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PREFACE

THE WATER RESOURCES MANAGEMENT PRACTICUM

The project was conducted by students in the Water Resources Management (WRM)
program at the Gaylord Nelson Institute for Environmental Studies at the University
of Wisconsin-Madison. The WRM program is an interdisciplinary graduate program
of the Nelson Institute. Annually, students in their final year in the program partici-
pate in an eight-month workshop focused on a contemporary local problem or issue
in water resources management. Since the inception of the program more than 30
years ago, workshops have focused on aquatic systems such as Fox Lake, the Rock
River, Black Earth Creek, Lake Wingra, the Nine Springs E-Way, the Sugar—Peca-
tonica River system, and Lake Mendota.

WATER RESOURCES MANAGEMENT PRACTICUM 2002—STATEMENT
OF PURPOSE

Rowan Creek, located in Columbia County in southern Wisconsin, drains parts of
tive townships: Arlington, Dekorra, Lowville, Lodi, and Leeds. The healthy status of
this cold-water stream and its trout fishery makes it unique in the more urbanized
southern part of the state.

Because of its proximity to the growing Madison metropolitan area and the In-
terstate 90/94 corridor, the Rowan Creek Watershed has the potential to become
increasingly urbanized. It has been well documented that increased levels of devel-
opment within a watershed can lead to the degradation of stream ecosystems. Fortu-
nately, new techniques are being developed and implemented to counteract this po-
tential problem. With good initial planning aimed at protecting this unique habitat,
much of the damage normally associated with urbanization could be avoided.

In the interest of preventing degradation to Rowan Creek and its tributaries, we
undertook a comprehensive study to provide information that can help to facilitate
effective stormwater planning and management in the urbanizing Rowan Creek
Watershed. Our study included a stream and watershed assessment, a stakeholder
analysis, a compilation of effective stormwater-management practices, and outreach
activities intended to be used by various stakeholders. This report contains the re-
sults of this undertaking.
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Columbia

CHAPTER 1. INTRODUCTION

IN THE HEART of south-central Wisconsin’s Columbia County lie Rowan Creek and
its main tributary, Hinkson Creek (fig. 1.1). These slow-moving, cold-water creeks
drain approximately 60 square miles of hilly, glaciated, rural land. Forming within
the townships of Leeds and Lowville, merging northwest of the Village of Poynette,
and finally spilling into the Wisconsin River some 20 miles from their quiet begin-
nings, these vibrant streams are formative elements of the culture, the resource base,
and the aesthetic character of this part of the state. Both creeks are well known by
trout fishermen as ideal places for a day of fishing and by passersby as bucolic
streams that highlight the natural beauty of the rolling hills.

The land through which these creeks pass

County Wisconsin -
Dell Fries| . . .
P x = ‘ fesend | js dynamic. Fifteen thousand years ago,
-~ —~ i ='

Portage

|Gambria we would have seen glaciers covering
Eardc‘-)ewlle m

o nearly all Columbia County, carving val-
'yocena

leys and pushing rocks and soil into hills,
ridges, and moraines. As they slowly re-
treated, the glaciers left behind the highly
varied landscape we see across the eastern
half of Wisconsin today. Over time, or-
ganic matter accumulated in the wetlands,

[] Rowan Creek Watershed

: ] 13 s [ Municipal Boundaries prairies, and oak savannas that developed

on the post-glacial landscape. Eventually,

Figure 1.1. Map showing location of the Rowan Creek Wa- these became excellent areas for support-
tershed within Columbia County. ing agriculture and human settlement.

Although the first explorers came to Wisconsin in the mid-1600s, it was not until the
early 1800s that Europeans settled the area. With these settlers came European agri-
cultural practices, such as tilling and livestock grazing, which were more intensive
and disruptive than those used by the local Native Americans. Over time, agricul-
tural practices changed with new technologies, becoming less disruptive in some
ways, but more intensive in others.

Today, although the area surrounding Rowan and Hinkson Creeks remains largely
agricultural, the nature of the land and its occupants continues to change. Not far

to the south, the City of Madison is growing rapidly. Similarly, other areas in the re-
gion, including the Wisconsin Dells, Portage, and Baraboo, continue to expand. The
countryside around the streams is a potentially attractive home for people wishing
to work in one of these metropolitan areas while enjoying the tranquility and slower
pace of rural life. An increase in the level of urban development can be the result of
such circumstances, and among other changes, area citizens will likely have to deal
with this new kind of pressure on local natural resources, such as the creeks and

the lands surrounding them. As people commute longer distances to metropolitan



workplaces, and as Arlington, Dekorra, Lowville, Lodi, Leeds, and Poynette con-
tinue to grow, new steps will have to be taken if the land and water resources are to
be protected.

OVERVIEW

A watershed is an area of land on the landscape from which all surface water flows to
a common stream or river. Rowan Creek and its tributaries drain a nearly 60-square-
mile watershed encompassing parts of Poynette, Arlington, Lowville, Leeds, and
Dekorra (fig. 1.1). Runoff water from within the watershed’s boundaries is naturally
and artificially conveyed into Rowan and Hinkson Creeks, which eventually empty
into Lake Wisconsin on the Wisconsin River. This water then flows into the Missis-
sippi River and ultimately into the Gulf of Mexico.

We selected the Rowan Creek Watershed for analysis because it is widely recognized
as a unique and valuable resource. It is a place of beauty and recreation for the peo-
ple living on or near it as well as those who come to visit it, and it supports a high
quality trout stream, an ecosystem rare in Wisconsin and throughout the world.

However, this resource was not always as highly valued as it is today. Prior to the
era of the Soil Conservation Service (SCS; this agency is now called the Natural
Resources Conservation Service [NRCS]), the creeks were choked with sediments
resulting from agricultural practices, including up-and-down tillage and pasturing
livestock in the streams. Much improvement has been seen in the water quality of
Rowan and Hinkson Creeks since the beginning of the conservation era in the 1930s.
It is a foundational assumption of this paper that to keep Rowan Creek in this re-
cently restored and healthy condition is a goal worth pursuing.

Indeed, few dispute that maintaining the quality of Rowan Creek is a worthy goal.
One indication of this comes from a recent survey of resident opinion conducted as
part of this study. Seventy-eight percent of respondents indicated that good water
quality in Rowan and Hinkson Creeks is valuable to them. However, two important
questions must be answered before expecting unanimous commitment to this goal.
First, which management strategies are most appropriate for this watershed? Sec-
ond, how much time, energy, and money are people prepared to devote to the task?
People living in the watershed have other important needs and wants, and these
must be considered along with the goal of a healthy Rowan Creek. Then local of-
ticials and other citizens will be able to make better decisions about how to progress
into the future.

The motivation is strong for devoting time and energy to maintaining the quality

of Rowan Creek. Parts of Rowan and Hinkson Creeks are classified as Class I and II
trout waters by the Wisconsin Department of Natural Resources (WDNR), the agen-
cy’s top two designations for such streams. Both creeks support introduced brown
trout, and Hinkson Creek also supports native brook trout. Our survey results show
that the trout fishery is a highly valued resource of local residents, and efforts to
maintain it are supported by fishermen, citizen groups, and local WDNR representa-
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tives. In addition to an enjoyable fishing experience, the creeks and adjacent lands
provide recreational opportunities such as hunting, hiking, cross-country skiing,
picnicking, camping, sunbathing, and spiritual rejuvenation. Appreciation for the
local scenic landscape is embodied in Poynette’s village logo, “Poynette ... natu-
rally,” and the results of a citizen opinion survey, performed as part of the research
for this report, indicate that Rowan and Hinkson Creeks are particularly valued in
this regard.

Now is the right time to recognize the importance of wise decisions regarding ur-
banization and other land-use changes in the Rowan Creek Watershed. On one
hand, more urban and rural residential development is expected; on the other hand,
partly as a result of recently passed Smart Growth legislation, citizen groups and
policy makers are organized and prepared for spirited discussion and informed
decision making about how such development should take place. The community
plans and standards that emerge from this process will profoundly affect the goal of
maintaining the healthy condition of Rowan Creek.

REPORT OBJECTIVES AND ORGANIZATION

To progress in the direction of a healthier watershed, objectives must be clearly
defined, the factors affecting the creek must be understood, and those people who
hold a stake in this process must discuss the trade-offs involved in maintaining
stream quality. The broad goals of this report are to provide citizens, lawmakers,
and other interested parties with specific information regarding the history and the
current status of human use and impact in the Rowan Creek Watershed and to iden-
tify ways in which these and other groups may work collaboratively to protect the
valuable resources in the Rowan Creek Watershed.

Significant background information about the natural processes that continually af-
fect Rowan Creek is presented in Chapter 2. This provides a basis for the remainder
of the report, which is organized into four key areas: 1) creek and watershed as-
sessment (Chapter 3), 2) stakeholder analysis (Chapter 4), 3) community outreach
(Chapter 4), and 4) an examination of stormwater-management practices and regu-
lations (Chapter 5).

The purpose of the watershed assessment detailed in Chapter 3 was to evaluate
relevant physical, chemical, biological, and human parameters, to place these mea-
sures within a historical context, and to provide a baseline picture of stream and wa-
tershed health for future comparison. We collected and summarized data for creek
and watershed characteristics. For example, we examined stream baseflow and
temperature, watershed impervious surface cover, and watershed land-cover type.
These data are meant to serve as a baseline for future quantitative observations.
Limited historical records demonstrating agricultural practices before and after the
formation of the SCS documented the treatment of the land within the watershed.
These historical references complement more quantitative observations such as fish
surveys, chemical analyses, and flow measurements, which began in the mid-1960s
and continue through this study.

WATER RESOURCES MANAGEMENT PRACTICUM 2002 3



Of course, the future of Rowan Creek is heavily dependent upon the current social
and political setting in the watershed, and these issues are the subjects of the stake-
holder analysis. In Chapter 4 we look into the individuals, citizen groups, and gov-
ernment officials and agencies that have an interest in the Rowan Creek Watershed,
and we gauge the perspectives of a broad group of watershed residents through the
use of a mail-in survey as well as telephone and personal interviews. This chapter
also includes a community outreach component, meant to help educate and em-
power concerned citizens and citizen groups through the development of an educa-
tional curriculum and creek monitoring program.

Stormwater management describes engineering and other practices utilized to
reduce and treat runoff that reaches a stream following a storm event. Managing
stormwater is one of the most important components of maintaining the health of
the creek. Chapter 5 provides information about specific legislative, planning, and
engineering strategies that can be used to mitigate future human impacts on Rowan
and Hinkson Creeks and the adjacent land.

The report concludes with a series of recommendations for people involved with
education, development, and decision making within the watershed.

4 THE FUTURE OF ROWAN CREEK WATERSHED



CHAPTER 2. RURAL SETTING, URBAN QUESTIONS

Many human activities have the potential to harm stream ecosystems such as
that of Rowan Creek. Some of these activities occur on farms or in other rural
settings; others are associated with urban (residential, commercial, or industrial) en-
vironments.

Clearly, the Rowan Creek Watershed could not be accurately characterized as urban.
The largest municipality, the Village of Poynette, has a population of less than 3,000,
and the remainder of the watershed is far less densely populated than the village.
However, it is important to recognize that even moderate increases in population
density, if not properly addressed, can have a significant impact on local water qual-
ity. The hydrologic problems of urbanization are not confined to large cities; they
can appear wherever development accommodates a growing non-rural population.

There is an ongoing rise in residential and commercial development in Poynette
and other local communities within the watershed, so the associated problems of
urbanization are expected to increase in relation to those posed by agriculture. This
report looks toward the future, and is aimed at groups responsible for the regula-
tion and planning of agricultural and non-agricultural activities. Recent work in the
area of urban stormwater management has revealed a number of effective methods
for protecting streams while allowing development to take place, and it is important
for community officials to have the latest tools and information at their disposal.
The chapter of this report entitled Stormwater Management and Regulation (Chapter
5) highlights these techniques and compares them with those that have been used
in the past. These practices are relatively new and therefore have yet to be widely
adopted. This is not the case in the area of agriculture—many effective agricultural
management practices have been available for some time and have therefore been
successfully implemented.

