ng the dimensions (width, depth, slope, pa ern, crosssec onal shape and alignment) can be a very diﬃcult process. Stream channel reconstruc on should be
based on the principles of ecosystem restora on. Ecosystem restora on focuses design resources on the
chemical, hydrologic, and geomorphic func ons of the stream corridor. This approach works to recover
plant and animal communi es to a sustainable level with the design of stream corridor.
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CHANNEL DIMENSIONS
The selec on of channel dimensions involves determining average values for width and depth. The values
of average width and depth are determined from imposed water and sediment discharge, bed sediment
size, bank vegeta on, resistance, and average bed slope. Channel width must be less than the available
corridor width. The channel depth is dependent on the upstream and downstream controlling eleva ons,
resistances, and the eleva on of the adjacent ground surface. Average dimensions determined should not
be applied uniformly. Instead, in the detailed design, non-uniform slopes and cross sec ons should be
speciﬁed. A er the ini al selec on of channel dimensions, designers should reference the dimensions to
other reaches within the watershed. Many mes the simplest approach is to select channel width and
depth from stable reaches elsewhere in the watershed.
AVERAGE SLOPE AND ALIGNMENT
For channels beds with gravel and cobble beds that are considered to be sta onary; the bed slope should
be selected to carry the design discharge at a velocity, which will be large enough to not allow sediment to
se le out and small enough to prevent erosion. The mean channel slope is calculated based on hydraulic
geometry formulas. In some cases, it may be advantageous to divert a previously straightened stream into
a meandering alignment for restora on. Meander design can be conducted in several ways. The ﬁrst is
restora on of meanders to exactly found before disturbance. This method is appropriate if hydrology and
bed materials are very similar to preexis ng condi ons. The second method is the use of empirical
rela onships that allow computa on of meander wavelength and amplitude based on the channel width
and discharge. The third method is the use of undisturbed reaches as design models. If the reach targeted
for restora on is closely bounded by undisturbed meanders, dimensions for these undisturbed reaches
may be studied for use in the restored reach.
STABILIZATION TECHNIQUES

Soil bioengineering is the use of live and dead plants, in combina on with natural and synthe c support
material, for slope stabiliza on, erosion reduc on, and vegeta ve establishment. There are many soil
bioengineering systems and selec on of the appropriate system is cri cal to successful restora on. The
NRCS Engineering Field Handbook Chapter 16, Streambank and Shoreline Protec on and Chapter 18, Soil
Bioengineering for Upland Protec on and Erosion Reduc on oﬀers background and guidelines for
applica on of bioengineering.
Anchored cu ng systems have several techniques that employ a large number of cu ngs arranged in
layers or bundles, which can be secured to streambanks and par ally buried. On the face of the bank brush
ma resses and woven ma resses are usually used to erosion and promote trapping sediment. The brush
ma resses are anchored to the bank surface by a matrix of live and dead stout stakes which produce roots
and live stems. Geotex le systems have been used for erosion control on road embankments and other
land se ngs, usually in combina on with seeding. The typical streambank use for geotex le fabric is for the
construc on of vegetated geogrids. Geogrids are similar to brush layers except that the ﬁll soils between
the layers of cu ngs are encased in fabric, allowing the bank to be constructed in li s of soil, alterna ng
with brush layers.
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REGENERATIVE STORMWATER CONVEYANCE SYSTEM (RSC) )

The Regenera ve Stormwater Conveyance System (RSC) is an approach to stream channel reconstruc on
which provides stormwater treatment, inﬁltra on, and conveyance within a stream reach. RSC has been
used as an ecosystem restora on prac ce for eroded and degraded ou alls, greenways and drainage
channels. RSC uses a series of shallow pools and weir structures to control the grade of the channel. RSC
are also designed to include na ve plants, soil and woodchips to treat inﬁltrate, and convey stormwater.
RSC can used to accomplish several stormwater objec ves; to manage the ﬁrst inch of rainfall, to reduce
pollutant loads, and to meet par al storage requirements for local stormwater deten on standards.

Implementation
Table 3-5 documents the es mated costs to develop 22 of the most eﬀec ve BMPs iden ﬁed by City staﬀ
and MSA Professional Services. Implementa on of all of the BMPs listed in Table 3-5 would increase the
current watershed TSS reduc on of 30% to 40%, but would cost a total of $2.85 million. MSA Professional
Services consultants do not recommend every one of the BMPs in Table 3-5 because of cost and
implementa on feasibility. This is a simple present worth of construc on comparison and doesn’t include
present worth calcula ons. The total es mated cost to comply with TMDL requirements (67.6% TSS
reduc ons) throughout the watershed is between $8M and $9M by extrapola on of these costs. The
extrapola on of these costs is presented in Figure 3-3.
Table 3-5: Summary table of the cost for each BMP Improvement from the WinSLAMM Analysis

Pond ID

Pond Name

Change in TSS
Load Trapped
(lbs/yr)

Fraction of
Total TSS Load

Unit Cost
($/lb)

Cost Estimate

$
$
5.0 $
6.5 $
6.5 $

2100

McKee Park North

48201

2.96%

$

105,000

$

2.2

2115

WIBA

2782

0.17%

$

12,000

$

4.3

1520

Seminole Hills

2420

0.15%

$

12,000

$

1621

Seminole Village

0.17%

1626

Business Park B

2688
1836

0.11%

$
$

17,500 $
12,000 $

1131

Chapel Valley West

15132

0.93%

$

105,000

$

6.9

1220

Harlan Hills

1512

0.09%

$

12,000

$

7.9

Area D

2884

0.18%

$

30,700

$

10.6

McKee Farms

14356

0.88%

$

179,500

$

12.5

McKee Park Southwest (future)

24008

1.47%

$

366,100

$

15.2

709

0.04%

$

12,000

$

16.9

11059

0.68%

$

199,400

$

18.0

409

0.03%

$

9,000 $

22.0

McKee Park South

1357

0.08%

$

Dawley Drive

0.03%

East of Fish Hatchery Road

450
4289

1700

Nicolet

1610

Pine Ridge Dry

1210

Ashbourne Lane

2000

Triverton Greenway (future)

660
2200
2110-2
1120

Longford Terrace

1110

Nine Springs

1625

Oak Bank

2110-1
1510

630
3000

Area H (future)
Lacy Heights

35,700

$

26.3

0.26%

$
$

12,000 $
125,800 $

26.7
29.3

25590

1.57%

$

816,800

$

24.0

987

0.06%

$

32,000

$

32.4

233
390

0.01%
0.02%

$
$

12,000 $
21,100 $

51.5
54.1

8715

0.54%

$

681,700

Special

Special

$

43,700

$

Unit Cost
($/ton)

78.2
Special

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

4,357
8,627
9,917
13,021
13,072

Unit Cost ($/%)

$
$
$
$
$

35,467
70,229
80,734
105,999
106,415

13,878 $
112,973
15,873 $
129,218
21,290 $
173,315
25,007 $
203,575
30,498 $
248,277
33,850 $
275,568
36,062 $
293,572
44,064 $
358,710
52,616 $
428,333
53,310 $
433,979
58,662 $
477,549
63,838 $
519,690
64,830 $
527,762
103,004 $
838,530
108,205 $
880,868
156,443 $ 127,355,875
Special

Special

Note: See Table 1 for descrip ons of the BMPs.
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Figure 3-3: Costs to meet 40% TSS Reduc on and Extrapolated Costs of BMP Improvements to meet the 67.7% TSS
Reduc on Required by the Rock River TMDL
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TASK 4 | UPDATE MAPPING AND GIS FOR STORMWATER
INFRASTRUCTURE
History of the City of Fitchburg GIS System
The City of Fitchburg began the systema c crea on of a Geographical Informa on System (GIS) database in
2001. The city began using ArcView 3.2, and created data sets as needed for various projects. The city was
also a member of the Fly Dane Consor um which provided aerial photography and parcel data for use by
Fitchburg staﬀ. City staﬀ u lized the data in a custom built user interface called Staﬀ Analyst. Major data
collec on for the city took place in 2002 and city owned objects such as trees, ﬁre hydrants, water valves,
storm water inlets and sanitary manholes in the public Right of Way (ROW) were mapped. In 2003, the city
began collec ng u li es outside of the ROW using a hand held GPS. Between the 2002 and 2003 roughly
95% of the storm water infrastructure was added to the city database. The city has maintained the
database and expanded it to include addi onal storm water features such as deten on basins, rain gardens
and basin release structures. In 2008, the city began performing illicit discharge inspec ons using a tablet
PC and taking the GIS data in the ﬁeld. In 2014 the city will be using an online service provided by ESRI’s
ArcGIS online and an iPad to con nue to maintain and inspect assets in the ﬁeld.

Figure 4-1: Collec on of GIS informa on into the City’s GIS Database

Updates to the GIS System
While the City of Fitchburg has a fairly robust database of storm water u li es, there was limited data for
the parts of the watershed outside of Fitchburg. The City and Town of Madison were able to provide
Computer Aided Dra ing (CAD) ﬁles or copies of record drawings for the storm sewer network in their
respec ve areas. This informa on was integrated into the Fitchburg database either by on screen digi zing
using air photos and record drawings or the CAD line work was converted into the GIS database. This
allowed for a greater understanding of how and where water was ﬂowing into Nine Spring Creek.
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In addi on, the City of Fitchburg began an intensive eﬀort to ﬁnd the missing 5% of storm water features
that were not cataloged in the GIS database. The work started by reviewing private developments such as
condominiums, apartments, and commercial businesses to see if they had private storm sewer piping that
either discharged directly into the creek or into the City of Fitchburg pipe network. There turned out to be
about two dozen private developments in the Fitchburg por on of the watershed that were not mapped.
These new features were added either by digi zing or by ﬁeld collec on using a GPS receiver.
The ﬁnal phase of the updates was ﬁeld veriﬁca on of the exis ng database. All ou alls listed in the
database were ﬁeld checked and data was updated as needed. This also resulted in the discovery of three
ou alls that were unaccounted for. The newly discovered ou alls were added to the database.
While it is possible that there are s ll storm sewer features that have not been recorded, the current
database is as accurate as it has ever been and contains at least 99% of the infrastructure that currently
exists.

Figure 4-2: Example of an Ou all into a Greenway
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TASK 5 | LONG TERM RATE STRUCTURE FOR THE STORMWATER
UTILITY
History of the City of Fitchburg Stormwater Utility
In 2001, the City of Fitchburg completed a Stormwater Financing Report and adopted ordinance Chapter 40
establishing a City-wide Stormwater U lity and a system of stormwater u lity user fees. The City was
divided into two service areas, an urban service area and a rural service area, for the purpose of calcula ng
user rates. The user rates for all property owners are based on an Equivalent Runoﬀ Unit (ERU), which is
currently deﬁned as 3,700 square feet of impervious surface area. All single-family proper es in the City are
deﬁned as one ERU, and mul -family and non-residen al proper es may be assigned mul ple ERU’s
depending on the amount of actual impervious surface area rela ve to the deﬁni on of one ERU.
Proper es in the rural service area pay only the City-wide rate based upon the number of ERUs.
Stormwater user rates for proper es in the urban service area consist of three components, the City-wide
rate per ERU, the urban base rate per ERU and the urban intensity rate. The City-wide rate per ERU and the
urban base rate per ERU are paid based on the number of ERUs per parcel. The urban intensity rate is
charged per billing unit, which is an ERU mul plied by an intensity of development factor based upon the
percentage of total impervious surface area of the property.