STORMWATER IS THE KEY

The importance of stormwater and its management for the relative health of the
stream cannot be overstated. Every drop of water in Rowan Creek was stormwater
at one point, and more than any other factor, the path taken by local stormwater has
determined the nature of the creek. To say that human activities such as develop-
ment and agriculture pose a threat to the creek is, technically, to say that these hu-
man modifications to the natural environment can affect stormwater in ways that
ultimately harm the creek.

Because this report includes specific recommendations for stormwater management
in the Rowan Creek Watershed, it is important that local officials and other inter-
ested parties acquire some understanding of the physical processes behind these rec-
ommendations. A better grasp of the physical problem generally leads to more logi-
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cal, balanced, and creative decisions, which better respect the rights of individuals
and the value of the watershed environment. This improved understanding begins
with an exploration of the hydrologic cycle—the continuous circulation of water be-
tween the atmosphere and the Earth’s surface through the processes of evaporation,
condensation, and precipitation.

THE HYDROLOGIC CYCLE AND ITS HUMAN CONNECTION

Flooding

Chances are that when most people think of stormwater problems, they think first
of flooding. The Village of Poynette has had its share of flooding problems, and
many people have contended with a flooded basement or a street or parking lot that
was underwater after a significant rainstorm. When stormwater ends up where it
does not belong, the typical results range from inconvenience to costly damage to
safety hazards for the community.

People have long recognized that flooding in developed areas is often the result of
development itself. When vegetated soils are replaced by concrete and rooftops,
rainwater that once seeped into the ground runs off the surface. Therefore, when
people develop property, they increase the likelihood that their neighbors will expe-
rience flooding. This is particularly true if the new landscape drains water directly
onto neighboring property.

Recognizing that the burden of damages from such flooding should not, in princi-
ple, be placed on downstream municipalities and property owners, most communi-
ties require developers to control excess runoff from their land. Flooding, however,
is only one part of a complex process—it just happens to be the part that impacts us
most immediately and dramatically. If we step back and look at the larger picture,
we can better understand flooding as well as other problems related to stormwater.
This is an important step because some of these other problems, such as streambank
erosion, fish-habitat degradation, and groundwater contamination, although just as
real and potentially damaging, are not immediately apparent to the casual observer.

Just as in the case of flooding, the principle of respect for other property, whether
private or public, can justify requiring people to address less familiar stormwater
problems. In selecting appropriate practices and regulations, it is helpful to look at
the entire stormwater process rather than just the separate elements composing it. In
doing so, we may find opportunities to “kill two or more birds with one stone,” by
taking care of multiple problems with a single practice, or, conversely, we see how
our treatment of one problem may make another problem worse. To confidently
select a management strategy that addresses all valid concerns while respecting
property rights, officials need to understand how stormwater travels through and
interacts with constructed and natural environments.
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Hydrologic Cycle Overview

It is well understood that water, in its various forms, moves continuously through
the systems of the Earth and its atmosphere in a series of processes known as the
hydrologic cycle (fig. 2.1). The energy of the sun works together with atmospheric
and biological processes to transport water into the atmosphere, and after condensa-
tion, the gravitational pull of the Earth causes the water to fall as precipitation and

move to the lowest surface elevation

B //, . /m(\“ — possible. If it encounters a permeable
\ \ \ \ \ . .
- ., ’ ;\ | \‘ [ERIRRER N surface, the water can infiltrate the
( - FUUANU Y recipitaion ground and eventually be stored in an
1 aquifer, a saturated underground layer
Infiltration

Evaporation

25
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Groundwatcr flow
to lakes and streams
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Water table
Unsaturated

zone - —? -7
_ Groundwater
Saturated Groundwater

zone flow

of porous sand or rock. Where the top
of the saturated part of an aquifer, the
area referred to as the water table, in-
tersects a stream channel, the aquifer
becomes a reliable source of cold, sta-
ble-temperature water to the stream.
The part of streamflow that is contrib-
uted by groundwater discharge, and
not from runoff by precipitation or

It, is k b .
Figure 2.1. The hydrologic cycle. snowmelt, is known as baseflow

Most of the water that does not infil-
trate the ground evaporates into the atmosphere again as a result of transpiration
by plants; the remainder flows over the surface of the Earth into streams and rivers.
In southern Wisconsin, of the roughly 30 inches of precipitation that fall on average
each year, 20 inches evaporate back into the atmosphere. Under natural conditions,
very little precipitation becomes runoff, so the remaining 10 inches infiltrate the
ground, recharging aquifers and eventually springs like those that feed Rowan and
Hinkson Creeks. Lakes and oceans are the ultimate repositories of stormwater, and
evaporation from the surface of these bodies provides additional water for precipita-
tion.

All parts of the environment, including human, plant, and animal life as well as
natural and constructed landscapes, interact with water traveling on the segment

of the hydrologic cycle between precipitation and evaporation. To grasp this notion
more fully, it helps to visualize the journey taken by the water falling to the ground
in a rainstorm. First, rain falls to the Earth, landing on a particular patch of land. If
the water falls onto an agricultural field, it picks up fertilizer chemicals. If the land
is sufficiently permeable, the rainwater infiltrates into the ground. If it lands on con-
crete, it normally runs off into a storm sewer, carrying sediment or other contami-
nants with it. If the rainwater-turned-runoff travels over hot rooftops and streets, its
temperature rises before it enters the local stream, potentially changing the tempera-
ture of the stream. If too much water enters the stream too quickly, the banks are
likely to erode and other potential problems may result.
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These interactions between stormwater and the environment are two-way relation-
ships: The quantity and quality of the water entering a particular environment have
a profound impact on that environment, and the characteristics of that environment
similarly have an impact the quantity and quality of the water as it travels down-
stream. Over time, this back-and-forth relationship allows a watershed to move
toward a state of balance, in which the biological and physical traits of the system
have adapted to the typical amount and quality of water traveling through it.

The Hydrologic Cycle and Rowan Creek

The condition of Rowan Creek and its tributary, Hinkson Creek, is the result of the
local hydrologic cycle. Stream characteristics, such as channel width, quality of fish
habitat, and streambank stability, are largely the result of watershed characteristics.
In general, watersheds that are relatively undisturbed by human activities produce
streams that are considered closer to pristine, with stable banks, clean water, and
vibrant aquatic life. This fairly describes the current condition of the Rowan Creek
Watershed.

Of course, with the Rowan Creek Watershed becoming a more popular place for
people to live and work, it is not helpful to strive for a “balance” of the system that
excludes human beings. A better approach is to determine specifically how devel-
opment causes problems, and then to look for benign methods of achieving the
community’s development-related goals. Historically, in general, the creative work
of human society, whether in an urbanized area or on a farm, has included construc-
tion, dramatic alteration of the landscape, and the introduction of substances foreign
to the natural environment. Our ability to do these things has brought us enormous
benefits, but it has also allowed us to disrupt the hydrologic cycle in ways that can
harm our property, our neighbors’ property, and our highly valued stream ecosys-
tems.

THE IMPACTS OF DEVELOPMENT

Land Cover and Water-Use Changes

In considering the idea of balance in a hydrologic system, the first traits to observe
are related to the quantity, distribution, and temperature of water. These charac-
teristics can be understood with the concept of the water budget, in which the total
volume of precipitation in a watershed is accounted for, either as evapotranspiration
(loss of water from the soil by evaporation and plant transpiration), infiltration, or
surface runoff. The water that does run off does so very slowly because natural sur-
faces typically include many plants and small depressions, both of which tend to
detain water.

The dramatic land-use changes accompanying development significantly alter the
way precipitation is distributed throughout a watershed. Most important, imper-
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vious surfaces prevent water from infiltrating, causing a greater part of the water
that does not evaporate to become surface runoff. This increased volume of runoff
moves much more rapidly across impervious surfaces than it would over natu-

ral land cover, especially given the fact that it is a primary goal of the stormwater
engineer to convey water away from property as quickly as possible to minimize
the potential for local flooding and associated problems. Under these conditions,
downstream land is more likely to be flooded, and as stream channels are forced to
accommodate a larger volume of water over a much shorter period of time, stream-
bank erosion is also likely to occur. Furthermore, reduced infiltration volumes,
combined with the consumption of groundwater via pumping, result in the deple-
tion of aquifers. In addition to being a potential cause of water-supply problems for
local communities, depleted aquifers can also have an impact on local streams that
are connected to the groundwater system, as is the case with Rowan and Hinkson
Creeks. Diminished groundwater flow to these streams would result in higher water
temperatures and decreased levels of baseflow; both are problems for cold-water
tish such as trout.

Foreign Substances and Sediment

In addition to issues relating to stormwater quantity and temperature, concerned
communities such as those in the Rowan Creek Watershed must also consider how
human activities affect the quality of the water that ends up in local streams. Under
natural conditions, of course, there are no foreign substances in a watershed, and
even if some harmful substances are present, widespread infiltration and plant up-
take serve as natural forms of treatment. Additionally, the relative lack of exposed
soil and the general state of equilibrium in the watershed mean that runoff will not
contain an inordinate amount of sediment. Altogether, these conditions mean that
stream water is likely to be clear, clean, and favorable for fish and other aquatic life.

Human activities on the landscape can result in the release of foreign substances and
excess sediment. Nutrients and other chemicals from farm fields and lawns, heavy
metals and other pollutants from automobiles and roadways, and other potentially
harmful substances travel through our watersheds and end up in local streams.
Also, the exposed soils of agricultural fields and construction sites are much more
likely to release sediment than natural, vegetated surfaces. Moreover, reduced in-
filtration through the ground and higher runoff velocities mean that chemicals and
sediment are less likely to be removed by natural processes. Along with reducing
the quality of water available to people, animals, and plants throughout a water-
shed, these conditions lead to the degradation of fish habitat and the impairment of
aquatic life in general.

The Hope of Mitigation

Although the preceding section may seem to reflect a gloomy view of human activi-
ties, in actuality, identifying problem areas is the first positive step toward integrat-
ing our activities with the rest of the natural world. To find ways in which human
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development can take place while preserving the values of the rest of the environ-
ment is a justifiable goal. That way, people living today can enjoy nature and live
with relatively few water-related catastrophes while also respecting the principle of
intergenerational equity—that is, allowing future generations the same opportunity
to experience the natural world that we have had, without burdening them with the
costs of restoration and cleaning up after us. Finally, the goal of environmentally
sound development is worthy insofar as there is inherent value in the unspoiled
condition of nature itself.

CONSEQUENCES IN OTHER WATERSHEDS

Throughout the country, our watersheds display the consequences, some favorable
and others unfavorable, of the land-use, management, and development decisions
that have been made in the past. The local examples of Lincoln and Black Earth
Creeks illustrate the potential negative and positive effects humans can have on
streams.

Lincoln Creek: The Exorbitant Costs of Wholesale Restoration

In many developed areas, through the middle of the twentieth century, efforts were
made to mechanically alter streams, especially urban streams, for our needs. This
often included lining them with concrete, channelizing them, straightening them,
or some combination of these things. A well known example in Wisconsin of a wa-
tershed in which these kinds of alterations were made is Lincoln Creek in northern
Milwaukee County.

Lincoln Creek extends approximately 9 miles through a heavily urbanized area

of the metropolitan Milwaukee area. As was the case with many urban streams
throughout the country, somewhere along the line it was decided to alter Lincoln
Creek’s natural stream channel in hopes of alleviating flooding problems. In gen-
eral, the hope was that modifying the stream in such a way that it would convey
stormwater runoff downstream as quickly as possible would help reduce local
flooding problems. Unfortunately, this approach not only led to the near-total de-
struction of the natural condition of the stream ecosystem, but it also worked coun-
ter to its intended purpose, causing severe downstream flooding and huge econom-
ic repercussions in other areas.

In June 1997, a torrential rain fell in the Milwaukee area, causing local streams and
rivers, including Lincoln Creek, to flood severely and sanitary sewers to back up
into basements. Damages to private and public property from this storm alone to-
taled $87 million.

As a result of this and similar events, the Milwaukee Metropolitan Sewerage District
is currently undertaking a $115 million project to restore the stream and its channel
to a more natural state. The hope held by the District and surrounding communi-
ties is that these efforts, along with other flood-control measures, will better control
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stormwater runoff and its attendant problems, in addition to providing the recre-
ational and aesthetic benefits associated with a natural stream that have long been
missed by local residents.