Updates to the Rate Structure
Since the adop on of the Stormwater U lity, the City has implemented a series of small, inﬂa onary rate
increases to meet the cash ﬂow needs of the u lity on an annual basis. The user rates had not been
formally examined and updated since the Stormwater U lity was implemented in 2002.
In 2012, the City retained Trilogy Consul ng to analyze and update the stormwater u lity rates. This study
update consisted of several components:
1. Review and update of all user rates for a 2013 test year to ensure the Stormwater U lity is
collec ng adequate revenues to fund all Stormwater U lity opera ons, and that rates are fair and
equitable for all customer classes.
2. Prepara on of a 5-year analysis of user rates to es mate poten al changes in user rates in future
years due to planned capital improvement projects.
3. An analysis of the original deﬁni on of an equivalent runoﬀ unit (ERU) to conﬁrm that it accurately
reﬂects the amount of impervious surface area of the typical single-family home in the City of
Fitchburg.
The ﬁnal report can be found on Fitchburg’s Stormwater webpage at:
h ps://www.ﬁtchburgwi.gov/232/Stormwater-Financing. This report was reviewed by the Board of Public
Works (BPW), Resource Conserva on Commission (RCC), and Common Council in July 2013.
The Stormwater U lity Rate Analysis Report provided recommended updates to the U lity fee rates. These
rate changes were approved by the Fitchburg Common Council to take eﬀect star ng with the ﬁrst billing
cycle of 2014. The analysis done by Trilogy Consul ng suggests that the City will not need to increase user
rates for the next ﬁve years. However, it is recommended that the City con nue to monitor actual revenues
and expenses in future years, as a number of assump ons were used to formulate projected revenues and
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expenses. The report also recommended that the City maintain the current equivalent runoﬀ unit (ERU)
value of 3,700 square feet of impervious area per single family residen al household. This should be
examined again in the next user rate update, as con nued development in future years may cause the
average impervious area per household to change.

Updates to Fitchburg’s Stormwater Utility Credit Program
As a follow-up to the Fitchburg Stormwater U lity Rate Update Report, staﬀ prepared recommended
updates to the following stormwater u lity credit applica on forms:
1. Stormwater U lity Credit Applica on Form; and
2. Fitchburg Creek Supporter Pledge Form
Per Chapter 40, Ar cle V of the Fitchburg Municipal Code, the Board of Public Works (BPW), “shall approve
and the director (of Public Works) shall keep on ﬁle a set of wri en criteria for issuing credits.” Staﬀ
prepared the following recommended changes that were approved by BPW in 2013.
Changes Approved by BPW at their December 2, 2013 meeting:
STORMWATER UTILITY CREDIT APPLICATION FORM
 References to rebates are now removed. Rebates are now referred to as “one- me credits” to
clarify that a customer will receive a deduc on on their stormwater u lity bill instead of receiving
money back from the u lity.
 The credit amounts have been increased in propor on with the 2014 stormwater u lity rate
increase.
 Pervious pavement systems are now eligible for a credit based on the hard surface area draining to
the system.
FITCHBURG CREEK SUPPORTER PLEDGE FORM
 A sec on on urban forestry has been added to the pledge form to encourage residents to plant and
maintain trees. There are 7 new pledge ac vi es associated with urban forestry.
 Residents must now pledge to follow at least 34 of the 57 total ac vi es due to the addi on of new
pledge ac vi es.
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TASK 6 | DUNN’S MARSH
Future Plans and Concerns for Dunn’s Marsh Area
U liza on of the northern por on of Dunn’s Marsh is impera ve to the survival of the en re wetland. The
installa on of the Apache, Red Arrow, Arrowhead East and West, Nicolet / Thermo Fisher, Charter, Design
Mart and Verona Road ponds have created a great improvement to the water volume, rate and quality.
However, the main concern for the past 50 years has been the 60” summit storm sewer and the 24” ou all
at Crescent Road which con nues to deliver untreated stormwater, oil, trash, and silt into Dunn’s Marsh.
The incised channel transpor ng the stormwater from the ou all to the culverts under the railroad is
currently li ered with trash and sediment deposits, and has changed the hydrology of the northern marsh
considerably.
Two op ons have been provided by the City of Fitchburg Stormwater Master Plan to alleviate the water
volume, rate and quality problems associated with the summit storm sewer. The ﬁrst is to u lize the
Renaissance on the Park property for a concrete stormwater treatment device provided by the City of
Madison. The second is to u lize approximately one acre north of the railroad and west of Red Arrow pond
as a constructed wetland. The constructed wetland would detain stormwater from entering the main
por on of the wetland and also capture small sediment par cles bound for the main por on of the marsh.
Water percola on in the constructed wetland may be possible since some sand pockets were discovered in
the wetland delinea on from Stantec. These best management op ons reﬂect the stormwater quality and
volume controls Jim Zimmerman, UW researchers, water resource consultants and members of the Dunn’s
Marsh Neighborhood Associa on have been advoca ng for almost a half century.

Challenges of Wetland Restoration
Permi ng a constructed wetland in the poorly drained hydric soils of the north marsh comes with many
challenges. The area where wetland restora on prac ces would be implemented is located within an
exis ng wetland and the DNR and Army Corp of Engineers have jurisdic on over the wetland’s land use.
Legisla on 281.36 regulates the ac vi es that can occur in a wetland area. The main issue in permi ng the
constructed wetland is the direct discharge of untreated stormwater into the exis ng wetland. Legisla on
281.36 was not wri en to include excep ons for the case of the north buﬀer region of Dunn’s Marsh, which
is an exis ng wetland currently receiving untreated stormwater. The water would receive treatment if a
concrete treatment structure was used to pretreat the water prior to discharge into the constructed
wetland, but the amount of treatment would be diﬃcult to quan fy.
If the historic environmental advocacy of Dunn’s Marsh has taught us one thing, it is the people living in the
neighborhood believe the restora on and preserva on of the marsh is of u ermost importance to the
ecology of the community. Dunn’s Marsh is a natural landscape asset to residents of Fitchburg and the
Madison Metropolitan area. Its loca on along various bicycle paths and proximity to dense urban areas has
created a sanctuary for all to enjoy. Furthermore, Dunn’s Marsh was one of the ini al stormwater
management facili es located near the beginning of the Nine Springs Creek Watershed. Protec ng Dunn’s
Marsh will enhance the City of Fitchburg’s ability to meet the Rock River Basin TMDL standards and ensure
a healthy future for the en re Nine Springs Creek Watershed.
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RECOMMENDATIONS
General Recommendations for Achieving Stormwater Management Goals
1 | Increase Local and State Cooperation to Deconstruct Policy Barriers
Implementa on of proposed BMPs face regulatory hurdles from the Wisconsin Department of Natural
Resources and present challenges to eﬀec vely mee ng water quality standards established by the Rock
River Basin TMDL. Designa on of the Nine Springs Creek as an impaired water body and the determina on
of several greenways as navigable waterways have created poli cal barriers obstruc ng the
implementa on of BMPs which would otherwise enhance the en re Nine Springs Creek Watershed. To
address the issues of non-point source pollu on, regulatory ins tu ons must deconstruct their historically
entrenched silos and recognize the importance of applying determina ons in the context of whole
watersheds, as opposed to site speciﬁc circumstances.
2 | Develop an Integrated Watershed Management Approach
An integrated watershed management approach will be necessary to achieve standards established by the
Rock River TMDL. Such an integrated approach will require the coopera on of exis ng private property
owners and other impacted stakeholders. An integrated approach will view watershed planning at a
regional scale while recognizing the implementa on of best management prac ces at the local level.
A more decentralized approach which u lizes low impact development and green infrastructure
technologies might alleviate the burden placed upon regional stormwater facili es by “spreading” best
management prac ces throughout the watershed. Such an approach would require the coopera on of
public and private stakeholders to maximize the use of available public/private land.
Green infrastructure is an emerging solu on to urban non-point source pollu on which manages
stormwater runoﬀ on site, as opposed to tradi onal stormwater conveyance systems which transports
runoﬀ through stormwater sewers to regional oﬀsite deten on ponds. The City of Fitchburg Cataly c
Project: No Increase in Post Development Run-Oﬀ Volume has deﬁned several green infrastructure features
for use in future urban land development. The project report can be found online at:
h ps://danedocs.countyofdane.com/webdocs/PDF/capd/Publica ons/ModelingReport_FINAL_web.pdf
3 | Encourage Public and Private Innovation
Currently the City of Fitchburg Stormwater U lity provides an incen ve for private property owners to
manage stormwater on site. A stormwater u lity credit of up to 50% is provided to private property owners
that eﬀec vely design, install and maintain a best management prac ce approved by the City Engineer.
Depending on the site, this stormwater u lity credit could amount to signiﬁcant savings for the property
owner over me and typically will at least cover the costs for annual inspec ons and maintenance of the
private stormwater facili es. However, the current incen ves, by themselves, don’t currently provide
enough funding to pay for design and construc on of new private stormwater facili es.
Innova ve public policy and private sector design must be encouraged to meet the standards established
by the Rock River TMDL in a cost eﬀec ve manner. Incen ves should be con nuously evaluated for their
eﬀec veness and adjusted if they no longer provide a signiﬁcant savings to the private property owner.
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Adop ng an approved low-impact development or green infrastructure design speciﬁca ons manual is
another path by which Fitchburg can encourage private sector innova on. This manual would serve as a
guideline for private sector development that is interested in u lizing green infrastructure prac ces and
receiving credit on their stormwater u lity bill.
4 | Create Partnerships through Strategic Community Outreach and Education
The Nine Springs Creek Watershed and the Lewis Nine Springs Creek E-Way are vital natural resources
suppor ng a healthy and resilient Fitchburg. Ensuring that the public remains engaged and interested in the
preserva on of these areas will be cri cal in order to achieve future stormwater management goals.
Residents must con nually be updated on exis ng management prac ces and intended projects, their
purpose and beneﬁts. Communica on can be achieved through neighborhood associa ons or other
“friends of” groups which hold a vested interest in environmental eﬀorts.
Partnering with public, private and non-proﬁt organiza ons allows the City to expand educa on eﬀorts to
interested par es. For example, partnering with Fitchburg schools to develop onsite stormwater
management BMPs not only serves the greater Nine Springs Creek Watershed, but can also act as an
environmental educa on tool that will provide con nual resources throughout the future. It is eﬀorts such
as these that will be necessary to ensure that stormwater management and water quality in the Nine
Springs Creek Watershed remain an essen al component of a Forward Fitchburg.

Specific Recommendations for Achieving Stormwater Management Goals
Recommended Improvements to Existing Stormwater Facilities
A er comple ng the model of the watershed and iden fying areas with the greatest poten al for water
quality improvements, MSA Professional Services and Fitchburg staﬀ iden ﬁed the following speciﬁc
proper es and speciﬁc recommended improvements to help meet stormwater management goals.
PINE RIDGE POND (6106 CONSERVANCY WAY)
Pine Ridge Pond was constructed as a dry pond circa 1994. Staﬀ discovered this was a publicly owned
stormwater pond in 2007 and has been working on vegeta on management prac ces since (e.g. removing
honeysuckle shrubs and trees from the pond berm and pond bo om, improving access for maintenance
equipment, and mowing vegeta on). Recommenda ons include conver ng the dry pond to a bioreten on
facility to reduce stormwater runoﬀ volumes and improve water quality downstream. UPDATE: City staﬀ
designed and constructed the retroﬁt from dry pond to a bioreten on pond in 2014 and has been
coordina ng vegeta on management ac vi es since the retroﬁt construc on.
LACY HEIGHTS POND (5824 PERSIMMON DR.)
Lacy Heights Pond was constructed as a dry pond circa 1995. Recommenda ons include conver ng the dry
pond to a bioreten on facility to reduce stormwater runoﬀ volumes and improve water quality
downstream. This conversion would require the basin to be cleared, graded, and prepared for a wet pond
system and the current release pipe (green 12 in. PVC) would be capped. Once the release pipe is capped,
the pond will retain water and a normal pond depth would be established, with overﬂow handled by the
current release box structure. The pond will most likely need to be regraded in order to incorporate a
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safety shelf and proper depth for treatment and reten on. UPDATE: City staﬀ designed a retroﬁt from dry
pond to a wet pond and inﬁltra on pond in 2015 and hired a contractor to construct the retroﬁt in 2016.
CRESCENT ROAD STORM DISCHARGE (BETWEEN 4621 & 4625 CRESCENT RD.)
The ﬁrst set of improvements center around the northern area of Dunn’s Marsh just south of Crescent
Road. This area is classiﬁed as a wetland but has been severely degraded due to the runoﬀ discharged from
the 54” to 72” (size varies depending on the sec on) RCP Summit storm sewer. This runoﬀ has incised a
channel in the wetland and the area is li ered with trash that is carried by the stormwater. Poten al
improvements include the installa on of a stormwater treatment structure at Renaissance Pond to collect
trash and large objects before water is discharged into the marsh. A similar structure has been installed in
the City of Madison north of the Beltline where the Cannonball Path crosses the W Beltline Frontage Road.
UPDATE: The City of Madison designed and coordinated construc on of the concrete stormwater
treatment structure in 2015. This storm sewer has surcharged numerous mes since 2015. The City of
Madison is reviewing the design to determine what improvements can be made to reduce surcharge
poten al.

Another proposed improvement is to convert the northern por on of the Marsh (approximately 1 acre)
into a constructed wetland or wet pond. This conversion would help control peak ﬂow and improve the
water quality of the water entering Dunn’s Marsh. Due to the wetland classiﬁca on of the site, however, it
may be diﬃcult to acquire the necessary permits needed to alter this area of the Marsh.
SEMINOLE VILLAGE POND (2970 S. SEMINOLE HWY.)
Recommended modiﬁca ons to Seminole Village Pond include increasing the capacity of the pond. By
increasing the volume of the pond, more stormwater could be treated and sediment removal would
increase. Pond expansion will occur as part of the McKee Road reconstruc on project in 2019.
MCKEE FARMS PARK (2930 CHAPEL VALLEY RD.)
There are several improvements in the McKee Farms Park area that could be made to improve TSS
reduc on for the watershed. The ﬁrst recommenda on includes expanding the storage area of the south
pond by excava ng the northwest corner of the pond. By improving the storage area of the pond, water
quan ty and quality will be improved downstream. The second recommenda on includes excava ng a new
pond in the south west corner of the park to provide addi onal storage and treatment of stormwater.
TRIVERTON GREENWAY (2950 TRIVERTON PIKE DR.)
The Triverton Greenway, located east of Triverton Pike Drive and south of McKee Road (County PD), is a
conveyance for stormwater that ﬂows from McKee Farms Greenway downstream into the Yarmouth
Branch of Nine Springs Creek. Water ﬂowing through the greenway has created an eroded channel which is
surrounded by poor vegeta on (e.g. non-na ve grasses with wild parsnip and sandbar willow). Two exis ng
storm pipes discharge into this greenway without any stormwater treatment provided upstream. Ini al
recommenda ons for this property included conver ng the greenway to a wet pond to capture sediment
and a ached nutrients; however, DNR made a wri en determina on in November 2013 that this greenway
was a navigable water of the state. DNR staﬀ conﬁrmed that the proposed wet pond idea would need a
Chapter 30 permit as an online pond and they indicated that DNR would not approve of such a design.
Fitchburg staﬀ then oﬀered an alterna ve recommenda on to construct bioreten on facili es within the
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property near the two storm pipes discharging into the greenway; DNR indicated this might be acceptable,
but would need further details before giving endorsement.
Recommenda on: Create concept plan of bioreten on facili es at exis ng storm pipe discharges into the
greenway as well as a plan for stabilizing the exis ng eroded greenway. Submit the concept plan to DNR
for endorsement before ﬁnal design and permit applica on.
NINE SPRINGS GOLF COURSE POND (2201 TRACEWAY DR.)
Deten on Pond: A 3.5 acre wet pond is located in the northwestern por on of the course. This pond was
originally built circa 1967 as an irriga on reservoir and aesthe c feature. Storm sewer was extended into
the pond circa 2001 as storm water deten on area for the Fitchburg Springs Plat. Concerns were expressed
in 2007 by the Golf Course Manager that sediment deposi on in the pond may clog the inlet pipe to the
irriga on system.

Natural Waterway: Nine Springs Creek, an intermi ent waterway, travels along the southern por on of the
property from west to east. Streambank restora on was conducted along por ons of the creek in 2003.
Concerns were expressed in 2007 by the Golf Course Manager that streambank erosion was occurring in
addi onal areas, including at one of the wooden bridge structures.
Recommenda ons: Evaluate poten al to reroute stormwater from Traceway Drive to the exis ng wet
pond. Iden fy appropriate solu ons to the erosion of Nine Springs Creek through the golf course and
implement them.
FISH HATCHERY ROAD / SUN VALLEY POND (~3201 FISH HATCHERY RD.)
Recommenda on: Add new BMP is located east of where Nine Springs Creek crosses underneath Fish
Hatchery Road. This area has historically had problems with ﬂooding and trash and sediment from Fish
Hatchery Road and the nearby apartments is discharged directly into the creek without treatment. The
installa on of a small to large sized wet pond would provide pretreatment for stormwater before it is
discharged into Nine Springs Creek as well as ﬂood control during small to large rain events.
CHAPEL VALLEY WEST POND (2961 CHAPEL VALLEY RD.)
This private pond was constructed as part of the Highlands of Seminole Plat and is currently owned by
Highlands of Seminole Neighborhood Associa on, Inc. It provides regional treatment for the Highlands of
Seminole Neighborhood as well as por ons of McKee Road (CTH PD). Excessive sediment has built up in the
western forebay of the pond and warrants par al dredging in the near future. Two large pipes with
endwalls and no release structures currently allow water to ﬂow out of the pond under Chapel Valley Road
to the Chapel Valley East Pond in series.

Recommenda on: Dredge the western forebay of the pond. Provide modeling analysis of whether release
structures from the pond can be placed on the 2 pipes leaving the pond to be er capture sediment,
nutrients and trash without crea ng ﬂooding concerns. Evaluate poten al for alum treatment.
CHAPEL VALLEY EAST POND (2960 CHAPEL VALLEY RD.)
This private pond was constructed as part of the Highlands of Seminole Plat and is currently owned by
Highlands of Seminole Neighborhood Associa on, Inc. It provides regional treatment for the Highlands of
Seminole Neighborhood as well as por ons of McKee Road (CTH PD).
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Recommenda on: Evaluate poten al rerou ng of ﬂows from West Pond to release structure to improve
eﬃciency of East Pond. Evaluate poten al release structure modiﬁca ons to reduce short-circui ng of
stormwater from east and northeast.
MARKETPLACE/SCHUMANN POND (2915 MARKETPLACE DR.)
Recommenda on: Evaluate poten al release structure modiﬁca ons to reduce short-circui ng of
stormwater from northeast. Evaluate opportunity to enlarge pond towards Marketplace Drive.
ARROWHEAD EAST POND (2431 CHALET GARDENS CT.)
Recommenda on: Evaluate poten al improvements to release structure to be er capture sediment,
nutrients, and trash.
SEMINOLE HILLS POND (3086 S. SEMINOLE HWY.)
Recommenda on: Evaluate poten al improvements to release structure to be er capture sediment,
nutrients, and trash
NINE SPRINGS NORTH POND (“SOD FARM”) (5027 W. CLAYTON RD.)
Background: This property was purchased by Fitchburg in 2008 to provide for stormwater deten on for the
Nine Springs Neighborhood (previously referred to as Greentech Village Neighborhood). The 2014-18
Capital Improvement Program includes designing a wet pond in 2015 (~$35k), and construc ng it in 2016
(~$350k).

Recommenda on: Coordinate design and construc on of the pond.
DESIGN MART POND (5117 VERONA RD.)
Currently owned by Schmidt at Design Mart, LLC.

Recommenda on: Evaluate poten al conversion of exis ng dry pond to a wet pond or bioreten on pond
and modify release structure to be er capture sediment, nutrients, and trash.
S. SYENE/NINEBARK POND (~2878 S. SYENE RD)
This wet pond was modiﬁed in 2017 in conjunc on with the Uptown Crossing development. Bioreten on
ponds were added.

Recommenda on: No further modiﬁca ons are an cipated to be needed.
NICOLET/THERMOFISHER POND (6074 SPROKET DRIVE.)
This pond was constructed as a dry pond in 1986 on property owned by Nicolet Instruments (later Thermo
Fisher Scien ﬁc). This property was purchased by the Wisconsin Department of Transporta on (WDOT)
during the Verona Road Reconstruc on Project circa 2015 and the dry pond was converted into a much
larger wet pond in 2017. WDOT and the City of Fitchburg entered into an agreement that the City of
Fitchburg would operate and maintain this pond (labeled as Pond “D” in the agreement) and could take
credit for the water quality control achieved by the pond in its MS4 permit.

Recommenda on: No further modiﬁca ons are an cipated to be needed.
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HATCHERY HILLS CONDOMINIUM PONDS (3011 ROYAL WULFF TER.)
Currently owned by the Hatchery Hills Condominium Associa on.

Recommenda on: Evaluate poten al to reroute west pond around the east pond to improve eﬃciency of
east pond.
CASA DEL SOL PONDS (5400 CADDIS BEND)
Currently owned by Shutz Design & Construc on, Inc.

Recommenda on: Relocate release pipe to eliminate short-circui ng of stormwater from parking lots.
Evaluate poten al to reroute west pond around the east pond to improve eﬃciency of east pond.
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APPENDIX A
Water Quality Modeling 15
Analysis of the Nine Springs Creek Watershed u lized a detailed WinSLAMM (Version 10.0) Urban
Catchment Model of the City’s stormwater management system. WinSLAMM is a Wisconsin Department of
Natural Resources (WDNR) approved model recommended for use in determining removal of Total
Suspended Solids, Total Phosphorous, and other pollutants by structural and non-structural stormwater
management prac ces. The WDNR “believes that computer modeling is the most eﬃcient and cost
eﬀec ve method for calcula ng pollutant loads. Pollutant loading models such as SLAMM, P8 or equivalent
methodology may be used to evaluate the eﬃciency of the design in reducing total suspended solids.”
(WinSLAMM' abbreviates “Source Loading and Management Model [for Windows]” (see nota on under
NR216.07(6)(b)).
WinSLAMM was originally developed to be er understand the rela onships between sources of urban
runoﬀ pollutants and runoﬀ quality. It has been con nually expanded since the late 1970s and has been
revised to include a wide variety of source area (runoﬀ and pollutant generators) and ou all control
prac ces (runoﬀ and pollutant management prac ces). WinSLAMM is based on actual ﬁeld observa ons
and has minimal reliance on theore cal processes.
Input data required by WinSLAMM for each model applica on includes a number of data ﬁles that describe
local meteorological and hydrological condi ons and pollutant loading characteris cs. These ﬁles are
prescribed for use in the WinSLAMM model by the USGS Wisconsin Water Science Center and include
parameter ﬁles for rainfall, pollutant distribu on, runoﬀ coeﬃcients, par culate solids concentra ons, and
pollutant delivery data.
Rainfall Data
The USGS has evaluated rainfall data collected across the state of Wisconsin for many years and has
iden ﬁed annual rainfall records for ﬁve loca ons in the state that are felt to be representa ve of a typical
rainfall year. For Fitchburg, the closest rainfall record recommended for use in water quality modeling is
the Madison rainfall record for 1981. When simula ons are executed for a typical rainfall year it is
necessary to eliminate the winter season where precipita on falls as snow or ice. The SLAMM model
cannot accommodate snowfall and runoﬀ from snowmelt events. The range of winter dates applicable to
the Madison rainfall data run from December 2 to March 12. Thus, the single-year simula on runs from
March 12 to December 2.
It has been determined by the USGS and WDNR that a single year’s simula on does not fairly represent the
impact of street sweeping. Accordingly, a second rainfall record consis ng of ﬁve consecu ve years’ data
must be used for street sweeping analyses. For Fitchburg, the rainfall gauge was again the Madison rainfall
gauge.
WinSLAMM Pollutant Loading Files
15