This is an extreme example, but it shows that the costs, economic and otherwise, of
working to make human development in a watershed compatible with the contin-
ued maintenance of stream and watershed health can be significantly lower over
the long term than those associated with developing the watershed without pay-
ing careful attention to the impacts of development on the watershed land and the
stream, as was the case with the Lincoln Creek watershed.

Black Earth Creek: Conservation, Planning,
and Targeted Restoration Efforts Cost Less

Decisions and actions of a community can affect a watershed in more positive ways.
A good example is the Black Earth Creek watershed, which is located just west of
Madison in Dane County, Wisconsin. The Rowan Creek Watershed and the Black
Earth Creek watershed feature roughly similar degrees of urbanization.

The 27-seven-mile long Black Earth Creek drains a watershed with an area of ap-
proximately 100 square miles. It originates between Cross Plains and Middleton and
flows west and north through northwestern Dane County, eventually draining into
the Wisconsin River just as Rowan Creek does farther upstream on the Wisconsin.
The spring-fed Black Earth Creek has been described as a premier trout stream; it
was even named one of the nation’s “100 best trout streams” by Trout Magazine.

To get to this point, however, the local communities, along with governmental
agencies and other concerned parties, have had to work hard to restore parts of the
stream degraded by agricultural and urban development in the watershed and to
put into effect measures designed to help keep the stream in good condition. This
effort began as early as 1940, when the WDNR carried out habitat improvement
projects on the stream. Over the years, land acquisition and dam-removal projects
have been undertaken, best management practices have been installed, and controls
on development, water pollution, agricultural activities, livestock operations, and
construction-site runoff have been put into place.

In 1985 the state chose Black Earth Creek for one of its Priority Watershed Projects,
which involved local landowners and communities and made funds available to
help limit nonpoint source pollution (pollution that does not originate from a single,
discrete location) from a variety of sources. “Out of over 60 such projects Black
Earth Creek was ranked as one the most successful, primarily because the objectives
of the Black Earth Creek Priority Watershed Plan were exceeded and this project
had one of the highest landowner participation rates in the history of the program”
(Wisconsin Department of Natural Resources, 2001). Many miles of streambank pro-
tection and fish-habitat improvements were installed, barnyard-runoff management
systems were constructed, and many acres of fields were committed to conservation
tillage as part of this project. In the end, more than $2 million of public and private
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funds was spent for the implementation of these practices with the overarching goal
of maintaining or improving the health of Black Earth Creek. We have included this
seemingly large dollar figure here to highlight the fact that stream and watershed
protection have a cost; however, the expenditure required to allow development to
occur while maintaining stream health was significantly lower than the expenditure
associated with developing an area without worrying about stream protection and
eventually turning to restorative activities to move back toward the healthy system
that people value.

Our hope is that the citizens, policy makers, agencies, and others concerned with
the future of the Rowan Creek Watershed can learn from these and other similar
examples from around the State of Wisconsin and the nation. Poor management
and planning in the Lincoln Creek watershed resulted in costs in the hundreds of
millions of dollars in the long term. On the other hand, in the Black Earth Creek wa-
tershed, it has taken more than 60 years to develop a “successful” watershed protec-
tion plan, but the costs have been significantly lower than they might have been had
things happened as they did on Lincoln Creek. Decisions must be made proactively
in the Rowan Creek Watershed as development continues to occur so that the prop-
er balance can be struck between the value that comes from human modification

of the landscape and the value that citizens place on the preservation of a healthy
stream for the enjoyment of generations to come.
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CHAPTER 3. PHYSICAL ASSESSMENT

THE PAST

Turning back the pages of time in the early 1830’s, the site of Poynette

was without houses, stores, or even streets. Simply acres and acres of
woodland sloping down to a sparkling, spring fed creek. The forests of
oak, hickory, and ash were softly green in the springtime, and glowed with
crimson and gold in the autumn. To the south, hundreds of acres of fertile
prairie untouched by the plow lay covered with lush grasses. To the north,
toward Ft. Winnebago, thousands of wild ducks and geese filled the air,
coming to feed on the rice in the vast marshes.

—From brochure commemorating the Pauquette—Poynette Sesquicentennial

Settlers came to the frontier to earn a living and create their version of the Ameri-
can Dream. For farmers, this usually meant getting as much out of the soil as
possible before it lost its fertility. The first European American farmer came to the
Poynette area in 1838 and settled in the town of Lowville. The first major crop was
wheat. Thus was the beginning of more than 150 years of a farming tradition in the
area.

Because the area was a large producer of grain, an enterprising man by the name of
A.P. Smith had the idea to dam Rowan Creek for a milling operation. In 1858 Smith
built a gristmill and dam on Rowan Creek near the site currently occupied by the
wastewater-treatment plant in Poynette. In 1867 a second mill was built farther up-
stream and was commonly known as the upper mill. The two dams were washed
out in 1905 by floodwaters. The upper dam was never rebuilt, but the lower dam be-
came a source of hydroelectric power in 1914 and continued to exist until its remov-
al in 1940. Remnants of the lower dam are visible from the walking path between
the wastewater-treatment plant and Paquette Park.

Many of the settlers who came to southern Wisconsin were from northern Europe,
where farming practices were more aggressive than those needed in the previously
untilled soil of Wisconsin. Little was known about conservation practices at this
time, and these European practices caused severe soil erosion. Many farmers em-
ployed practices that included plowing the furrows in their fields 3 feet apart and
against the slope of the land as well as letting livestock graze in the creek bed. These
practices led to intense floods, frequent gully formation, valleys becoming less fer-
tile because of the excess soil washing down from the uplands, and clogged streams
with no trout (Helms, 1992). An early American example of the effects of pioneer
land practices was given by one colonial naturalist, John Bartram, who noted in
New England that pasturing the woodland caused little hollows which “wear to ye
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sand and clay which bears it away with ye swift current down to brooks and banks
as it flows” (Helms, 1988).

The federal government initiated land-conservation efforts in the late 1800s by pur-
chasing land to create federal forest reserves that would provide watershed protec-
tion. Formalized in the Weeks Act of 1911, the act permitted land purchases that
would create national forests where forest cover influenced streamflow (Helms,
1988). In 1935, the Soil Conservation Service (SCS), now the Natural Resources
Conservation Service (NRCS), became a federal agency under the Department of
Agriculture. Its main purpose was to prevent the soil erosion that was destroying
agricultural productivity by recommending land-conservation practices to farmers.
These practices included contour farming, crop rotation, and growing grass swales
within the fields where excessive drainage occurred. One watershed that was used
as a test site for conservation practices was the Coon Valley watershed in southwest-
ern Wisconsin. A restudy of this area in 1982 found that practices introduced by the
SCS in the 1930s reduced soil erosion by 75 percent with only a 6 percent reduction
in cropland (Helms, 1992). Many of these practices have since been introduced na-
tionwide.

The WDNR also became an active player in the preservation of the creeks and their
adjacent lands. Agency activities include purchasing stream frontage, monitoring
and stocking fish populations, and promoting better management practices within
the watershed.

THE PRESENT

Today, Rowan Creek and its tributary Hinkson Creek are high quality water resourc-
es. Evidence of the earlier abuse to the creek and surrounding watershed has been
largely mitigated by time and the efforts of the SCS/NRCS. Improvements continue
with efforts from the NRCS, WDNR, and citizen advocacy groups such as Trout
Unlimited, Friends of Rowan Creek, and others. To get an idea of where the Rowan
Creek Watershed fits into a comparison of healthy or unhealthy watersheds, and to
document current conditions, we studied several parameters of the stream over a
three-month period. The 15 sites chosen for data collection are described in table 3.1
and illustrated in figure 3.1.

Stream Characteristics: Physical Parameters

Streamflow

Streamflow is defined as the volume of water that moves past a designated location
on a stream in a fixed period of time. A function of water velocity, streamflow is im-
portant because of its impact on water quality. Flow determines which organisms
can live within the water, the amount of sediment carried in the stream, and the
amount of dissolved oxygen present. Over time, changes in land use within a water-
shed can alter the flow of a stream.

14 TuEe FUTURE OF ROWAN CREEK WATERSHED



Table 3.1. Descriptions of stream-monitoring sites.

Measured parameter

pH/
Site Location Temperature Flow Nutrients Conductivity

1  Intersection of Highway ] and Rowan X X X
Creek, 100 feet downstream of bridge

2 Intersection of Kent Road and Hinkson X X X X
Creek, 20 feet upstream of bridge

3 0.25 mile north of Branton Road cul-de-sac, X X X
50 feet upstream on Hinkson Creek

4  Intersection of McMillan Road and Hinkson X X X X
Creek, 20 feet downstream of bridge

5 Intersection of Thompson Road and Hinkson X X X
Creek, 10 feet upstream of bridge

6  North of Kent Road, upstream of intersection X X X
of railroad tracks and Hinkson Creek, 20 feet
upstream from bridge

7  Same location as Site 6, except 20 feet X X X
downstream of bridge on Hinkson Creek

8 1.5 miles east of I-94 on Highway CS at DNR X X X X

land. From parking lot on north side of High-
way CS, walk on trail to bridge across Rowan
Creek. Measurements taken upstream and
downstream of bridge.

9 0.5 mile east of Site 8 at Jamieson (Muir) X X X
Park off of Highway CS. Follow footpath north
to Rowan Creek from NW corner of drive and
then downstream 100 feet.

10 30 feet upstream of mill dam on Rowan Creek X X X X

11 50 feet downstream of wastewater-treatment X X X X
plant tributary on Rowan Creek

12 From East Street directly south to Rowan X X X
Creek and upstream approximately 30 feet

13 Intersection of Loveland Road and Rowan X X X X
Creek, south of bridge

14  Intersection of Goosepond Road and Rowan X X X X
Creek, west of bridge

15  From Loveland Road at power lines, X X X X

approximately 300 feet north to Rowan Creek

WATER RESOURCES MANAGEMENT PrRACTICUM 2002 15



o

' Rowan and Hinkson
Creek sample sites

Site 6 & 7

Site 1

)

Kent Rd

McMillan Rd

Site 15
Lowville
[
' ( Loveland Rd
L e
o=
go]
A c
&
N 2
Q
(o]
I L w 1
0 1 2 3 4 5 .
T T e Kilometers

Figure 3.1. Locations of 15 stream-monitoring sites on Rowan and Hinkson Creeks.

Water contributing to flow in a stream comes from two sources: water contrib-

uted by groundwater (baseflow) and surface runoff (stormflow) from rainfall events.
Baseflow is a more consistent supplier of water to a stream because surface-runoff
amounts are greatly affected by the variability of precipitation. Baseflow is supplied
to a stream by either seepages or springs, areas in which groundwater becomes sur-
face water. Because the water supply to springs and seepages depends on ground-
water, the amount of baseflow being supplied to the stream can change as an area
becomes more developed. One of the greatest impacts on groundwater supply is
from the drilling and subsequent pumping of private and municipal wells. Further-
more, as an area becomes developed, less water infiltrates the ground and recharges
groundwater because of the increased amount of impervious area present in the
watershed. If the amount of water removed from the aquifer increases to a point
that results in the lowering of the water table, the springs and seepages will release
less water and the baseflow of the stream will become lower. Sometimes an area be-
comes so developed that the springs and streams dry up completely. An additional
consequence of altered hydrology is excessive flooding during storm events.
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Table 3.2. Measured streamflows under baseflow condi-
tions in cubic feet per second (cfs) and annual baseflows
in inches per year.

4/4/2002 7/12/2002
Site  Creek cfs in/yr cfs in/yr
1  Rowan  35.08 8.88  29.65 7.51

2  Hinkson 10.53 8.59 7.39 6.03
3  Hinkson 7.03 6.42 5.28 4.82
4  Hinkson  4.86 4.70 3.32 3.21
5  Hinkson 1.85 3.95 0.65 1.39
6
8
9

Hinkson 1.25 7.58 0.67 4.06

Rowan 2194 1249 2145 1221
Rowan 1948 11.84 19.42  11.80
11  Rowan 10.23 12.90 892  11.25
12 Rowan 9.38 12.62 8.1 10.89

13  Rowan 4.35 6.82 441 6.91
14 Rowan 1.08 4.20 0.86 3.35
15 Rowan 0.56 1.81 0.36 1.16

To gain a better understanding of the present
flow conditions in Rowan and Hinkson Creeks
and to contribute baseline data for future
research and monitoring, we took flow mea-
surements at 15 sites along the stream channel
on two occasions. We took the flow measure-
ments when the streams were in baseflow
conditions, meaning that the main supply of
water to the creeks was from groundwater.
The only surface-water contribution to flow

in Rowan Creek at the time of measurement
would be that provided by the discharge from
the wastewater-treatment plant. Table 3.2 con-
tains the measured baseflow at each site on
two occasions. For more information about the
methods used to gather these data, please see
Appendix A.

We also compared the flows obtained on
Rowan Creek as part of this study and flows
obtained by the U.S. Geological Survey (USGS)
for a similar stream, Black Earth Creek in Dane
County, Wisconsin. We chose Black Earth
Creek for comparison because it has similar

characteristics in drainage area, streambed slope, water storage within the water-
shed, forested area, soil permeability, and annual precipitation. The streamflow
gage on Black Earth Creek, which has been recording daily streamflow since 1954,
indicates an average daily streamflow at this site of 36 cubic feet per second over an
area of 45.6 square miles. This represents about 11 inches of streamflow per year. Of
these 11 inches, about 84 percent, or 9 inches per year, is baseflow (W.A. Gebert, U.S.
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nearby Black Earth Creek (W.A. Gebert, U.S. Geological Survey, written communica-
tion, 2002). This may indicate that baseflow in Rowan Creek is partly supplied by
groundwater recharge occurring outside of the watershed. One possible source of
this water is the area of closed watersheds (watersheds that do not have a surface out-
let for the water to escape) south of the Rowan Creek Watershed. The surface water
in a closed watershed either evaporates or infiltrates into the ground. Schoenberg
Marsh and Goose Pond, located just south of the Rowan Creek Watershed, are two
closed watersheds that may be contributing groundwater flow to Rowan Creek. If
they are, it would help explain the higher amount of baseflow near sites 8 through
12. Due to their proximity to this reach of Rowan Creek, these two watersheds, as
well as any other closed watersheds in the vicinity, should be investigated further
because of the potential for land-use changes to have an impact on their contribu-
tions to Rowan Creek.

What does this mean for the Rowan Creek Watershed? The areas with the great-

est amount of contribution to flow at site 1 most likely have the highest amount of
springs and seepages located within them and represent the best areas for high rates
of groundwater recharge. These areas are also the most vulnerable to urbanization
and should be watched most closely in the future.

Water Temperature

Water temperature is influenced by a variety of factors including air temperature,
stream width and depth, proximity to and discharge rate of springs or seepages,
stream grade, and riparian vegetation. Temperature influences many biological and
chemical processes in streams. As water temperature increases, its ability to hold
dissolved oxygen decreases, the rate of metabolism for aquatic plants and animals
increases, and the sensitivity of organisms to toxic substances, parasites, and disease
may be enhanced (U.S. Environmental Protection Agency, 1997).

The effects of varying temperature are even more critical in cold-water trout streams
such as Rowan and Hinkson Creeks. Cold-water fish species, such as brook and
brown trout, can only survive in a narrow thermal range. According to the WDNR,
the preferred temperature range for brown trout is from 65° to 75° Fahrenheit (Wis-
consin Department of Natural Resources, 1985a) and for brook trout is from 53° to
57° Fahrenheit (Wisconsin Department of Natural Resources, 1985b).

Although natural variations in temperature occur daily and seasonally in most
streams, prolonged periods of time outside of a species’ tolerance range may be fa-
tal to that population. In general, stream-water temperature above 75° Fahrenheit
is considered uninhabitable for brook trout (U.S. Environmental Protection Agency,
1997). Similarly, spawning and reproduction are temperature dependent and vary
among species. For example, according to the U.S. Environmental Protection Agen-
cy (1997), brook trout require a maximum weekly average temperature of 48° Fahr-
enheit to spawn.

Land-use activities related to urban development can contribute to increased stream
temperatures. A leading cause of warmer stream-water temperatures is an increase
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in the amount of impervious surface close to a stream. As stormwater moves over
rooftops and asphalt pavement, for example, heat transfers from these surfaces

to the runoff water. Then, because of the increased impervious surface area, the
warmed runoff has a greater chance of flowing directly into the stream rather than
infiltrating into the soil. Also, because less water is infiltrating into the ground in this
kind of situation, baseflow in the stream can decrease over time.

Another way that stream temperature can be affected by development is by the re-
moval of vegetation growing adjacent to the stream. This so-called riparian vegetation
normally shades the stream from direct sunlight and prevents excessive warming.
The combination of shallower water arising from diminished infiltration and less
shade-generating streambank vegetation can significantly raise the water tempera-
ture of a stream.

Trends

To gain a better understanding of the current condition of Rowan and Hinkson
Creeks, and to provide a baseline dataset for future use, we collected water-tempera-
ture data at 15 sites along the two creeks from May 28 to July 11, 2002. We collected
additional data at some sites over shorter periods during April and May. Table 3.3
summarizes the data collected from May through July.

An analysis of the temperature data reveals a number of trends. They include daily
stream temperature oscillations over different ranges at different locations, cooler
water temperatures and narrower daily temperature ranges in headwater reaches
compared to reaches farther downstream, and cooler water temperatures and nar-
rower daily temperature ranges in Rowan Creek as compared to Hinkson Creek.

Like most small streams, Rowan and Hinkson Creeks experience daily temperature
fluctuations. Water temperatures peak in the late afternoon, after being warmed by
the ambient air temperature and radiant energy from the sun, and they are coldest
just before dawn. Colder morning water temperatures are the combined result of
cooler air temperatures and the naturally cool temperatures of groundwater dis-
charging into the creek. Having a near-constant temperature around 50° Fahrenheit,
groundwater discharge not only maintains the baseflow of both creeks, it also helps
to maintain the cold-water fishery.

Figure 3.3 illustrates the daily temperature fluctuations at four locations on Rowan
Creek (sites 2 and 6) and Hinkson Creek (sites 8 and 10). Daily water temperature
oscillations were observed at all 15 sites in this study; however, the range varied
considerably among the sites. For example, sites 6, 8, and 10 had a 10-degree dif-
ference between the daily high and low water temperature for the period from
July 1 to July 7. During this same period, site 2 experienced nearly twice the daily
temperature oscillation. Of further interest is the fact that the water temperature at
sites 6 and 10 did not exceed 70° Fahrenheit, but the temperature at site 2 was nearly
always greater than 70° Fahrenheit during this period and the temperature at site 2
peaked above 80° Fahrenheit for six of the seven days of record. These observations
are of significance to parties interested in maintaining a trout fishery because 70° to
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Table 3.3. Summary of water-temperature data for 15 sites on Rowan and Hinkson Creeks, collected

May 28 to July 11, 2002.
Hinkson Creek
Average Maximum  Average daily Average daily
Drainage temperature temperature maximum minimum
Site area (mi? (°F) P (°F) °P
7 n/a 61.01 73.15 64.88 57.36
6 2.24 61.33 69.02 65.51 57.42
5 6.37 63.67 75.92 70.06 59.07
4 14.05 63.12 75.92 69.12 57.50
3 14.87 65.22 82.24 72.70 59.26
2 16.66 66.90 84.38 75.06 60.07
Rowan Creek
Average Maximum  Average daily Average daily
Drainage temperature temperature maximum minimum
Site area (mi? (°F) P (°F) °P
15 4.50 67.54 81.53 75.44 60.83
14 3.49 56.94 66.28 61.20 54.22
13 8.67 58.24 68.33 63.92 54.09
12 10.10 58.16 66.96 62.85 54.02
11 10.77 58.01 73.15 60.54 55.15
10 n/a 58.46 72.46 61.79 54.83
9 22.35 60.17 70.30 64.96 56.14
8 23.86 64.77 75.22 68.40 61.24
1 53.65 66.31 75.92 69.65 61.08

75°Fahrenheit is a threshold for trout, especially for the more temperature-sensitive
native brook trout, which is found in Hinkson Creek.

Our temperature data also reveal that Rowan Creek has cooler water on average
than Hinkson Creek. This observation may appear surprising because brook trout
are found in Hinkson Creek but not Rowan Creek; however, Hinkson Creek’s water
moves more slowly due to its shallow slope. Hinkson Creek only drops 4 feet per
mile from its headwaters to its confluence with Rowan Creek just east of County
Highway J. Slow-moving water has more time to be warmed by the sun and the
overlying air. The low volume and shallowness of the water in Hinkson Creek also
contribute to its daily warming because they cause a greater fraction of the stream’s
water to be at the air-water interface where warming occurs. Rowan Creek, on the
other hand, has a steeper grade, higher water velocity, greater volume of water, and
greater depth that minimize the warming effects of the sun and air temperature.
Between its headwaters and the Village of Poynette, Rowan Creek drops approxi-
mately 200 feet, or nearly 35 feet per mile.
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Figure 3.3. Water-temperature recordings at four sites on Rowan and
Hinkson Creeks, July 1-8, 2002.
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Figure 3.4. Water temperature as a function of drainage area, Row-
an and Hinkson Creeks.

Not surprisingly, the headwater
reaches of both creeks feature
cooler water temperatures than
reaches farther downstream. Up-
stream from Highway 51, the av-
erage water temperature in Rowan
Creek was 58° Fahrenheit during
the period from May 28 to July 11,
2002. The average water tempera-
tures during this period were 60°
and 64° Fahrenheit, respectively,
at Jamieson (Muir) Park and the
Rowan Creek Fishery Area off
County Highway CS. We ob-
served the same general trend for
Hinkson Creek, where headwater
temperatures were in the range

of 61° to 63°Fahrenheit and aver-
age temperatures at the crossing
of Kent Road, just upstream from
the confluence with Rowan Creek,
were around 67° Fahrenheit.

Figure 3.4 illustrates how aver-

age water temperatures changed
as a function of drainage area

for Rowan and Hinkson Creeks.
Cooler water temperatures in up-
stream reaches are due primarily to

the proximity of these areas to springs and seepages where groundwater discharge
occurs. The cold water discharged in upstream reaches is warmed by the air and
sun as it moves downstream. This highlights the importance of riparian vegetation
that can provide shade to protect from excessive warming. However, springs and
seepages are not solely located in the headwater regions of streams. For example,
groundwater from a large grouping of springs near the Village of Poynette helps to
maintain the cool water temperature of Rowan Creek. Only after the creek passes
through the village and this region of abundant springs does the water temperature
begin to rise. In the vicinity of the wastewater-treatment plant, water temperature in
the creek is negligibly warmer than in upstream reaches. Farther downstream, water
temperature begins to warm considerably, increasing from 58.5° Fahrenheit at site 10
to 64.8° Fahrenheit at site 8 in a little more than 1 stream mile.

Stream Cross Sections

Stream morphology, or the way that a stream channel is shaped, is a good indicator of
how much change has occurred within a watershed. Morphology is controlled by
two main factors, the amount of sediment and organic matter that the stream carries,

WATER RESOURCES MANAGEMENT PRACTICUM 2002 21



and the amount and velocity of the water it carries. We recommend that one of the
major stakeholders make it a priority to measure cross sections along the stream to
establish a baseline for future reference. Then, by measuring the stream morphol-
ogy over a period of years, the amount and location of erosion and deposition can
be tracked, along with channel stability. Systematic changes in channel morphology
may indicate human impacts. For example, urbanization can lead to channel en-
largement unless suitable stormwater-management practices are adopted.

Streambed Material and Deposition

The material that makes up a stream bottom can include silt, sand, cobbles, boul-
ders, and organic matter. The nature of this material influences many characteristics
of a stream. Finer sediments, such as sand and silt, are generally the least favor-
able substrates for supporting aquatic organisms. Higher densities and greater
abundances of organisms are found where gravel or cobbles are present (Odum,
1971). Although much of the material in a given streambed comes from the stream
channel itself, additional sediment can enter a stream from eroded land within its
watershed. When sufficient rainfall occurs to produce runoff, soil particles may
erode from plowed fields, construction sites, and other unprotected areas and enter
into streams. These suspended sediments eventually settle onto the stream bottom.
When sediment accumulates, negative impacts can take place: The sediment may
clog fish gills, suffocate fish eggs and aquatic insect larvae, and fill in the pore spac-
es between bottom cobbles where fish normally lay their eggs. In addition, the sedi-
ment may carry pollutants, such as nutrients or toxic chemicals, which may settle
with the sediment or become dissolved in the water.