Prepared by MSA Professional Services, Inc. Modeling Summary. City of Fitchburg, Wisconsin. MSA Project No. 07723004.
November, 2013.
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Pollutant loading ﬁles required by the WinSLAMM model include a Pollutant Probability Distribu on File,
Runoﬀ Coeﬃcient File, Par culate Solids Concentra on File, Par culate Residue Reduc on File, and a Street
Delivery Parameter File.
The Pollutant Probability Distribu on File describes the pollutant loading from diﬀerent source areas (land
use types). This data is based upon actual pollutant loading collected from the study area or region.
The Runoﬀ Coeﬃcient File describes parameters speciﬁc to diﬀerent source areas (land use types) that
determine the runoﬀ volumes resul ng from rainfall events of diﬀerent depth.
The Par culate Solids Concentra on File contains parameters allowing the WinSLAMM model to determine
the weight of par culate solids loadings resul ng from runoﬀ events of diﬀerent volumes. The par culate
solids concentra on ﬁle includes data measured by the USGS from source areas including residen al,
commercial, and industrial roo ops; residen al lawns; residen al driveways; residen al, commercial and
industrial streets; commercial and industrial parking lots; freeways; and undeveloped areas.
The Street Delivery Parameter File contains data describing the frac on of total par culates that do not
reach the ou all during a rain event, for diﬀerent rain depths and street textures.
The Par cle Size Distribu on File (a/k/a cri cal par cle size ﬁle), are needed to run a WinSLAMM model if
there is a control prac ce, such as a deten on pond, bio ﬁlter or catch basin in the model, that determines
pollutant removal eﬃciencies by par cle se ling or ﬁltering. The par cle size distribu on informa on
describes the size distribu on of urban runoﬀ par culates that enter a control prac ce.
Watersheds, Land Uses, Source Areas and Soil Types
Watersheds are the sources of runoﬀ and pollutants simulated by the program. WinSLAMM is capable of
modeling mul ple watersheds containing mul ple discrete land uses in six categories: residen al,
ins tu onal, commercial, industrial, freeway, and “other” urban areas. MSA delineated four major sub
watersheds within the Nine Springs Creek watershed and then subdivided those watersheds into individual
watersheds draining to each pond. A map of the subdivided watersheds within the Nine Springs Creek
watershed is presented in Figure A1. Each land use contains speciﬁc runoﬀ and pollutant source areas
including roofs, paved parking/storage areas, unpaved parking/storage areas, playground, driveways,
sidewalks/walks, street areas, landscaped areas (small and large), undeveloped areas, isolated/water body
area, other pervious areas and impervious areas (directly connected and indirectly connected). The type of
land use assigned to areas throughout the watershed is presented in Figure A2. Each source area is further
categorized by soil type, including sand, silt, and clay soil types. It is necessary to manually enter surface
area (acres) for each source area within each land use within the watershed to be evaluated. The soil types
that are assigned to areas within the watershed are presented in Figure A3.
Water Quality Management Practices
WinSLAMM allows for assigna on of water quality management prac ces for individual source areas within
a land use type, land use types within a single watershed, within the drainage system serving the
watershed, or at the point of discharge of the watershed. Each structural management prac ce must be
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Figure A1: Subdivided watershed within the larger Nine Springs Creek Watershed

deﬁned according to its speciﬁc geometry, including storage volume, outlet conﬁgura on, inﬁltra on rate,
etc. Non-structural management prac ces such as street sweeping must be deﬁned according to the type
and frequency of the ac vity.
The WinSLAMM modeling completed for this study included two types of management prac ces: street
sweeping and ‘end-of-pipe’ structural management prac ces. Street sweeping is a management prac ce
applied at the land use level within the WinSLAMM model and ‘end-of-pipe’ prac ces are applied
downstream of a junc on which can combine several land uses and/or outputs from upstream BMPs. Both
types of management prac ces were evaluated in the WinSLAMM model itself.
Application of Water Quality Models
The purpose of this study was to assess the current reduc on level of total suspended solids (TSS) and total
phosphorus (TP) achieved by best management prac ces (BMPs) within the City of Fitchburg prior to
stormwater discharging to Nine Springs Creek. While this project is not intended to assess City BMPs and
management prac ces for compliance with the requirements of NR151 and NR216, the WDNR’s guidance
in the applica on of water quality models for the assessment of pollutant reduc ons was followed as far as
applicable.
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Figure A2: Land use characteris cs of the Nine Springs Creek Watershed

Model Study Limits
For this study, watershed areas draining to exis ng or proposed structural management prac ces were
delineated using the GIS program ESRI ArcMap 10.0. Delinea on of watersheds was completed using twofoot contour interval topographic maps overlaid with storm sewer and surface drainage system maps. The
water quality modeling study area includes the en re city limits and those areas outside the city limits that
drain to an exis ng or proposed structural water quality management prac ce within the City.
Model Land Use
WinSLAMM analyzes urban drainage areas by categorizing por ons of any given watershed into one of six
diﬀerent land uses, including: 1) residen al, 2) commercial, 3) industrial, 4) ins tu onal, 5) freeway, and 6)
other urban.
Each of these land uses (except Freeway) contains 15 diﬀerent types of source area such as landscape,
roofs, parking, playgrounds, streets, etc. The Freeway land use contains 7 types of source area such as
freeway with paved shoulder, high traﬃc urban highways, median areas, etc. The model contains the
ability to further classify por ons of each source area according to its runoﬀ behavior (for example,
whether roofs are ﬂat or pitched, whether impervious areas drain directly to the drainage system or drain
onto sandy or clayey soils, what type of conveyance system a street area uses, etc.).
Since data with this level of speciﬁcity is not typically available at a municipal or watershed scale, the
WinSLAMM model comes with Standard Land Use Files which describe the distribu on of source areas
Appendix A – Water Quality Modeling
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within a par cular land use type. These ﬁles have been prepared by the authors of the WinSLAMM model
based on studies of Wisconsin communi es. The program also allows Standard Land Use ﬁles to be edited
by a user to reﬂect condi ons within a speciﬁc community. For Fitchburg’s case, the Standard Land Use
ﬁles were edited by the following procedure:
1) Land use for areas of the City were determined by linking the City’s parcel shape ﬁle to the City’s
assessor database and assigning each parcel a land use based on its zoning class. Since the
assessor database categories are broader than what is needed for SLAMM modeling, and in some
cases assessor parcel informa on was missing or inaccurate, areas were reviewed, reﬁned and
revised as appropriate based on land use discerned from aerial photos, and/or other addi onal
informa on provided by the City. A ﬁnal interpreta on was made to classify areas into the
following land uses:
a. Residen al (duplex, low density residen al, medium density residen al, mobile homes,
mul -family residen al);
b. Commercial (shopping center, strip commercial)
c. Industrial (light industrial)
d. Ins tu onal (school, general ins tu onal)
e. Other Urban (open)
2) Within each land use, random samples of non-right-of-way parcels were chosen and on each
chosen parcel the impervious areas such as roof, driveway, street, parking, etc. were digi zed.
Then, each impervious area type was calculated as a percentage of the aggregate sample area.
This percentage, in turn, was applied to the non-right-of-way por on of the land use as a whole.
3) Within right-of-way areas, the right-of-way was ﬁrst split into areas adjacent to corresponding
non-right-of-way land use (for instance, right-of-way having medium density residen al (MDR)
lots on both sides of the street was assigned a right-of-way MDR land use; right-of-way having
MDR on one side and duplex on the other would have been split down the centerline and then
assigned half to MDR and half to duplex, etc.) Then, random sampling as in (2) above was
performed to determine a typical street width, sidewalk width, area of driveway, etc. for the
right-of-way por on of the land use as a whole.
The procedure above yielded an es mate of percentage distribu on of source areas within each
land use classiﬁca on. A summary is listed in Table A1.
At the scale of the project in ques on, however, speciﬁc connec vity of each source area was
indeterminate – i.e. how much roo op or driveway drained to yard areas vs. direct connec vity to a storm
sewer or other conveyance, etc. Therefore, to es mate the subdivision of each source area into its runoﬀ
characteris c, the typical WinSLAMM standard land use ﬁles were used to create this distribu on. For
example, low density residen al (LDR) land use in the WinSLAMM standard land use ﬁle used all pitched
roofs (no ﬂat roofs), of which 24% were directly connected to the drainage system. A summary of the
distribu on of each source area is a ached to the end of this document.
Several areas within the city of Fitchburg and surrounding communi es fall under the category of freeway,
including the Beltline Highway, USH 14 (south of the Beltline), Verona Road (south of the Beltline) and
por ons of Fish Hatchery Road. As these transporta on facili es do not meet the characteris cs of typical
streets within the City and therefore do not follow the same distribu on of impervious area determined for
Appendix A – Water Quality Modeling
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the City-speciﬁc Standard Land Use data, the WinSLAMM default Standard Land Use was applied to these
freeway areas, which depend on variables like average daily traﬃc and number of lanes.
Table A1: City of Fitchburg sample percentage of source area by land use classiﬁca on
Source Area

Right of Way Areas

Non Right of Way Areas

Land Use

Road

Roof

Driveway

Sidewalk

Parking Lot

Pool

Pervious

Low Density Residen al (LDR)

0.00%

7.44%

4.64%

0.94%

0.00%

2.18%

84.80%

Mul Family Residen al (MFR)

0.00%

26.41%

10.52%

4.06%

25.06%

0.00%

33.95%

Medium Density Residen al (MDR)

0.00%

18.76%

6.20%

3.71%

24.22%

8.92%

38.19%

Duplex Residen al

0.00%

14.65%

5.87%

4.25%

0.00%

0.00%

75.23%

Mobile Homes

0.00%

14.08%

3.46%

1.66%

0.66%

0.00%

80.14%

School

0.00%

26.40%

0.00%

6.65%

48.50%

0.00%

18.45%

General Ins tu onal

0.00%

9.07%

6.36%

2.12%

19.43%

0.00%

63.02%

Shopping Center

0.00%

20.21%

4.77%

5.24%

43.45%

0.00%

26.32%

Strip Commercial

0.00%

27.72%

0.00%

0.63%

51.98%

0.00%

19.67%

Light Industrial (LI)

0.00%

18.07%

5.19%

1.04%

32.24%

0.00%

43.46%

Open

0.00%

0.68%

0.00%

3.84%

0.78%

0.00%

94.70%

Low Density Residen al (LDR)

69.17%

0.00%

0.67%

2.31%

0.00%

0.00%

27.85%

Mul Family Residen al (MFR)

40.66%

0.00%

0.02%

7.06%

0.19%

0.00%

52.07%

Medium Density Residen al (MDR)

57.24%

0.00%

2.61%

4.00%

0.00%

0.00%

36.15%

Duplex Residen al

54.78%

0.00%

6.55%

9.23%

0.00%

0.00%

29.45%

Mobile Homes

73.16%

0.00%

1.16%

0.94%

12.02%

0.00%

12.73%

School

62.97%

0.00%

0.00%

11.80%

5.61%

0.00%

19.62%

General Ins tu onal

48.35%

0.00%

0.20%

6.68%

0.00%

0.00%

44.78%

Shopping Center

54.73%

0.00%

0.01%

11.06%

0.65%

0.00%

33.55%

Strip Commercial

42.68%

0.00%

0.86%

6.09%

2.46%

0.00%

47.91%

Light Industrial (LI)

30.04%

0.00%

1.55%

8.19%

2.21%

0.00%

58.01%
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Figure A3: Soil classiﬁca ons within the Nine Springs Creek Watershed