Observations made as part of this study showed that areas in the stream that have
lower flow rates generally contained fine sand and silt; stretches that have higher
flows had a variety of larger material including gravel, cobbles, and boulders. Water
moving at a lower velocity allows for more particles to settle as compared with fast-
er moving water. High-velocity reaches also reduce opportunities for settling and
scour away any sediment that may have previously settled.

Bridges and culverts also have an effect on sediment in streams. The restricted open-
ings of these structures cause water to obtain unnaturally high velocities while pass-
ing through them during and immediately after rain events. Water moves at a high
rate in a culvert, but the velocity instantly decreases upon exit. The energy released
by the dissipation of the velocity gained in the culvert is absorbed by the streambed
directly below the culvert’s opening. This action disturbs sediment and eventually
creates large scour holes. During low flow periods, when water moves through cul-
verts at lower velocities, the presence of these large holes slows the water down suf-
ficiently for sediment to deposit around and just downstream of the hole.

It is the current policy of the Wisconsin Department of Transportation to build struc-
tures to be able to convey a 100-year storm, a storm whose magnitude is expected
once on average every 100 years, and not to build any structure that would cause
worse backwater effects than the structure already in place. However, most of the
structures in the Rowan Creek Watershed were built before this policy was put into
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effect; therefore, many negative effects associated with their design are evident.
During large storms the current structures cannot adequately convey the creeks’
flow. The constricted bridge and culvert openings cause water to back up far up-
stream, and they cause sustained high velocities within the structures. As a result,
scour holes are created downstream of these structures.

We conducted a survey as part of this study of all bridges and culverts in the Rowan
Creek Watershed located east of Interstate 90/94 to determine their effect on sedi-
ment deposition. The survey found that many of the culverts in the watershed have
large scour holes located directly downstream of the structure. These observations
suggest that sediment deposition is occurring. At many locations, the depth of the
water was too deep to be measured with our equipment. We measured the depth of
sediment deposition downstream of those culverts in which large scour holes were
not present. The typical sediment depth was between 4 and 10 inches. The presence
of scour holes and the results from the sediment measurements suggest that there
is significant erosion and sediment deposition taking place in Rowan and Hinkson
Creeks. Continued efforts should be made to monitor and control the amount of
sedimentation occurring in the Rowan Creek Watershed to help maintain and im-
prove the condition of Rowan and Hinkson Creeks.

Stream Characteristics: Biological Parameters

To determine the general condition of an aquatic ecosystem, scientists or citizen ad-
vocacy groups can sample for fish and invertebrates living in a stream and use them
as biological indicators of aquatic health. Because aquatic insects and their larvae
have limited tolerances for water pollutants, the variety of pollution-sensitive and
pollution-tolerant species in a given stream reach can indicate the level of water
quality. In addition, the presence of brook trout and sculpin, species with a limited
tolerance for warm water, identify a creek such as Rowan Creek or Hinkson Creek
as a cold-water resource.

Several procedures have been developed to evaluate the biological integrity of an
aquatic ecosystem. The Index of Biotic Integrity (IBI; Karr, 1981; U.S. Environmental
Protection Agency, 2002) and the Hilsenhoff Biotic Index (HBI; Hilsenhoff, 1977)

are commonly used by scientists and resource managers. The IBI and the HBI are
quantitative measures of ecosystem health that can be used to compare two or more
streams or the same stream at different times. In assessing biological quality, the IBI
considers species abundance, food-chain composition, reproductive function, and
fish abundance. A high index score indicates a minimally disturbed fish community;
a lower score suggests low ecosystem health or greater disturbance to ecosystem
structure. Unlike the IBI, which relies mostly on fish species, the HBI uses aquatic
arthropods to evaluate water quality. These organisms are useful as indicators be-
cause they are common in most streams, easily collected, not very mobile, relatively
easy to identify, and have life cycles up to a year or longer (Hilsenhoff, 1977). The
tolerance value (ranging from 0 for species most sensitive to low dissolved oxygen
concentrations to 10 for species with less sensitivity) for each species observed is

WATER RESOURCES MANAGEMENT PRACTICUM 2002 23



recorded and a stream tolerance value is determined. Table 3.4 includes the biotic in-
dex values for the 1982 HBI values and the updated 1987 HBI values. Developed at
the University of Wisconsin-Madison, the HBI has been used by WDNR since 1979
to assess water quality in streams and rivers as part of its nonpoint pollution moni-

Table 3.4. Water-quality classifica-

tions for the Hilsenhoff Biotic Index

(Hilsenhoff, 1987).

Hilsenhoff Biotic Index (1982)
Water-quality

HBI Value classification
0.00-1.75 Excellent
1.76 - 2.25 Very good
2.26-2.75 Good
2.76 - 3.50 Fair
3.51-4.25 Poor
4.26 - 5.00 Very poor
Current (1987)

Hilsenhoff Biotic Index
Water-quality

toring programs (Shepard, 2002).

Community-based stream monitoring methods that use aquatic
insects in water-quality assessment have also been developed.
The Water Action Volunteer (WAV) program, a joint venture of
the University of Wisconsin-Extension and the WDNR, has de-
veloped an index similar to the HBI that quantifies stream water
quality. Similar to methods used in other states, this method
(see Appendix A) groups invertebrates into four categories

with respect to their sensitivity or tolerance to pollutants. The
abundance (total number) of each insect type is less important
than the diversity (number of different types of insects) within
a sample. For example, a sample that has one mayfly nymph
will be scored exactly the same as a sample in which 100 mayfly
nymphs are identified. The numbers of different types of in-
vertebrates in each group (1 = sensitive, 2 = semi-sensitive, 3 =
semi-tolerant, 4 = tolerant) are totaled and the sample is given
an index value. Stream health is determined by comparing the

HBI Value classification index score to the following scale: Excellent (3.6+), Good (2.6
-3.5), Fair (2.1 -2. P 1.0 -2.0).

0.00 - 3.50 Excellent 3:9), Fair ( %), and Poor (1.0 -2.0)

3.51-4.50 Very good .

451-550 Good Fish

5.51-6.50 Fair Fish are sensitive to water temperature and the nutrient con-

6.51-7.50 Fairly poor tent of a stream. If changes occur that alter these factors, a

7.51-8.50 Poor related change in fish population and diversity may result.

8.51-10.00 Very poor Many streams in Wisconsin and elsewhere have been altered by

the addition of exotic species to provide a better sport-fishing

stream. For example, brown trout were introduced into Wis-
consin waters nearly a century ago (U.S. Geological Survey, 2002) and are annually
added to Rowan Creek (T. Larson, Wisconsin Department of Natural Resources, oral
and written communications, 2002). Management decisions may involve a balance
between maintaining a healthy stream ecosystem and supporting a viable sport fish-
ery that may include an exotic species like the brown trout. In this study, we exam-
ined fish data to evaluate the current and recent past status of the trout fisheries in
Rowan and Hinkson Creeks.

Rowan Creek

Rowan Creek has been known as a good trout stream for the past 100 years. During
the 1960s, the WDNR ranked the creek first in Columbia County for trout fishing.
Currently, the upper reaches of the stream are designated by WDNR as Class I; the
lower 8 miles are designated as Class II (Wisconsin Department of Natural Resourc-
es, 2002). Table 3.5 provides the WDNR'’s trout stream classification system.
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Table 3.5. Wisconsin Department of Natural Resources trout stream classifications.

Classification Definition

Class 1 These are high quality trout waters, have sufficient natural reproduction
to sustain populations of wild trout at or near carry capacity. Conse-
quently, streams in this category require no stocking of hatchery trout.
These streams or stream sections are often small and may contain small
or slow-growing trout, especially in the headwaters.

Class 2 Streams in this classification may have some natural reproduction, but
not enough to utilize available food and space. Therefore, stocking is
required to maintain a desirable sport fishery. These streams have good
survival and carryover of adult trout, often producing some fish larger
than average size.

Class 3 These waters are marginal trout habitat with no natural reproduction
occurring. They require annual stocking of trout to provide trout fishing.
Generally, there is no carryover of trout from one year to the next.

In addition, the upper 4 miles provide good spawning habitat for trout. Over the
past 20 years, the building of overbanks and the installation of riprap along the
streambank have enhanced this habitat. To help maintain the fishery, WDNR stocks
the creek with brown trout and rainbow trout. Currently, 9,000 wild-strain brown
trout fingerlings are annually added; that number is due to increase to 12,800 in up-
coming years (T. Larson, Wisconsin Department of Natural Resources, oral and writ-
ten communications, 2002). Until recently, the WDNR annually added 1,200 rainbow
trout fingerlings to the creek; however, this stocking has been discontinued. Because
natural spawning of brown trout occurs predominantly in the upper reaches, the
WDNR only stocks trout in the lower reaches of the creek.

Trout favor a habitat that has cold water temperatures that remain relatively con-
stant throughout the year. Rowan Creek has a stable temperature regime, main-
tained by a high number of springs that provide constant flow and near constant
temperature. In addition, the presence of gravel and rubble in the streambed is ideal
for spawning. The upper reaches of the creek fit these requirements; the lower sec-
tions have more sand and silt because of a slower current. The satisfactory thermal
regime and presence of spawning habitat help to sustain the trout fishery in Rowan
Creek.

The WDNR management plans for Rowan Creek call for maintaining good trout
stream conditions. Current and past actions have included purchasing land parcels
adjacent to the creek to reduce agricultural and urban runoff that otherwise would
flow into the stream. The WDNR management also includes the continuation of
habitat improvement efforts similar to those previously described.

Trout provide a good basis of comparison to observe how the creek might have
changed over time because trout were the focus of most fish surveys. Fish surveys
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Table 3.6. Results of historic fish surveys of Rowan were consistently performed in the reach im-

Creek.

mediately downstream of the snowmobile
bridge off Tomlinson Road (sec. 36, T11N,

Year Brown trout Brook trout White sucker RIE). Fish surveys from the late 1970s through

1963
1965
1966
1979
1980
1981
1982
1983
1984
1992
1995

38
460
185

2,644
1,249
1,546
2,115
1,847
1,179
1,573

84

the early 1990s, shown in table 3.6, revealed

(1) :slr;rg:;lt a near-absence of brook trout from this reach

0 abundant of Rowan Creek, but a relatively large brown
NA NA trout population with numbers in excess of
NA NA 1,000. The 1995 fish survey, the most recent
NA NA one, netted only 85 trout. A reassessment of
NA NA the trout population in this stretch of Rowan
NA NA Creek might be in order.
NA NA
NA NA In addition to trout, other fish species ob-

1 55 served in the stream included mottled sculpin,

creek chub, muddler, northern pike, musky,
mudminnow, golden shiner, largemouth bass,
chestnut lamprey larvae, blacknose dace, Michigan brook lamprey, Johnny darter,
central common shiner, and fantail darter.

As part of the fish surveys, the WDNR annually assessed Rowan Creek from 1994 to
1999 using the IBI. This reach consistently scored an index value of 50 to 70, indicat-
ing a “fair” to “good” cold-water stream.

Hinkson Creek

Hinkson Creek is a tributary of Rowan Creek that extends 6 miles upstream from
the confluence of the two creeks. Recognized as one of the few fishable brook trout
populations in the region, Hinkson Creek is managed primarily as a trout fishery.
Natural reproduction and recruitment (the process by which members of a species
become part of the reproducing population) occur in the creek’s headwaters; how-
ever, heavy downstream fishing pressure requires annual stocking to maintain the
fishery. From 1954 to 1978, 1,500 yearling brook trout were annually added to the
creek. Currently, 1,200 wild strain brook trout fingerlings are added each spring (T.
Larson, Wisconsin Department of Natural Resources, oral and written communi-
cations, 2002). This stocking of brook trout fingerlings takes place below MacMil-
lan Road, where natural reproduction does not occur. Sufficient food and cover in
Hinkson Creek enable brook trout to survive and grow upwards of 14 inches. The
high-quality fishery is supported by abundant springs and surrounding wetlands.
These two features respectively maintain cooler temperatures required by brook
trout and high water quality.

The most recent fish survey of Hinkson Creek was conducted by the WDNR in
1992. A 1.3-mile reach extending upstream from the MacMillan Road crossing was
examined. The survey netted 181 brook trout ranging from less than 3 inches to 10.9
inches. Fingerlings were the most frequent age class captured. Fish surveys of the
creek were conducted by the WDNR in 1985, 1976, 1967, and 1952. In addition to
brook trout, the fish surveys identified 14 other species, of which minnow and suck-
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Table 3.7. Results of the 1976 fish sur-

er species were most prevalent. Common species included

vey of Hinkson Creek. the white sucker, northern muddler, creek chub, pearl dace,

. sculpin, mud minnow, and fathead minnow. The 1976 fish
Species Total Percentage survey (table 3.7) indicated that white sucker, pearl dace, and
White sucker 248 46.9 sculpin were the most abundant non-trout species, represent-
Sculpin 110 20.8 ing 92 percent of total; other fish species were less common.
Pearl dace 128 24.2 Collectively, the WDNR reports indicate that the species
Mud minnow 28 53 present have remained relatively unchanged over time.
Redbelly dace 8 1.5
Creek chub 2 0.4 Causes of differences
Fathead minnow 5 0.9

Hinkson Creek carries warmer water than Rowan Creek.

In addition, Hinkson Creek supports a natural population

of brook trout; Rowan Creek does not. This is surprising,
considering that brook trout require colder water than brown trout (J. Magnuson
[emeritus], University of Wisconsin-Madison, Center for Limnology, oral communi-
cation, 2002). On the basis of these findings, one would expect to find brook trout in
Rowan Creek rather than Hinkson Creek. These findings raise two questions: Why
are brook trout not found in the colder waters of Rowan Creek, and more important,
why are brown trout unable to successfully colonize Hinkson Creek?

The first question is relatively easy to answer. Introduced from Europe to support

a trout fishery, brown trout are more tolerant of warmer water temperature than
brook trout. In addition, brown trout are voracious feeders and superior competitors
compared to the native brook trout. Once established, brown trout readily out-com-
pete brook trout, the likely explanation for the absence of brook trout in the colder
waters of Rowan Creek.

An answer to the second question is more speculative. A possibility is that the
warmer water in the lower reaches of Hinkson Creek forms a temperature block,
preventing colonization by brown trout. As this shallow-water creek meanders
through an extensive wetland complex, the water is warmed, creating a zone of
warmer water near the end of Hinkson Creek where it runs into Rowan Creek. We
suggest that this warmer water acts as a barrier, restricting the brook trout popula-
tion to the colder upstream reaches of Hinkson Creek and effectively blocking the
brown trout in Rowan Creek from migrating into Hinkson Creek. The distribution
of brook trout and brown trout fisheries in Hinkson and Rowan Creeks, respectively,
highlights the importance of a fishery-management plan that should be aimed at
conserving these two important, but isolated, local resources.

Macroinvertebrates

A macroinvertebrate survey may also be used to evaluate the water quality of a
stream. This survey relies on the presence of invertebrates such as aquatic insects
and larvae, freshwater clams and snails, and other arthropods that may be collected
among gravelly bottom sediments. Similar to brook trout with their limited toler-
ance for warm water temperature, some varieties of insect larvae and nymphs have
limited tolerance to water-borne pollutants. Those most sensitive to pollutants in-
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clude the dobsonfly larva, water snipe fly larva, alderfly larva, and stonefly nymph.
Other invertebrates, such as the pouch snail, aquatic sowbug, bloodworm midge
larva, leech, and tubifex worm, are quite tolerant of pollutants.

Invertebrate sampling was conducted in 1980 as part of the Southern District Basin
Assessment Survey Program. Water samples were collected on Rowan Creek up-
stream, near, and downstream of the wastewater-treatment plant. The eight samples
ranged from 1.83 to 2.53 on the Hilsenhoff Biotic Index (1982 values; see table 3.4),
indicating good or very good water quality. Additional routine sampling was con-
ducted by the WDNR between 1993 and 1998. Collected upstream of Highway 51,
these samples ranged from 2.88 to 5.05 (1987 values; see table 3.4), indicating good
to excellent water quality.

Using the WAV program methods, macroinvertebrate surveys were conducted at
four locations on Rowan Creek on July 11, 2002: Reddemen property at Goosepond
Road, Snowmobile Bridge at Tomlinson Road, Paquette Park at Main Street, and the
wastewater plant at Mill Street. The survey was not conducted on Hinkson Creek
due to the absence of suitable streambed material for invertebrate attachment at the
monitoring sites. The results suggest that three sites have either fair or poor water
quality, and one site, the Reddeman property, has good water quality (table 3.8).

These observations are inconsistent with the “good” to “excellent” water-quality
determinations from the 1993 and 1998 surveys conducted by the WDNR. How-
ever, one should be careful about placing too much credence in our assessment.
Macroinvertebrate surveys are routinely performed in the spring or fall to coincide

Table 3.8. Results of macroinvertebrate survey for Rowan Creek.

Reddeman Property Snomobile Bridge  Paquette Park  Wastewater Plant

(Goosepond Road) (Tomlinson Road) (Main Street) (Mill Street)
Group 1: Sensitive
Dobsonfly larva X
Group 2: Semi-sensitive
Caddisfly larva X X X X
Damselfly nypmh X X
Fingernail clam X X
Riffle beetle X X X
Group 3: Semi-tolerant
Amphipod (scud) X X X X
Blackfly larva X
Non-red midge larva X X X
Snails X X
Group 4: Tolerant
Leech X
Pouch snail X X X
Tubifex worm X X
Biotic Index 2.60 2.33 2.38 1.9
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with the biological cycles (such as hatching) of indicator species. It is no coinci-
dence that very few, actually only one, sensitive species was observed during our
sampling. Had this survey been conducted earlier in the spring or later in the fall,
we would expect a higher biotic index score for each of the locations. In addition,
upstream bed material and riparian vegetation and cover may affect invertebrate
diversity.

Nevertheless, our survey did reveal several interesting observations. First, high
frequencies of semi-sensitive and semi-tolerant species were identified at these loca-
tions. Caddisfly nymphs and amphipods, observed in high frequencies, were identi-
tied in all locations; riffle beetles and non-red midge larva were found in all but one
sampling location. Second, the biotic index scores tended to decrease as one travels
downstream. Located in the creek’s headwaters and just downstream from a large
wetlands complex, the Reddeman site had the highest index. Its upstream location
probably contributes to the high biotic score. The Paquette Park location provides
excellent habitat for insect attachment, but scored a low index score. Although the
timing of the sampling may have contributed to this low score, future sampling is
recommended to determine whether this is in fact the case or its downstream loca-
tion from the Village of Poynette is possibly the cause. Finally, the “poor” index
score downstream from the wastewater-treatment plant warrants further attention.
Again, the low score may be a function of the timing of sampling, but the location’s
high incidence of tolerant species and near absence of sensitive species raises ques-
tions about the impact of the treatment plant on the aquatic flora and fauna.

Stream Characteristics: Chemical Parameters

Nutrients

Nutrients are any substances that promote growth in living things. In streams and on
land, they are the elements that help plants such as algae or corn grow. Because ni-
trogen and especially phosphorus significantly affect freshwater plant growth, they
are generally considered “limiting” nutrients; their absence limits a plants ability to
grow. When excessive amounts of nutrients are introduced to streams, either from
natural or human sources, nuisance growth of algae and other aquatic plants may
occur. This overgrowth results in the stream experiencing lowered dissolved oxygen
levels, unsightly looks and odors, and poor habitat conditions for aquatic organisms.
Nutrients in streams are derived from natural sources, which include rocks, soil, and
decomposing plant or animal matter, but are augmented by soil erosion from con-
struction sites, effluent from wastewater-treatment plants, leachate from failing sep-
tic systems, and urban and agricultural runoff that may include fertilizer or animal
waste.

The primary source of phosphorus is from weathered rock. As the parent material
weathers, its chemical constituents become incorporated into soil. Elements needed
for plant nutrition later dissolve in water and are utilized by plants. The phosphorus
cycle continues as animals eat the plants. Their waste (and eventually their decom-
posing bodies) returns the phosphorus back to the soil. Natural systems retain most
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phosphorus in land-based cycles; a limited amount of phosphorus is delivered to
surface water. Cultural landscapes generate soil erosion or runoff from fertilized
lawns or manure-applied agricultural fields, which deliver additional phosphorus to
streams and lakes. Nutrient-laden runoff contributes to nuisance plant growth and
eutrophication, the over-enrichment of surface water by nutrients.

Nitrogen as nitrogen gas (N,) is found primarily in the atmosphere, where it com-
poses 78 percent of the total gases. Before being assimilated by plants, nitrogen gas
must first be converted into a usable form such as ammonium (NH,*) or nitrate
(NO,*). This conversion, known as nitrogen fixation, is facilitated by lightning or,
more commonly, by specialized nitrogen-fixing bacteria. These bacteria live in the
soil or water or may form root associations with leguminous plants such as soy-
beans, clover, alfalfa or peas. The nitrogen cycle continues as plants die and decom-
pose. Nitrogen is released back to the soil where it may be reabsorbed by plants or
converted back to nitrogen gas by other soil bacteria and released to the atmosphere.
Similar to phosphorus, natural systems are mainly closed loops that have few ni-
trogen losses to surface water. Cultural additions are largely responsible for excess
nitrogen found in lakes and streams.

Water-quality monitoring is often used to determine the nutrient levels found in
streams. Because phosphorus and nitrogen can occur in various forms, several mea-
sures have been developed to measure these two elements. A common test for phos-
phorus is total phosphorus (TP), which measures particulate (associated with soil par-
ticles) and soluble phosphorus. The U.S. Environmental Protection Agency (USEPA)
has established a desired goal of less than 0.1 milligrams per liter (mg/L) of TP to
prevent the nuisance plant growth in streams. Nitrogen is usually measured in its
nitrate form, which is the primary type of nitrogen dissolved in streams. The USGS
recommends a nitrate “background nutrient concentration” of less than 0.6 mg/L.
“Background nutrient concentration” represents the level of nitrate—nitrogen found
in water taken from areas unaffected by human land use.

We collected and analyzed water samples to determine the present nutrient levels

in Rowan and Hinkson Creeks and to see how they compare to other Wisconsin
streams. Results from our sampling were compared to USGS data from 160 Wis-
consin streams, including Rowan and Hinkson Creek and data obtained from the
Poynette wastewater-treatment plant. The results show that Rowan and Hinkson
Creeks have average TP and average nitrate-nitrogen levels that are below the
USEPA and USGS standards and below the average for all tested Wisconsin streams.
However, it was found that some samples collected from two sites exceeded the 0.1
mg /L USEPA TP standard (fig. 3.5). From site 11, just upstream of the wastewater-
treatment plant, to site 10 just downstream of the plant, TP increased from 0.044
mg/L to 0.133 mg/L. Farther downstream at site 8, the TP measured 0.103 mg/L.
Although they are just above the 0.1 mg/L standard, TP more than tripled just
downstream of the wastewater-treatment plant compared to water samples collected
upstream of this point. Also, data collected by the wastewater-treatment plant show
that from January 2000 to April 2002, the average TP being released into the stream
was 1.12 mg/L. (Note, however, that this release was diluted by the much greater
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0.16 flow in the stream.) In to-
tal, these results suggest
0.14 0.133 that Rowan and Hinkson
0.1 Cre.eks are nojc yet experi—
encing excessive nutrient
0.10 1 EPA Standard 0.1 mg/L levels, but continued mon-
a \ itoring is recommended.
E’ 0.08 0.076 In particular, routine mon-
itoring in the vicinity of
0.06 the wastewater-treatment
0.044 plant should be a priority.
0.04 0.031
0.02 0.034 pH
Wastewater.Treatment Plant The PH ofa liquid isa
0 : : — : - : measure of the amount of
site 8 site 10 site 11 site 13 site 14 site 15 . .
hydrogen ions dissolved
Figure 3.5. Total phosphorus in Rowan Creek. in it. Hydrogen ions are

naturally found in liquids
that contain water. This is due to the splitting of water molecules (H,O) into hydro-
gen (H*) and hydroxide (OH) ions. As a result, pure water has an equal amount of
hydrogen and hydroxide ions and is said to be neutral. When liquids have more
hydrogen than hydroxide ions they are said to be acidic; liquids that have more
hydroxide ions are alkaline. The pH scale, which ranges from 1 to 14, is used to mea-
sure hydrogen ion concentrations. Pure water has a neutral pH of 7, acids have a pH
less than seven, and alkaline liquids have a pH greater than 7.