Soil Classifications
Each land use was further sub-categorized according to the underlying soil type. WinSLAMM requires that
the soil for all land uses be classiﬁed as sand, silt, or clay.
The size (area) and characteris cs of each source area within each land use type was entered into the
model according to the distribu on within each standard land use ﬁle. Land use types were entered into
the model according to the total area within each watershed corresponding to each land use and each soil
texture. For instance, a watershed may consist of residen al land use built atop sandy and silty soils; land
use for residen al – sand and residen al – silt were separately entered into the model according to the
total area of each land use and soil type within the watershed.
Street Sweeping
The WinSLAMM model is capable of modeling both mechanical and high-eﬃciency (vacuum) street
sweeping. Sweeping intervals may be altered and sweeping may be evaluated with and without parking
restric ons. Parking restric ons assume that cars are not allowed to park on streets on days when
sweeping is to occur.
Street sweeping frequency data within the City of Fitchburg was provided by the City of Fitchburg Street
Supervisor. Sweeping of the streets begins in April and con nues un l snowfall. Street sweeping occurs
once every 8-weeks with a vacuum assisted cleaner. Parking density was assumed to be light and assumed
street sweeping parking controls enforced by the City.
Appendix A – Water Quality Modeling
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Street sweeping data in areas outside of the City of Fitchburg was provided by the City of Madison,
including areas north and west of Dunn’s Marsh, and in the vicinity of Park Street. The City of Madison
previously determined TSS reduc on rates of 1% and 2%, respec vely, for these two areas using
WinSLAMM, so these areas were not modeled again by MSA.
The WNDR and USGS have provided the following guidance on their website regarding applica on of street
sweeping to water quality models:
"For developed urban areas under s. NR 151.13, permi ed municipali es must reduce the TSS load by 20%
in 2008 and 40% in 2013. Again, this should be reported on an average annual basis. However, there are
no iden ﬁed rainfall years for the developed urban area performance standards in NR 151.13. Since a
single year did not fairly represent the impact of street cleaning, a series of rainfall ﬁles (5 consecu ve
years) must be used..."
The reason for this requirement is that it was found that iden cal street sweeping programs provided
substan ally diﬀerent TSS reduc on rates depending on the annual rainfall record selected for the
simula on. It is speculated by the authors of the WinSLAMM model that this is the result of interac ons
between the randomness of rainfall events and the ﬁxed schedule of sweeping. For example, if one rainfall
record has compara vely more rainfall events on Mondays, while street sweeping occurs consistently on
Tuesdays, then many of the pollutants that would be captured by the sweeper will have been washed oﬀ by
the previous day’s rainfall. On the other hand, if rainfalls occur more commonly at the end of the week,
then the Tuesday sweeping schedule will capture compara vely more sediment, as there will be more ‘dry’
days of accumula on prior to the sweeping event. By running ﬁve years of rainfall data through the model
it was felt that the impact of the randomness of rainfall occurrences would be reduced.
A WinSLAMM model was created that contained only areas of the City which did not drain to a structural
BMP. This was done due to the fact that in general, street sweeping is a much less-eﬃcient prac ce than
structural BMPs. It was determined that the City’s current street sweeping program removed
approximately 14% of the TSS generated by urban areas on an annual basis.
Table A2: Calculated reduc ons in Total Suspended Solids (TSS) when street sweeping is u lized
Sub-Watershed

Area

TSS Load

TSS Reduc on

(ac)

(lbs/yr)

(lbs/acre/yr)

1,365

400,002

293

38.8%

951

207,520

218

40.51%

South of McKee Road

1,300

406,347

313

42.86%

East of Fish Hatchery

4,361

614,276

141

12.91%

TOTAL

7,977

1,628,145

204

30.1%

Dunn's Marsh
Seminole to Fish Hatchery

Existing Structural Best Management Practices
There are currently 58 structural stormwater quality management devices within the City of Fitchburg’s
storm water management system. The City’s engineering department provided construc on plans for most
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devices documen ng necessary geometric data such as storage volume and outlet device conﬁgura on.
Those BMPs where plan informa on was not available were visually inspected and necessary geometry
data was es mated. The loca on of each BMP was iden ﬁed in GIS and the drainage area tributary to each
device was delineated. The land use and soil characteris cs of each BMP drainage area were determined
by intersec ng the land use-soil type and BMP drainage area shape ﬁles in GIS, and summing the area of
each land use and soil type within each drainage area. This informa on was used to create a WinSLAMM
model of four sec ons of the watershed: Dunn’s Marsh, West of Fish Hatchery, South of McKee Road, and
East of Fish Hatchery. The WinSLAMM model determined TSS removal rates for each of these areas.
Loca ons for other addi onal structural BMPs or retroﬁts to exis ng structural BMPs were selected
according to recommenda ons made in previous studies and through interviews with City staﬀ. Alterna ve
BMPs were assumed to be wet deten on ponds with permanent pool depths of three feet and live storage
depths equal to three feet plus the diameter of the exis ng storm sewer pipe that will serve the basin. It
was assumed that pond ou lows would be restricted by an outlet structure consis ng of a low-ﬂow oriﬁce
with a minimum size of four inches. It also was assumed that each pond would have a weir overﬂow outlet
at an eleva on one-half foot below the top of the live storage maximum depth. With these structural
BMPs in place, the WinSLAMM model was re-run to determine the addi onal beneﬁt to the Creek that
these BMP improvements could provide.

Figure A4: City staﬀ conduc ng ﬁeld inspec ons of exis ng stormwater facili es
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APPENDIX B
Vegetation Management Recommendations 16
Vegetation Conditions and Recommendations for Stormwater Ponds and Channels Draining to
and From Dunn’s Marsh
The following sec ons document the condi on of the vegeta on communi es for stormwater ponds and
drainage channels draining to and from Dunn’s Marsh, as well as a few other loca ons of interest. Each
area’s name is followed by its Best Management Prac ce (BMP) iden ﬁca on number from the stormwater
SLAMM model. The vegeta on communi es were surveyed in 2012 and 2013 using meander surveys to
iden fy dominant na ve and invasive plant species. The vegeta on communi es at Dunn’s Marsh and Lacy
Heights were mapped using GPS with sub-meter accuracy.
Recommenda ons for the vegeta on management in each area are provided, taking into account current
and future proposed uses. In general, management objec ves for the stormwater facili es should include
invasive species control, and maintenance of na ve or benign non-na ve plant communi es. Invasive
species control Best Management Prac ces, such as the following sugges ons, should be followed.
SUGGESTED INVASIVE SPECIES CONTROL BEST MANAGEMENT PRACTICES FOR STORMWATER
FACILITY MAINTENANCE
 Train City staﬀ to iden fy invasive species. Provide copies of, “A Field Guide to Terrestrial Invasive
Plants in Wisconsin” (pocket-size ﬂip book) from Wisconsin Department of Natural Resources.



Develop a yearly management plan for each loca on, including approximate ming of mowing,
invasive species control, and brush trimming needs.



Time mowing to prevent ﬂowering and seed development of invasive species.



Prevent the movement of invasive species propagules on equipment and clothing. Clean mower
res and cu ng assembly a er mowing sites with invasive species. Clean the mower on-site a er
mowing. Clean footwear and clothing a er site work and before entering diﬀerent sites.



Prevent the movement of invasive species propagules in material. Use soil, aggregate and plant
material that are free of invasive species. Keep material that may contain invasive species on-site if
possible (reuse/recycle), or destroy in a manner that will prevent spread.



Minimize soil disturbance. Plant cover crops as soon as possible a er soil disturbance to minimize
invasive species germina on.



Use na ve and non-invasive seed and plant materials for temporary cover crops, permanent
revegeta on and landscaping. Rely on natural revegeta on ONLY in areas where na ve species
dominate and will aggressively recolonize the disturbed area.



Mark edges of na ve plan ngs with permanent signs, including “Do Not Mow” and “Do Not Dump”
statements.

16

Prepared by Stantec. Vegeta on Condi ons and Recommenda ons. City of Fitchburg. Nine Springs Master Plan. Dane
County, Wisconsin. Stantec Project # 193702041. September, 2013.
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In aqua c situa ons, inspect and remove aqua c plants, animals and mud from all equipment.
Drain all water from all equipment and gear, including tracked vehicles, barges, silt or turbidity
curtains, hoses, sheet pile and pumps. Dispose of unwanted aqua c plants and animals in an
appropriate way. If invasive aqua c animals are present, disinfect equipment and gear.

Arrowhead Ponds
CURRENT CONDITIONS
The water from Arrowhead Ponds and ThermoFisher Pond currently ﬂows together into a rip-rapped swale
that drains to Dunn’s Marsh. The City conducted forestry mowing and clearing around the Arrowhead
Ponds in 2009/2010. The dominant tree species removed during the clearing was black locust (Robinia
pseudoacacia). A broadleaf-speciﬁc herbicide was applied via boom sprayer over the site in 2010 to control
black locust re-sprouts, burdock, thistle, and other invasive plants. The City currently maintains the area
around the ponds as parkland and mows the vegeta on, primarily reed canary grass, on a regular basis.
MANAGEMENT RECOMMENDATIONS
This area appears to be used by the local community for passive recrea on and pet exercise. Unless the City
wants to restrict this type of access to the trails and the playground, Stantec recommends con nuing
current management ac vi es, which include:



Regular mowing



Annual or biennial broadleaf-speciﬁc herbicide applica ons around the ponds for broadleaf weed
control.

Should the City wish to limit access and reestablish na ve species, an area south of the Military Ridge Trail
may be an appropriate loca on for this because it does not receive foot traﬃc, but is highly visible from the
two recrea onal trails. A combina on of na ve plant plugs and na ve seed would be recommended for this
area, following one to three herbicide applica ons to remove exis ng vegeta on. Wet meadow species
should be installed near the swale bo om and mesic prairie species should be installed along the upper
slopes and ﬂat areas.
Nicolet/Thermo Fisher Pond (WisDOT Pond D)
CURRENT CONDITIONS
The Nicolet / Thermo Fisher Pond was originally designed as a dry pond and built in 1986. Stormwater
discharges to the pond through a culvert at its west end, and any water that does not inﬁltrate into the
ground (overland ﬂow) ﬂows through a concrete release structure (with steel restrictor plate) to the
wetland downstream. The dry pond is dominated by a monoculture of ca ail (Typha angus folia). The
wetland is dominated by ca ail with some open water. The pond exterior is dominated by honeysuckle
(Lonicera x bella), buckthorn (Rhamnus cathar ca), and red-osier dogwood (Cornus stolonifera) with some
black willow (Salix nigra) and co onwood (Populus deltoides) trees. Its eastern boundary has a sandbar
willow (Salix exigua) fringe. The southern upland boundary has sca ered bur oak (Quercus macrocarpa),
black walnut (Juglans nigra), and shrubs. The northern upland boundary is dominated by honeysuckle and
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buckthorn. Garbage and graﬃ is present near the release structure. The pond is currently providing
muskrat habitat. The City is considering its op ons for removing excess sediment and retroﬁ ng the
control structure to retain more water.
MANAGEMENT RECOMMENDATIONS
Cut and apply herbicide to stumps (cut stump treatment) to control buckthorn and honeysuckle around the
dry pond and the release pond to allow for more desirable wildlife habitat shrubs such as red-osier
dogwood and sandbar willow to con nue to establish. Reducing density of the shrub layer may also deter
use of the area by the public and may minimize future graﬃ and li ering. Allow for further growth of bur
oak within the uplands to the south and east of the dry pond.

Update: This pond, also referred to as WDOT Pond D, was rebuilt in 2017.
Summit Storm Discharge
CURRENT CONDITIONS
The channel is deeply incised and eroded. There is also a severe trash problem within the channel resul ng
from garbage from the storm sewer washing into the channel through a culvert south of Crescent Road.
Disturbed woodland lies on both sides of the channel, which have been built up to act as berms. The
dominant tree species in the woodland are box-elder (Acer negundo) and green ash (Fraxinus
pennsylvanica). The shrub layer is dense with buckthorn and honeysuckle, causing shading of the
understory and minimizing cover in the herbaceous layer. The herbaceous layer is sparse and is dominated
by violets (Viola spp.) and garlic mustard (Alliaria pe olata). An addi onal drainage way that enters the
channel via a small culvert between the Nature’s Retreat Apartments has signiﬁcant build-up of silt.
MANAGEMENT RECOMMENDATIONS
The trash issue could be addressed with a trash collec on structure and community outreach designed to
educate residents on the impacts of trash entering the storm sewers. The City is exploring op ons that
include removing the berm along the north side of the creek to allow for overbank ﬂow to enter the wet
meadow basin south of the apartments. Stormwater inputs to the channel need to be addressed prior to
channel altera ons.