Chemical and biological processes may add or remove hydrogen ions from solu-
tion and are responsible for changing the pH of a liquid. For example, water vapor
condenses in the clouds to form water droplets that fall as rain. On their landward
fall, raindrops dissolve some carbon dioxide, causing rainwater to become slightly
acidic with a pH of 5.6, the natural pH of rainwater. Raindrops that also dissolve air
pollutants such as dioxides of nitrogen and sulfur on their landward fall can pro-
duce acid rain, which has a pH less than 5.6. The local geology of a watershed may
also influence the pH of stream water. The chemical makeup of surrounding bed-
rock may provide buffering action to help maintain the pH of water within a very
narrow range.

Similar processes occur in streams. The amount of carbon dioxide dissolved in
stream water influences pH. A higher amount of carbon dioxide results in lower pH
and more acidic conditions. Carbon dioxide is naturally found dissolved in stream
water; however, the amount that is dissolved is a function of biological activity. For
example, the process of photosynthesis, a means by which green plants, algae, and
some bacteria make their own food, extracts carbon dioxide from the stream during
daylight hours. This activity reduces the amount of carbon dioxide in the water and
increases pH. At night, pH levels begin to decrease as plants, aquatic animals, and
bacteria generate carbon dioxide due to cellular respiration. A daily oscillation in
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Table 3.9. pH and conductivity measure- the pH of stream water occurs as a result of these differ-
ments (in uS/cm at 82° F) for Rowan and ences between the type and amount of biological activity

Hinkson Creeks.
Site

pH Conductivity

that occurs in daylight and non-daylight hours.

We collected water samples at 15 sites on July 18, 2002, re-

1 8.02 562 turned to the lab, and tested for pH. The results indicated
2 8.06 479 the stream water was slightly basic (alkaline) when the

3 8.00 512 grab samples were taken (table 3.9). Most readings hov-

4 7.92 438 ered around pH 8. Although time and resources did not

5 7.83 537 allow an exhaustive study of pH, future studies could in-
6 7.79 478 clude samples taken around the clock to get an indication
7 7.77 541 of the daily range of pH values for the streams. An under-
8 8.12 580 standing of the pH is important because it determines the
190 2(1)3 222 solubility and biological availability of nutrients (phos-
1 3.04 534 phorus, nitrogen, carbon), which mgy lead to eutrophica-
12 3.01 580 tion, and heavy metal.s (lead, f:admlum, copper), which
13 8.03 555 can be lethal to aquatic organisms.

14 7.77 644

15 801 684 Conductivity

Conductivity is a measure of the electrolyte content of

water. In other words, it measures the ease with which

an electric current can move through water. The more

ions there are in solution, the more conductive the water.
Conductivity can be used to help trace the source of natural waters; in this case, our
relatively high conductivity values (table 3.9) point to the large extent to which these
streams are fed by groundwater.

Watershed Characteristics

In addition to the important stream parameters just discussed, we also examined
watershed characteristics that included land-cover type, impervious area cover, soil
features, wetlands, and riparian buffers. A study of these properties is important in
watershed-level planning because they can influence the quantity and quality of wa-
ter entering Rowan and Hinkson Creeks. For example, wetlands play an important
role in flood abatement and help to filter nutrients and sediment from surface water;
impervious surfaces can help increase runoff. Therefore, changes in these param-
eters most likely will have an impact on the creeks and the water in them. We ana-
lyzed each of the watershed characteristics using the latest tools in geographic infor-
mation systems (GIS). Results of this analysis provide important baseline informa-
tion for watershed planners. By knowing the status of these parameters at a certain
point in time, future planners will be able to see how changes in these parameters
can have an impact upon the water quality of the creeks.

Land Cover

A wide range of physical attributes, including soil type, topography, and climate,
and past and present human activity combine to influence the suitability of a given
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Table 3.10. Distribution of land-cover types

in the watershed.

piece of land for a particular vegetation type or land
use. Land cover refers to the physical state of the land

Land-cover Percentage surface; in other words, what currently exists on a land
classification Acres of watershed  parcel. It may be a natural vegetated community, such
as wetland, forest, or prairie; a human-altered plant
Urban/developed el 0.8 community, such as cropland or pasture; or a cultural
Agriculture 20,371 56.9 feature, such as an industrial complex or residential de-
Grassland 4,738 13.3 velopment. (Refer to Appendix A, table A.1 for descrip-
Forest 6,882 19.3 tions of land-cover types.
Open water 126 0.4 Land cover in the Rowan Creek Watershed is pre-
Wetland 2,753 7.7 dominantly agriculture, which accounts for 57 percent
Barren 480 1.3 of the watershed area (plate 3.1). (Please note: Plates
Shrubland 112 0.3 3.1 - 3.5 can be found after page 40.) Forest (19%) and
ToTAL 35,754 100.0 grassland (13%) are well represented in the watershed.

Areas adjacent to the creek channel are characterized

by wetland. Wetlands account for 8 percent of the

total watershed area. According to WISCLAND, the
source of data for our analysis, 0.8 percent of the watershed is categorized as urban/
developed. The two lowest land cover types in the watershed are open water (0.4%)
and shrubland (0.3%). A summary of the data we generated from the WISCLAND
database (Wisconsin Department of Natural Resources, 1998) on watershed land
cover can be found in table 3.10.

Land-cover data can be used to develop models for predicting runoff or sources of
nonpoint pollution, assess quality and quantity of wildlife habitat, identify potential
locations for residential or industrial development, and analyze local development
patterns. Understanding land cover within the Rowan Creek Watershed should pro-
vide baseline information that could facilitate and guide future land-use decisions.

Although natural events, including fire and ecological succession, can alter land-
cover type, the principal modifier is human activity. Examples of human-directed
changes include plowing prairies or draining wetlands for cropland production or
removing trees from forests for residential and commercial development. A land-
cover change caused by human use does not necessarily connote degradation to

the land. Although changes such as draining a swamp or clearing woodland may
generate a net benefit to the land owner, the subtle incremental damage of these
individual actions multiplied by a large number of landowners in a watershed can
lead to aggregate impacts that may result in air and water pollution, increased flood-
ing, and loss of biodiversity. In addition to affecting the present and future supply
of land resources, land-cover changes bring about environmental change through its
“synergistic connection that can amplify their overall effect” (Meyer, 1995).

As population grows and areas become more urbanized, the amount of land used
for development increases. Expansion of urban centers is in many cases unplanned,
resulting in a haphazard arrangement of development that dots the landscape. Im-
pacts from urbanization upon the remaining natural communities include the intro-
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Table 3.11. Center for Watershed Protection’s Impervious Area Classification Standards (Zielinski, 2002).

Percentage

Category Description impervious area
Sensitive Sensitive streams are typified by stable channels, excellent 0to 10

habitat structure, good to excellent water quality, and diverse

communities of fish and aquatic insects.
Impacted Impacted streams are clearly affected by greater storm flows 11 to 25

that result in channel enlargement, a decline in the physical

habitat, shifts in water quality into the fair/good category, and

a stream biodiversity that declines to fair levels, with the most

sensitive fish and aquatic insects disappearing from the stream.
Non-supporting Non-supporting streams have reaches that experience severe >25

channel enlargement, the physical habitat is practically
eliminated; water quality is fair to poor with a marked increase
in nutrient loads, and an aquatic community that is dominated
by pollution tolerant insects and fish.

duction of pollutants into the air, soil, and water. Loss of plant and animal diversity
may result from habitat fragmentation in which natural areas are no longer contigu-
ous tracts of land. Species are either reluctant or unable to cross these recently trans-
formed lands.

Impervious Area

The amount of impervious surface area within a watershed can be an indicator of
whether a watershed is in good condition. Primarily influenced by human develop-
ment of land, impervious areas can include parking lots, houses, baseball fields, and
quarries. These surfaces are harmful to water resources because they reduce ground-
water recharge and increase stormwater runoff. Over time, these impacts may lead
to local depletion of the available groundwater and a greater amount of runoff. A
change in water quality and habitat along stream corridors may also become evident
because greater amounts of surface water are released from the previously undevel-
oped area. Water-quality reductions can occur because of the higher concentration of
pollutants entering the stream from nonpoint sources whose origins are too diffuse
to pinpoint, such as agricultural fields, construction sites, or residential neighbor-
hoods. Streambanks may become more eroded, and the stream channel may widen
to accommodate the greater quantity of surface water entering the stream from
stormwater runoff. Overall, stream-water quality generally deteriorates as an in-
creasing percentage of the watershed is covered by impervious surfaces. The Center
of Watershed Protection has identified three categories into which watersheds can
be classed based on the percentage of watershed land that is covered by impervious
surfaces (Zielinski, 2002): sensitive, impacted, and nonsupporting (table 3.11).

The percentage cover by impervious surfaces in the Rowan Creek Watershed was
determined using 1995 orthophotographs and GIS. Our method, detailed in Appen-
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dix A, identified 1.46 square miles of impervious area (2.42%) within the 60-square-
mile watershed, most of it in the Village of Poynette. For a visual comparison, con-
sider three United States quarters on an 8.5 x 11-inch piece of paper: The quarters
represent the total amount of impervious surface; the paper represents the Rowan
Creek Watershed. This percentage of impervious surface may appear low, but it
does not mean that the impervious areas do not have an impact on the stream. Each
impervious surface can reduce groundwater recharge while causing runoff, erosion,
and pollution. Looking ahead, the cumulative impacts of expanded impervious
areas throughout the watershed, best addressed with a comprehensive stormwater

ordinance, will have to be a key focus.

Table 3.12. Properties of soils in each hydrologic soil group.

Group A

Group B

Group C

Group D

Soils having a low runoff potential due to high
infiltration rates. These soils consist primarily
of deep, well drained sands and gravels.

Soils having a moderately low runoff potential
due to moderate infiltration rates. These soils
consist primarily of moderately deep to deep,
moderately well drained to well drained soils
with fine to moderately coarse textures.

Soils having a high runoff potential due to

very slow infiltration rates. These soils consist
primarily of soils in which a layer exists near the
surface that impedes the downward movement
of water, or soils that have moderately fine to fine
texture.

Soils having a high runoff potential due to
very slow infiltration rates. These soils consist
of primarily of clays with high water tables,
soils with a claypan or clay layer at or near
the surface, and shallow soils over nearly
impervious parent material.

Table 3.13.

Soil-texture classifications and corresponding hydro-

logic soil groups.

Hydrologic Particle-size
soil group Texture classification classification
A Sand, loamy sand, Coarse grain
sandy loam
B Silt loam, loam Intermediate
C Sandy clay loam Intermediate
D Clay loam, silty clay loam, Fine grain

sandy clay, silty clay

Soil Classification
Hydrologic Soil Groups

The NRCS has classified more than
4,000 soil types into four different
Hydrologic Soil Groups (HSG) based
on soil permeability and infiltration
capacity (table 3.12). Soils in HSG A
have the highest infiltration capacity
(greater than 0.3 in/hr); those in
group D have the lowest (less than
0.05 in/hr), usually because of a
permanently high water table, a clay
pan or clay layer at or near the soil
surface, or a shallow soil that overlies
impervious material. Groups B and C
are intermediate in their capacity to
transmit water with infiltration rates
of 0.15 to 0.30 inches per hour (in/hr)
and 0.05 to 0.15 in/hr respectively.
The size of the soil particles
accounting for its texture is a good
indicator of this capacity. Soils that
have a greater percentage of coarse-
grained materials, such as sand and
gravel, typically have the highest
infiltration; those that have finer-
sized particles, such as silts and clays,
generally are associated with slower
infiltration. Knowing a given soil’s
texture classification can be helpful in
assigning it to one of the hydrologic
soil groups. The relationship between
the two is detailed in table 3.13.