Update: The Summit Storm Discharge was modiﬁed by the City of Madison with the design and construc on
of a concrete underground stormwater treatment structure.
The City is also interested in re-grading the reed canary grass-dominated (Phalaris arundinacea) wet
meadow north of the Cannonball Path and south of the drainage way to allow for more secondary storage.
This is a very narrow area and is delineated as wetland. It will be very challenging to restore na ve
vegeta on within this area due to the exis ng reed canary grass seed bank and the stormwater inputs.
If any addi onal berms or trails are created near the newly installed Red Arrow Pond, areas dominated by
bur reed (Sparganium eurycarpum) and sedge meadow communi es should be avoided and addi onal
ou low should be directed towards degraded plant communi es dominated by reed canary grass and
ca ail.
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There are meanders in the stream east of Red Arrow Pond which should be maintained if possible.
Recommended measures for addressing other exis ng condi ons include:


Remove the buckthorn and honeysuckle using the cut and stump treat herbicide method.



Thin the box-elder.



Remove the woody debris from site. Install na ve grasses appropriate for par al shade to reduce
erosion along the channel banks.

Red Arrow Pond
CURRENT CONDITIONS
Red Arrow Pond was constructed in spring of 2013. Woody vegeta on control occurred in winter of 2011 to
prepare the area for pond construc on and the area is now primarily bare ground with chipped wood. The
north edge along Crescent Road is largely bare ground and is steeply sloped, but it was seeded in early
summer of 2013 and covered with erosion control blanket. The area between the Red Arrow Pond and
Apache Pond has dense areas of emergent marsh dominated by bur-reed, especially towards the north.
Further south of this area there are patches of reed canary grass and emergent marsh areas. The marsh is
dominated by ca ail with lesser amounts of na ve emergent plant species and sca ered willow shrubs.
The area southwest of Red Arrow Pond is primarily disturbed wooded wetland dominated by co onwood,
green ash, and box elder in the canopy; honeysuckle and red-osier dogwood in the shrub layer; and reed
canary grass in the understory.
MANAGEMENT RECOMMENDATIONS
Recommended measures for addressing the condi ons noted above include:



Ensure that vegeta ve cover establishes along the steep slope of Crescent Road.



Promote a na ve wet meadow / shrub-carr plant community within the cleared area following
pond construc on in 2013.



Con nue to remove and control box elder, honeysuckle, and buckthorn with the cut stump method
to the area south of the pond.



Control reed canary grass, ca ail, and purple loosestrife (Lythrum salicaria) with spot-herbicide
treatments to allow na ve wet meadow vegeta on to re-establish from the seed bank.



Interseed a wet meadow seed mix if the na ve herbaceous plant community does not reestablish
a er two or three years of con nued invasive species control.

Apache Pond
CURRENT CONDITIONS
Apache Pond was constructed in 2011 following extensive woody vegeta on clearing to remove
honeysuckle, buckthorn, box elder, and all trees within the pond footprint. Invasive species control has
been ongoing to reduce popula ons of reed canary grass, ca ail, purple loosestrife and thistles (Cirsium
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spp.). Na ve seed mixes were installed in fall of 2011 which included a short grass prairie mix around the
upper pond margins, a wet-mesic woodland seed mix to the east of the pond, and a wet meadow seed mix
to supplement the exis ng wet meadow plant community south of the pond.
The wet meadow community to the south of the pond has responded well to woody vegeta on control and
herbaceous invasive species removal, with the emergence of many na ve species from the seed bank. This
community is dominated by blue vervain (Verbena hastata), dark-green bulrush (Scirpus atrovirens),
cinnamon willow herb (Epilobium coloratum), pinkweed (Polygonum pensylvanicum), and sedges (Carex
spp.). A large emergent marsh area dominated by bur-reed exists southwest of pond. South of the wet
meadow community is an emergent marsh community dominated by ca ail with some jewelweed
(Impa ens capensis), water plantain (Alisma plantago-aqua ca), mint (Mentha arvensis), and clumps of
sandbar willow.
The pond basin is s ll lacking in na ve cover, primarily due to extreme ﬂuctua ons in water levels in 2012.
The pond margin is dominated by barnyard grass (Echinochloa spp.) and annuals with some reed canary
grass. Muskrat holes were found in the pond basin in 2012. North of the pond and south of the sidewalk
along Crescent Road, where na ve prairie species were planted, side-oats grama (Bouteloua cur pendula)
and some na ve forbs are establishing. Invasive species of concern in this area include crown vetch
(Coronilla varia), sweet clover (Melilotus spp.), bird’s foot trefoil (Lotus corniculata), and thistle.
The woodland east of the pond and west of the condos has establishing popula ons of bo lebrush (Elymus
hystrix), rye grasses (Elymus spp.), false sunﬂower (Heliopsis helianthoides), asters, and ironweed (Vernonia
fasciculata). The dominant tree within the woodland is co onwood. The rain garden southeast of the pond
appears to be func oning and is dominated by na ve species. The understory within the wooded wetland
south of the pond is being established by na ve rye grass species including Virginia wild rye (Elymus
virginicus) and silky rye (Elymus villosus). Popula ons of reed canary grass and thistles have been reduced
in abundance but are s ll present.
Dunn’s Marsh
CURRENT CONDITIONS
The southern por on of Dunn’s Marsh, south of Cannonball Path, is signiﬁcantly degraded by stormwater
inputs, which has encouraged the establishment of invasive species popula ons. The area contains several
diﬀerent plant communi es, including emergent marsh, sedge meadow, wet meadow, wet shrubs, and
wet-mesic woodland, as shown on the Dunn’s Marsh Plant Community Map (Figure B1). There was very
li le evidence of submerged aqua c vegeta on in June 2013, when the plant survey was completed.

The emergent marsh zone is composed of two diﬀerent plant communi es. The ﬁrst, and most prevalent,
emergent marsh community is dominated by the invasive narrow-leaf ca ail (Typha angus folia) and
hybrid ca ail (T. x glauca). In many areas along the shoreline of Dunn’s Marsh, narrow-leaf ca ail forms a
near-monoculture with very low diversity. This monoculture appears near the stormwater discharge ou all
in the northeast part of the marsh, all along the northern shore, and in large stands on the western and
eastern shores. Along the southern shore, the narrow-leaf ca ail stand contains more diversity, including
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s nging ne le (Ur ca dioica), jewelweed, arrow-leaved tearthumb (Polygonum sagi atum), river bulrush
(Bolboschoenus ﬂuvia lis), and giant bur-reed (Sparganium eurycarpum).
The second emergent marsh plant community type is diverse, dominated by na ve species – typically a
combina on of river bulrush and giant bur-reed. Other na ve species found in this community include
water smartweed (Polygonum amphibium), jewelweed, s nging ne le, clearweed (Pilea pumila), small
spike false-ne le (Boehmeria cylindrica), water horehound (Lycopus americanus), arrow-leaved tearthumb,
pinkweed, spike-rush (Eleocharis palustris), so -stem bulrush (Schoenoplectus tabernaemontani), marsh
skullcap (Scutellaria galericulata), elderberry (Sambucus canadensis), arrowhead (Sagi aria la folia), and
broad-leaved ca ail (Typha la folia). In one area on the west side of the marsh, the emergent marsh
community grades up into a shallow marsh/sedge meadow community dominated by lake sedge (Carex
lacustris), broad-leaved ca ail, and meadowsweet (Spiraea alba). The na ve emergent marsh community is
found in small patches along the western and eastern shorelines. The na ve emergent marsh community is
in danger of being overtaken by invasive ca ails.
Wet meadow communi es at Dunn’s Marsh are similarly divided into na ve and non-na ve dominated
communi es. In the southeast quadrant, there is a small wet meadow with bluejoint grass (Calamagros s
canadensis), iris (Iris virginica), broad-leaved ca ail, meadowsweet, tussock sedge (Carex stricta), lake
sedge, and reed canary grass. Similar small patches of na ve wet meadow are found on the northwest and
west side of the marsh. The na ve wet meadows are at risk of being converted to reed canary grassdominated communi es.
The large wet meadows on the west and east sides of the marsh are dominated by reed canary grass. Reed
canary grass covers ninety percent of these communi es, with sparse occurrences of meadowsweet,
Canada thistle (Cirsium arvensis), jewelweed, iris, s nging ne le, and red-osier dogwood. The wet meadow
along the southern shore is dominated by reed canary grass and Canada thistle, but also contains a slightly
higher diversity of na ve species, including s nging ne le, jewelweed, iris, bluejoint, and lake sedge. There
are many large downed trees lying in the southern wet meadow area.
The south side of the marsh transi ons to upland in a shrub-dominated community. Common shrubs
include sandbar willow, pussy willow (Salix discolor), eastern black currant (Ribes americanum), red-osier
dogwood, grey dogwood (Cornus racemosa), and elderberry. Beyond the shrubs, the uplands are coolseason grass dominated meadows. South of the Capital City Bike Trail, the slope has been restored to
prairie, in bloom with tall white beardtongue (Penstemon digitalis) and wild white indigo (Bap sia alba) at
the me of survey.
The eastern side of the marsh is bordered by a wet-mesic woodland with an open understory. The canopy
includes bur oak, swamp white oak (Quercus bicolor), and silver maple (Acer saccharinum). There is a
signiﬁcant amount of downed wood. The understory is dominated by reed canary grass, associated with
Canada thistle, jewelweed, awl-fruited sedge (Carex s pata), elderberry, riverbank grape (Vi s riparia), and
high-bush cranberry (Viburnum opulus).
The western side of the marsh is also bordered by a wet-mesic woodland. Large areas of the woodland
adjacent to the wet meadow areas contain dead and dying standing trees, many of which are black ash
(Fraxinus nigra). The understory is dominated by rice cut grass (Leersia oryzoides), associated with awl-
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fruited sedge, jewelweed, and great blue lobelia (Lobelia siphili ca). This area is very popular with the
neighborhood children, who use the downed branches from the dead trees to construct “forts”.
The northern part of the marsh, north of Cannonball Path, has undergone a number of changes over the
years. Apache Pond (see descrip on above) was excavated in an old ﬁeld area between the wetland and
Crescent Road. The wetland communi es in this northern part are similar to those in the southern part:
na ve emergent marsh, non-na ve emergent marsh, na ve sedge and wet meadow, reed canary grass
dominated wet meadow, and a wooded wetland.

Figure B1: Dunn’s Marsh Plant Communi es Map

Based on plant community mapping eﬀorts from 1972-3 (Bedford et al, 1974) and 1994 (R.A. Smith, and
Hey & Associates), the current marsh complex con nues to be impacted by invasive species spread and
high water levels. In 1972-3, deep marsh, mostly broad-leaved ca ail, was found all along the shoreline. In
2013, narrow-leaved ca ail, which can tolerate deeper water than the na ve broad-leaved ca ail, is
spreading along the shoreline into the na ve emergent community. The broad-leaved ca ail is now found
in only a few loca ons, at least 20 feet back from the current water’s edge. Plant species diversity within
the narrow-leaved ca ail stands is poor. Sedge meadow, wet meadow, and wet prairie mapped in 1972-73
and 1994 has been replaced in many loca ons with wet meadow dominated by reed canary grass, where
the diversity is very poor. Old ﬁeld communi es at the margins of the marsh in 1972-3 have now succeeded
to woodland.
MANAGEMENT RECOMMENDATIONS
Management of Dunn’s Marsh vegeta on should concentrate on three goals: 1) reduce the hydrological
and biological impacts of stormwater inputs; 2) reduce popula ons of invasive species, which will persist as
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a legacy of past urbaniza on ac vity despite improvements in incoming water quality and quan ty; and 3)
rebuild emergent vegeta on stands in the current open water zone. Recommended measures for
addressing these goals include:


Con nue to provide and/or improve upstream volume, peak ﬂow, and sediment control for
stormwater runoﬀ inputs.



Control sediment inputs into the marsh from the channel through the west woodland using check
dams, sediment traps, vegetated ﬁlter strips, diversion swales, or similar.



Reduce the popula on of narrow-leaved ca ail using herbicides designed for use in aqua c se ngs.
Alterna vely, cut or crush the ca ail stems at ground level or below the es mated maximum ﬂood
levels.



Remove the dead biomass. Standing dead biomass may be removed using prescribed burns. A er
adequate control is achieved, seed treated areas with a cover crop (Bidens spp. and Polygonum
spp.) and install na ve emergent seeds or plants.



Con nue to manage na ve vegeta on establishment through follow-up spot herbicide treatments
and burning.



Reduce the popula on of reed canary grass using herbicide treatments. Use mowing and/or
burning to reduce the biomass and vigor of the reed canary grass. A er adequate control is
achieved, seed the treated areas with a cover crop and na ve wet meadow species.



Con nue to manage na ve vegeta on establishment through follow-up herbicide treatments,
mowing and burning.

If adequate control of narrow-leaved ca ail is achieved, consider using drawdowns to rebuild emergent
vegeta on areas in the open water zone. Supply na ve seed for emergent species that will compete with
ca ail seedlings. Alterna vely, consider using ﬂoa ng wetlands (e.g. Biohaven) for nutrient removal, plant
species diversity, avian habitat, and increased structural diversity.
Pine Ridge Pond
CURRENT CONDITIONS
This area is currently a small, deep dry pond with signiﬁcant storage capacity. At the end of a dead-end
residen al street, the pond is adjacent to two houses and the wooded Dawley Conservancy. The slopes of
this pond are very steep, and are dominated by crown vetch, musk thistle (Carduus nutans), s nging ne le,
and saplings of box elder. The bo om of the basin is dominated by reed canary grass, however there is a
small patch of wet meadow vegeta on there, including rice cut grass), sedges (Carex s pata, C. bebbii), and
great blue lobelia.

The City periodically mows the top and side of the banks. The City is interested in conver ng this dry pond
to a bioreten on facility with engineered soil (update: this occurred in 2015).
VEGETATION RECOMMENDATIONS
Recommended measures for addressing the condi ons noted above include:
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Manage the area to control/eradicate weedy and invasive species. Plant and maintain na ve shrubs
on the outer pond banks adjacent to the Conservancy, and plant and maintain deep-rooted na ve
herbaceous species on the inner pond banks and the basin ﬂoor to support inﬁltra on and
bioreten on func ons.
o Apply an appropriate herbicide to the pond banks during the growing season at least 2 to 3
weeks prior to construc on disturbance to weaken and/or kill invasive species.
o Erosion control measures (use of erosion control blanket, polymer, or mulch depending on
the design) along with a non-invasive cover crop should be applied to stabilize the soil a er
construc on.
o Con nue herbicide treatments to weedy and invasive species that regrow following
construc on disturbance.
o Plant na ve shrubs, such as dogwoods (Cornus stolonifera, C. racemosa), ninebark
(Physostegia opulifolius), and nannyberry (Viburnum lentago) on the outer pond banks to
provide a buﬀer and transi on to the Conservancy.
o Plant a na ve seed mix suitable for bioreten on basins on the basin bo om and sideslopes.
Coordinate with the stormwater engineer to determine which na ve species should be
planted to accommodate the intended hydroperiod of the bioreten on pond. Plant a high
rate of na ve species, as well as a cover crop.
o Maintain the na ve seeding by mowing 2-3 mes to a height of 8-12 inches periodically for
the ﬁrst two to three years, and spot-spraying persistent invasive species. Ongoing annual
vegeta on management will be required to maintain the na ve plant communi es and
minimize invasion by undesirable species.

Update: Pine Ridge Pond was retroﬁ ed to a bioreten on facility in 2015.
Seminole Village Pond
CURRENT CONDITIONS
The City has sca ered na ve seed around the ponds in the past. The area surrounding the pond, speciﬁcally
to the east, is being mown by an adjacent landowner. The mowing is so low to the ground that it appears as
though it is causing bare spots in the lawn and is only promo ng turf grass. The dominant tree species
around the pond, especially on the south and west, is black locust. The City has removed some black locust
trees along Seminole Highway due to safety concerns of trees falling onto traﬃc, but neighbors to the east
have complained that this creates a lack of screening from traﬃc using the road. The City has been
interested in con nuing removal of the black locust trees and then building a berm along Seminole Highway
and vegeta ng it with trees and shrubs to provide a visual barrier.
MANAGEMENT RECOMMENDATIONS
Recommended measures for addressing the condi ons noted above, include:
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Remove all black locust trees from the site if plans are in place to create a berm or plant mature
na ve trees.
Apply an appropriate herbicide to the cut black locust stumps to minimize resprouts.
If a berm will be installed along Seminole Highway:
o It should be constructed all at once – not by the slow addi on of available spoils.
o The berm should be constructed by City staﬀ or a contractor that has experience designing
berms so that berm failure does not occur.
o Erosion control measures (use of erosion control blanket, polymer, or mulch depending on
the design) along with a non-invasive cover crop should be applied to stabilize the soil.
o Shrubs or small trees can be installed along the top of the berm to create a visual barrier.
Depending on the size of the berm, evergreen trees / shrubs should be considered for one
of the rows to provide cover throughout the winter.
o The herbaceous layer should be seeded with a no mow fescue that does not require much
maintenance following the ﬁrst few growing seasons. (Alterna vely, na ve prairie species
could be installed along the front and back of the berm for na ve cover.)
o Woodchip mulch should be placed around the installed shrubs and trees.
If a berm does not appear feasible:
o More mature na ve trees appropriate to the area could be installed between the west side
of the pond and Seminole Highway. Recommended species that are present in the area
include red oak (Quercus rubra), white oak (Quercus alba), black walnut, shagbark hickory
(Carya ovata), and black cherry (Prunus sero na). River birch (Betula nigra) is an appropriate
and showy tree that can be placed near the pond margin.
o Appropriate na ve shrubs near the pond margin include American elderberry, nanny berry
viburnum (Viburnum lentago), and red-osier dogwood.
o Suitable na ve shrub species for the upland area include black chokeberry (Aronia
melanocarpa), hazelnut (Corylus americana), and ninebark.

Seminole Village Pond Release
CURRENT CONDITIONS
The channel leading from Seminole Village Pond, under Seminole Highway, and through the Dawley
Conservancy Greenway is eroded and shows evidence of silt movement. This is likely due to ﬂashy
movement of water through the channel. The channel from PD to Seminole Pond is riprapped but has some
evidence of erosion. Dominant vegeta on in this area is black locust, sca ered black walnut, box elder,
garlic mustard, and reed canary grass.

A poten al wet meadow wetland exists east of Seminole Highway, south of the Seminole Village Pond.
Inves ga ons into soils and hydrologic condi ons would be needed during the early part of the growing
season to make a deﬁni ve wetland determina on. This area is characterized by a moderately depressional
basin dominated by reed canary grass and beggar’s cks. The depression is likely too small to func on as
deten on; although, overﬂow from the channel could be directed to this area to inﬁltrate (it may already
do so).
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MANAGEMENT RECOMMENDATIONS
Recommended measures for addressing the condi ons noted above include:



A suitable cover crop, permanent na ve seed mix, and erosion control should be installed at
loca ons where bare soils exist, following any altera ons to the channel.



The wet meadow could be restored to na ve vegeta on; however, this would likely be a costly
eﬀort that would require con nual maintenance due to the con nual inﬂux of reed canary grass,
stormwater, and nutrients from the channel.

Dawley Conservancy Greenway
CURRENT CONDITIONS
The north part of this area is a mesic prairie area that grades down to the south into a wetland abu ng
Dunn’s Marsh to the west. The City conducts regular prescribed burns to the prairie, which is heavily forb
dominated and infested with non-na ve cool season grasses.

The dry-mesic woodland south of the prairie is dominated by red and white oak and shagbark hickory trees.
The understory of the woodland is dominated by brambles (Rubus spp.) and old ﬁeld vegeta on, with
sca ered honeysuckle and common buckthorn.
This Greenway provides important upland buﬀer habitat for Dunn’s Marsh and allows for connec vity of
wildlife habitat.
MANAGEMENT RECOMMENDATIONS
Recommended measures for addressing the condi ons noted above include:



Within the mesic prairie, inter-seed na ve warm season grasses following the next prescribed burns
to improve na ve cover and diversity, and to improve structure, and fuel density for future
prescribed burns.



Within the woodland, control honeysuckle and common buckthorn (especially important since
densi es are manageable at this point).



Treat cut stumps with an appropriate herbicide to prevent re-sprouts.



Burn the woodland every 5 years, as feasible, to con nue to promote the rela vely open nature of
the woodland and reduce encroachment by non-na ve shrubs and shade tolerant tree species.

Harlan Hills West Pond
CURRENT CONDITIONS
The pond is primarily dominated by reed canary grass with some sca ered na ve wetland species such as
arrowhead. A culvert was recently removed from the west end of the pond. The City has interest in
poten ally replacing the culvert or removing ﬁll from around the pond to increase storage capacity.
Increasing storage could minimize some of the ﬂooding that occurs within Greene Prairie.
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VEGETATION RECOMMENDATIONS
There is the poten al for a na ve prairie restora on in the upland triangle south of Cannonball Path and
east of Seminole Highway and wet meadow restora on within the wetland areas adjacent to and south of
the ponds. This is a highly visible area due to the Cannonball Path and adjacency to Seminole Highway.
There will be con nual reed canary grass invasion/support pressure from the stormwater inputs to this
area, so any wet meadow restora on will require long-term maintenance.

Renaissance Pond
CURRENT CONDITIONS
The vegeta on around the three ponds comprising the Renaissance Pond area consists primarily of
maintained turf. The dominant species observed are Kentucky bluegrass (Poa pratensis), reed canary grass,
and dandelion (Taraxacum oﬃcinale). Trash is a problem here. The func onality of one of the basins may
be improved by retroﬁ ng it as a bio-reten on area.
MANAGEMENT RECOMMENDATIONS
Mesic prairie restora on is recommended in the areas around the ponds. This loca on is visible from the
road and visible to nearby residents. Prairie restora on may reduce long-term mowing eﬀorts, provide bird
and bu erﬂy habitat, and would promote a more aesthe cally pleasing landscape. Prairie restora on will
require killing oﬀ exis ng vegeta on with a series of non-selec ve herbicide treatments. When the exis ng
vegeta on has been removed, a na ve mesic prairie seed mix should be installed during the spring or late
fall. The restored prairie should be mown 2-3 mes during the ﬁrst few growing seasons to a height of 8-12
inches and selec ve herbicide treatments may be necessary to reduce persistent invasive species such as
reed canary grass. Interpre ve signs and “Do Not Mow/Do Not Dump” signs should be posted around the
prairie area.

If one of the basins is converted to a bioreten on pond, the area needs to be kept in a solid cover of na ve
species to assist with the maintenance of long-term inﬁltra on func on. To manage for this outcome:


Prior to construc on, treat all of the invasive species on the basin side slopes and bo om with
herbicide.



Maintain the area in temporary cover crops during periods of construc on inac vity.



Coordinate with the stormwater engineer to determine which na ve species should be planted to
accommodate the intended hydroperiod of the bioreten on pond.



Plant a high rate of na ve species, as well as a cover crop.



Maintain the na ve seeding by mowing 2-3 mes to a height of 8-12 inches periodically for the ﬁrst
two to three years, and spot-spraying persistent invasive species.
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Southern Boundary of Greene Prairie
CURRENT CONDITIONS
Stormwater from south of the Cannonball Path enters the Arboretum Property through two culverts under
the berm of the Cannonball Path. Water frequently ponds at the southern boundary of Greene Prairie,
leading to dominance of reed canary grass and destruc on of the historic wet prairie community ini ally
restored by Henry Greene in the 1940s and 50s.
VEGETATION RECOMMENDATIONS
Vegeta on cannot be improved un l stormwater inputs are improved. This is a high priority area for
improvement due to the con nued impairment of the wet prairie community within Greene Prairie. Eﬀorts
should be undertaken to keep as much stormwater as possible on the south side of the Cannonball Path.

Regular mowing of the ditch to the north of the Cannonball Path could assist with reducing vegeta on
density (reed canary grass dominated) to allow for faster ﬂow of water within the channel, which may help
reduce the amount of overﬂow that escapes into Greene Prairie. Coordina on with the Arboretum to
include these areas within prescribed burn units could also assist with removing the thatch layer to improve
water ﬂow. Addi onally, the ditch would be easily dis nguishable following a prescribed burn that would
facilitate an inspec on to reveal any areas of silt build up that could be restric ng ﬂow in the channel.
Following improvements to stormwater inputs, coordina on with the Arboretum is recommended to
control the reed canary grass and reintroduce na ve wet prairie species.
Tower Hill | McKee Farms Park
CURRENT CONDITIONS
McKee Farms Park contains a large open reten on pond split in two by a paved recrea onal trail. Turfgrass
is maintained between the trail and the banks of the pond. The pond slopes are dominated by non-na ve
species, speciﬁcally reed canary grass, crown vetch, leafy spurge, and wild parsnip. Sca ered na ve
wetland species are present, primarily along the water’s edge. Na ve species include spike-rushes, so stem bulrush, water-horehound, and sedges. A few patches of shrubs exist along the pond margins;
including willow shrubs, box elder saplings, and red-osier dogwood.
MANAGEMENT RECOMMENDATIONS
Due to the dominance of persistent invasive species along the pond margins, restora on of na ve plant
communi es will require complete removal of exis ng vegeta on through herbicide applica ons. It is
recommended that the mowed area around the pond be reduced to make a wider vegeta ve band
available for restora on. Having a wider swath of un-mowed vegeta on around the ponds may also
discourage the presence of geese because they disfavor open water areas surrounded by tall vegeta on
that can hide predators.

Na ve plant restora on will be challenging due to steep slopes and persistent invasive species. Erosion
control measures may be required prior to and during herbicide applica ons so that the poten ally
resul ng bare soils do not contribute to sediment entering the ponds. Examples of appropriate erosion
control measures would include installing silt fence or other ﬁltra on devices along the water’s edge, and
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establishing a temporary cover crop of oats or annual rye following herbicide applica ons. A na ve wet
meadow seed mix with a rela vely broad moisture tolerance to compensate for water level ﬂuctua ons
should be installed along the pond slopes. Na ve emergent plant plugs such as bulrushes and arrowhead
can be installed near the water’s edge.
Follow-up management for the restored areas includes spot mowing (with a string trimmer) and spot
herbicide treatments to target persistent invasive species. Ongoing annual vegeta on management will be
required to maintain the na ve plant communi es and minimize invasion by undesirable species.
Triverton Greenway
CURRENT CONDITIONS
This Greenway consists of mown turf that gently slopes to a small ditch that conveys stormwater from the
adjacent roads and Business Park. This area may be modiﬁed to increase stormwater reten on.
MANAGEMENT RECOMMENDATIONS
This area presents a high poten al for a showy na ve plan ng due to the presence of gentle slopes and
maintained turf with few persistent invasive species. Addi onally, this is a highly visible area due to
adjacency to a busy road and a business park. A na ve mesic prairie mix with showy wildﬂowers is
appropriate for the higher areas along the slopes and a wet meadow mix is appropriate for the base of the
slope where water is present during the spring and a er rainfall events, and/or in any new stormwater
facili es planned here.

To manage the area to meet its poten al, exis ng vegeta on should be killed oﬀ with a series of herbicide
applica ons and na ve seed should be installed in the spring or late fall following site prepara on. Mowing
to a height of 8-12 inches should occur 2-3 mes during the ﬁrst two or three growing seasons to reduce
weed species and encourage the establishment of the installed na ve species. Vegeta on management
should occur on an as-needed basis following na ve plant establishment.
Lacy Heights
CURRENT CONDITIONS
Lacy Heights Pond is a dry deten on basin with steep side slopes. Two stormwater outlets discharge to the
site on opposite ends, and the stormwater ﬂows overland through broad swales to the pond outlet. This
area is under considera on for conversion to a bioreten on pond with inﬁltra on.

On one slope, there is a mature bur oak, a red oak, and a black walnut tree. The understory of this area
includes small common buckthorn and bush honeysuckle shrubs, riverbank grape, and Virginia creeper
(Parthenocissus quinquefolia). Downslope of the tree, a narrow-leaved ca ail stand persists in a we er area
near a stormwater discharge ou all. A small fringe of fox sedge (Carex vulpinoidea) and other wet meadow
species encircles the ca ail stand. Another patch of wet meadow is found near the stormwater pond
outlet. Reed canary grass is found throughout the basin bo om and side slopes. Several large clones of
Canada thistle are located in the basin bo om and on the side slopes. A patch of thistle (Carduus nutans) is
located upslope of the outlet. A small patch of spo ed knapweed (Centaurea biebersteinii) is located in a
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dry area of the basin bo om. The dry areas of the basin bo om are dominated by Kentucky bluegrass (Poa
pratensis) and ruderal vegeta on (dandelions, clovers), while the slopes are dominated by quackgrass
(Eytrigia repens).
The plant community survey was completed in June 2013 a er a very intense 4-inch rainfall event. There
were deposits of sediment by each stormwater outlet, approximately 5 inches deep and at least 5 feet long,
of dark brown, gri y material.
MANAGEMENT RECOMMENDATIONS
If the area is maintained as a dry pond, the vegeta on should be managed to control the widespread,
persistent invasive species. Invasive species control eﬀorts will need to consist of several rounds of
herbicide treatment over much of the basin and side slopes. The Kentucky bluegrass area should also be
eradicated, but the narrow-leaved ca ails may be retained. Erosion control measures, such as temporary
cover crops of oats or annual rye, or applica ons of polymer, may be required in between and a er
herbicide applica ons so that bare soils do not contribute to sediment entering the basin.

Once control of invasive plant popula ons is achieved:


Install a wet mesic prairie seeding at a high rate of applica on.



Plant clusters of very aggressive, robust na ve plants near the stormwater ou alls, such as cup
plant (Silphium terebinthinaceum), New England aster (Aster novae-angliae), and prairie cordgrass
(Spar na pec nata). These plants will provide a high density of standing and dead/down biomass to
slow the rate of ﬂow into the pond.



On the upland slope under the oak trees, cut and stump treat the invasive shrubs, and selec vely
treat invasive species with herbicide.



Install na ve woodland species under the oak trees. Install na ve shrubs under the oak tree, such
as hazelnut and ninebark.



Maintain the na ve seeding by mowing 2-3 mes to a height of 8-12 inches periodically for the ﬁrst
two to three years, and spot-spraying persistent invasive species.



Coordinate with the neighbors immediately adjacent to the side slopes to ensure that they are
using appropriate (i.e. minimal) amounts of lawn fer lizer.

If the basin is converted to a bioreten on pond, the area needs to be kept in a solid cover of na ve species
to assist with the maintenance of long-term inﬁltra on func on. To manage for this outcome:


Prior to construc on, treat all of the invasive species on the basin side slopes and bo om, including
the narrow-leaved ca ail, with herbicide.



Maintain the area in temporary cover crops during periods of construc on inac vity.



Coordinate with the stormwater engineer to determine which na ve species should be planted to
accommodate the intended hydroperiod of the bioreten on pond.
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Plant a high rate of na ve species, as well as a cover crop.



On the upland slope under the oak trees, cut and stump treat the invasive shrubs, and selec vely
treat invasive species with herbicide.



Install na ve woodland species under the oak trees.



Install na ve shrubs under the oak tree, such as hazelnut and ninebark.



Maintain the na ve seeding by mowing 2-3 mes to a height of 8-12 inches periodically for the ﬁrst
two to three years, and spot-spraying persistent invasive species.



Coordinate with the neighbors immediately adjacent to the side slopes to ensure that they are
using appropriate (i.e. minimal) amounts of lawn fer lizer.

Figure B2: Lacy Pond Plant Communi es Map

Update: Lacy Heights Pond was retrofitted to a combination wet pond and bioretention facility in
2016.
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Aquatic Macrophyte and Microphyte Management Recommendations
Recently, many residents have taken interests in the macrophyte (aqua c plant vegeta on) health of
several stormwater wet ponds. McKee Farms North Pond is a great example of such a pond. McKee Farms
Park has experienced Eurasian Milfoil blooms each year, which make the pond unsightly and smelly.
Another aqua c concern is the aqua c microphyte, cyanobacteria. Cyanobacteria otherwise known as bluegreen algae have caused health issues in many local lakes and ponds. This is because human or dogs can
ingest the toxic cyanobacteria when swimming. Many stormwater ponds have the risk of containing bluegreen algae because of the high amount of nutrients which ﬂow into the ponds. This sec on of the master
plan analyzes several recommenda ons received from reports and from UW-Madison Professor of Botany
Linda Graham.
MANAGEMENT RECOMMENDATIONS
The Wisconsin Department of Natural Resources published a report providing recommenda ons on the
management of invasive aqua c macrophytes such as Eurasian Water Milfoil (EWM) in April of 2013. This
report summarizes the results of a small scale management study in Monona Lake located in Madison, WI.
The report recommenda ons document evidence that aqua c invasive management is most successful for
chemically treated, early season treatments, and small scale treatment areas where the diversity of na ve
plant life is low.

The chemically treated plots in the study observed more years of con nuous control of EWM than
mechanically harvested plots. It was discovered in the study that chemical treatment eﬀec veness was
dependent on the concentra on and the exposure me of the applied herbicide (2, 4-D herbicide). Based
on laboratory methods, a rela onship of concentra on to me was developed. The rela onship is a
herbicide concentra on of 2.0 ppm and a exposure me of 24 hours. The chemically treated plots were
observed to have a 50% reduc on in EWM in the ﬁrst year of applica on and further reduc ons in
successive years of treatment. This chemical treatment reduc on was observed in much higher than
mechanically harvested reduc ons to invasive plant species. There was also an observance of more
increases of na ve species a er chemically treated plots. However it has been documented that the rate
and extent of na ve species resurgence is dependent on each exis ng aqua c environment and the
con nued suppression of the invasive species.
EWM and many other common invasive macrophytes emerge earlier in the growing season than many
na ve species. By reducing their biomass before na ve plant species have fully emerged, na ve aqua c
plants have the opportunity to grow with less compe on. The ming of harves ng either by mechanical or
chemical means was based upon the ﬁrst appearance of aqua c plants near the water’s surface. If
managers capitalize on early season harves ng it is usually most applicable to use mechanical harves ng. It
should be noted that harvesters do have depth limita ons because they can only cut to 4.5-5.0 feet. To
improve the control of invasive plant species the harvester should be as close as possible to the sediment
surface. If a mechanical harvested is used it is recommended to employ its use in the early season, because
it may save staﬀ me and opera onal costs by avoiding harves ng during the peak growing season.
The discussion sec on of the report also explains that small scale plots with low plant diversity are much
more responsive to chemical and mechanical treatments. The discussion sec on presented two conclusions
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for why this is true. The ﬁrst conclusion was that it was diﬃcult to manage invasive plant species without
impac ng the na ve plant species in the same treatment plot. The second was the concentra on of the
herbicide would rapidly dissipate for larger bodies of water, so herbicide concentra ons needed to be
increased. The ﬁnal considera ons of the report are that the long term eﬀects of both chemical treatment
and mechanical harves ng are both not well understood by the science community. A long-term
management plan is needed to monitor the eﬀec veness or any adverse eﬀects of the chemical treatments
and mechanical harves ng.
Dr. Linda Graham from the UW-Madison Botany department has been providing the City of Fitchburg with
analysis informa on for microphyte (algae) samples for three years. The samples were taken from ponds
where residents have stressed concerns over the extensive growth of green algae on the surface of the
pond. One of the major conclusions from the results provided by Dr. Graham was that pond with the
unsightly thicker layer of green algae contained no cyanobacteria. This result was because cyanobacteria
were out competed by the thicker green algae layer. The general recommenda ons include deterring
people and animals from using ponds with observed high levels of cyanobacteria; iden fying ponds to
monitor, or recommending manual removal of the large ﬁlamentous mats of algae.
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