WATER RESOURCES MANAGEMENT PRACTICUM 2002 35



Plate 3.2 shows the potential for infiltration of the soils across the landscape of the
Rowan Creek Watershed. The Rowan Creek Watershed has soils that are predomi-
nantly classified in HSG B. Seventy-eight percent of the watershed area belongs to
this class, which is characterized by moderately low runoff potential and moderate
infiltration rates. Soils belonging to HSG A, which have low runoff potential and
high infiltration rates, cover 11 percent of the watershed area and are mostly located
in the central to western parts of the watershed. The remainder of the watershed
area has soils belonging to HSG C and HSG D. Soils in these two groups are primar-
ily found in upstream locations of the watershed.

Hydric Soils

Three attributes can be used to delineate jurisdictional wetlands: the presence of a
hydric soil (a soil that forms under saturated or flooded conditions), the presence of
water at or near the surface for a specified period of time, and hydrophytic vegetation,
or wetland plants. Soil saturation during the growing season leads to anaerobic condi-
tions (the absence of oxygen) in the upper soil layers and development of hydric soil
indicators. In the Rowan Creek Watershed, 12 percent of the area meets this hydric
soil designation.

Historically, wetlands have been drained to allow agricultural production in areas
that otherwise would be too wet. However, drainage precludes the important servic-
es carried out by wetlands. Using GIS tools, we identified areas currently in agricul-
ture that also have or had hydric soils (plate 3.3). An area having both of these attri-
butes likely represents the best site for wetland restoration or habitat enhancement
opportunities under programs such as the U.S. Department of Agriculture Conser-
vation Reserve Program (CRP), Wetland Reserve Program (WRP), and Conservation
Reserve Enhancement Program (CREP). Our analysis revealed that 986 acres within
the watershed, or 2.8 percent of the total area, meet these two conditions (plate 3.4).

Table 3.14. Percentage of wetland area Wetlands
covered by vegetation type. Wetlands are important biological communities within a
watershed. Acting as sponges and filters, they are respon-
Vegetation type Percentage sible for flood abatement and water-quality improvements.
Wet meadow 36.2 In addition, wetlands provide food and habitat for a variety
Scrub 33.2 of wildlife. Wetlands make up only 5 percent of the total
Forested 21.8 land surface of the United States; however, they contain
Open water 0.8 31 percent of the plant species and over half of all North
Other 8.0 American bird species either nest or feed in wetlands. De-

spite their importance to wildlife and human activities,
more than 60,000 acres of wetland habitat are lost each year in the United States.

Many wetlands scientists use the U.S. Fish and Wildlife Service’s Classification of
Wetland and Deepwater Habitats of the United States (Cowardin and others, 1979) to
classify wetland types. We used data provided by WDNR that was generated using
this classification system to analyze wetlands in the Rowan Creek Watershed and
identified 24 classes of wetlands covering nearly 2,753 acres, or about 7.7% of the
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watershed (plate 3.5). The majority of the identified wetlands in the Rowan Creek
Watershed was classified as wet meadow, scrub, or forested wetlands. Our analysis
shows that wet meadow and scrub wetlands occupy nearly 70 percent of the total
wetland area within the watershed. Table 3.14 summarizes the results of our analy-
sis; a more comprehensive classification of wetland vegetation types can be found in
table A.2 of Appendix A. (On a site-specific scale, these data should not be assumed
to be highly accurate.)

Riparian Zones

Riparian buffer strips, areas of vegetation that border a creek or river, can help to re-
duce nonpoint pollution. When used in combination with other best management
practices, riparian buffers have been shown to lower stream water temperature,
reduce nutrient and sediment runoff, provide habitat for wildlife, and aid in flood
control.

Besides slowing runoff that enters the creek, riparian zones soak up excess water
through their root systems. By reducing the flow and volume of water discharged,
erosive power is also significantly reduced, which results in less erosion of the bank
and channel. Although erosion is a natural process, human activities can accelerate
it. Siltation and sediments can affect the water chemistry and ecology downstream
as well as the geomorphology of the channel.

Wildlife habitat is another benefit of having natural vegetation along the creek. Be-
cause the riparian zone is a transition between water and upland, it supports species
from both. The riparian zone provides food and cover for these species throughout
or during some part of their life cycle. Additionally, continuous riparian buffer
zones can also serve as natural “highways” or routes allowing species uninterrupted
travel.

Low-flow periods are usually the most stressful times for aquatic species. Vegetated
riparian areas allow rainwater to infiltrate the soil and slowly seep into the water-
course. This continuous seeping water provides baseflow to the stream that is criti-
cal to the survival of many aquatic species. Vegetated riparian areas additionally
provide shade, which maintains cooler water temperatures that are vital during the
low-flow periods typical of the warmest summer months.

Riparian zones consisting of natural vegetation act like a filter to intercept pollutants
before they reach small creeks that, because of their size and flows, can be vulner-
able to degradation due to nutrients, sedimentation, and other pollutants. Cohen
(1997) stated that “streamside wetlands along smaller streams are more efficient at
adsorbing nutrients and sediments from adjacent waterways than along the larger
rivers because a greater proportion of the water in the smaller watercourses comes
into direct contact with the cleansing action of streamside wetland plants and micro-
organisms.”

Preserving natural corridors of vegetation along streams and creeks is important not
only to the creek itself, but also to the larger rivers of which they are tributaries. The
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Shrubland
0.0%
Barren 0.2%

Urban/Developed 0.5%

Agriculture 8.3%
Table 3.15. Land cover within

Grassland

7.1% 100 feet of Rowan Creek.
orest 9.2% Land cover Acres
Urban/developed 5
Wetland Open Water Agriculture 71
72.8% 1.9% Grassland 61
Forest 79
Open water 16
Wetland 626
Barren 2
Figure 3.6. Land cover within 100 feet Shrubland 0
of Rowan Creek. TotaL 860

Table 3.16. Land cover within
1,000 feet of Rowan Creek.

Barren 0.9%

Urban/Developed 1.7%
Shrubland 0.2%

Land cover Acres
Agriculture
Wetland 26.0% Urban/developed 94
38.0% Agriculture 1,401
‘ Grassland 749
\ Grassland | Forest 990
\ Forest 13.9% Open water 44
AN 184% Wetland 2,047
Open water ~ ) Barren 48
0.8% I Shrubland 10
Figure 3.7. Land cover within 1,000 feet Torar 5382

of Rowan Creek.

quantity and quality of water in the larger rivers is influenced to a great degree by
what the smaller creeks contribute. Tributaries having vegetated riparian areas can
be contributors of clean, cool water; those lacking natural vegetation can contribute
warmer water of degraded quality. Preserving riparian areas along the numerous
smaller creeks and streams to maintain water quality is much more effective than
trying to establish/preserve riparian areas along the larger river systems. The most
sensitive riparian areas are located in the headwater reaches. It is here, in the up-
permost part of the watershed, that small watercourses are most vulnerable and re-
sponsive to human alterations of the adjacent vegetation and land cover within the
surrounding watershed.

For the Rowan Creek Watershed, two buffer widths (100 feet and 1,000 feet) were
chosen for analysis. The 100-foot buffer width (fig. 3.6; table 3.15) effectively cap-
tures the land contributing runoff water, sediment, and nutrients directly to the
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creek channel. The predominant land cover within 100 feet of the creek channel is
wetland (72.8%). Forest (9.2%), agriculture (8.3%), and grassland (7.1%) also account
for significant acreage within 100 feet of the channel. The 1,000-foot riparian width
(fig. 3.7; table 3.16) encompasses upland areas contributing surface runoff to the
riparian zone nearer the creek channel. The most predominant land cover classifica-
tion within the 1,000 feet zone is wetland (38%), followed by agriculture (26%) and
forest (18.4%).

THE FUTURE

The physical attributes that a stream and its watershed exhibit allow us to gauge

its health. The data that we collected and analyzed during this assessment suggest
that the overall condition of Rowan Creek and its watershed is currently quite good.
However, it is beginning to show signs of degradation from agricultural practices
and increased urbanization. As was illustrated in the second chapter of this report,
streams such as Black Earth Creek still experience the negative consequences related
to watershed management, even though extensive amounts of money and resources
have been invested in its protection. In contrast, little is presently being done to safe-
guard Rowan Creek and its watershed. This is understandable because Rowan and
Hinkson Creeks are not showing obvious signs of degradation. But the potential for
this to change in the next decade is great. Today, development and changing land
use are taking place and will likely increase over the coming years. These changes
can damage the creeks by reducing the ability of natural communities to buffer the
impacts caused by human change.
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CHAPTER 4. SOCIAL AND POLITICAL CONTEXT

Various entities—individuals, groups of people, and organizations—living,
working, or operating within the Rowan Creek Watershed fill vital roles in de-
termining the future of the watershed. They also stand to be affected in many ways
themselves by the outcomes that ensue from the actions they take and the decisions
they make as well as by forces operating within the context of the watershed that are
outside of their control. These entities are what we will call stakeholders—they each
hold an important stake in the future of the Rowan Creek Watershed.

STAKEHOLDER ANALYSIS

An important part of the work that went into this report included identifying and
interviewing parties with potentially significant roles in the management of Rowan
Creek and its watershed. Each of these organizations, groups, and individuals can
be considered a stakeholder in the present and future condition of the watershed.
No watershed-management plan can be successfully implemented without the input
and acceptance of these stakeholders.

There are many types of stakeholders. Elected government officials, with their direct
influence on everyday decisions for a variety of important issues at the local, county,
state, and federal levels, play important roles in the watershed. State and federal
agencies also play key roles in the watershed. The WDNR and the NRCS are two im-
portant examples of influential agencies operating at the state and federal levels, re-
spectively. Nongovernmental organizations, such as Trout Unlimited, the Audubon
Society, and Friends of Rowan Creek, may also play critical roles in directing man-
agement decisions. And, of course, private citizens have tremendous power to cre-
ate change because they are the voters who elect the officials, who in turn create the
policies that will ultimately determine the fate of the watershed.

Interview Methodology

Through the help of several individuals with knowledge about the Rowan Creek
Watershed, we were able to generate a list of potential interview subjects. The list
started out relatively small, but over time it grew. As the interviews progressed, in-
terview subjects provided names of additional people with a stake in the watershed.
We were not able to contact everyone, and those who were contacted were not al-
ways able to answer all the interview questions. In some cases, we simply could not
track down potential interview subjects in time to include their perspectives in this
report. In other cases, certain individuals were not willing to take part in the inter-
view process. However, the group we interviewed represents a diverse cross section
of the interests existing in the Rowan Creek Watershed. A list of many of the inter-
view subjects we contacted can be found in Appendix B.
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A subgroup of the practicum students developed the list of questions that we asked
of each subject. This process was aided in part by consulting past WRM practicum
reports, especially the Institute for Environmental Studies Water Resources Manage-
ment Practicum (1999).

The interview questions were:

m What do you do and how does your work influence the management of the
Rowan Creek Watershed?

m Are other agencies or groups doing work similar to yours?

m Are there other programs, either within or outside of your agency, that focus
on the management of the Rowan Creek Watershed?

m Do you currently communicate with other agencies or groups whose work
involves the Rowan Creek Watershed?

m What opportunities presently exist for community involvement in your pro-
grams?

m How do you encourage citizen participation?

m What partnerships, if any, exist?

m Are there roles for nonprofit or citizen groups?

m How do you use citizen feedback to adjust your management plans?

m Do you have any brochures or documents we could review or get copies of?

m What do you feel would help facilitate communication and coordination of
stakeholders and managers in the watershed?

Appropriate follow-up questions were also asked as needed. Interviews were com-
pleted over the phone or in person. Each subject was given the option of remaining
anonymous or consenting to have his or her name included in the contact list lo-
cated at the end of this report.

Summary of Interview Responses

Municipalities

Five towns and one village are located within the Rowan Creek Watershed. They
are the Towns of Arlington, Dekorra, Leeds, Lodi, and Lowville, and the Village of
Poynette.

Currently, aside from the Village of Poynette’s Erosion Control and Stormwater
Runoff Standards, stormwater management—and thus the important connections
between it, land use and management, and water quality—is not a topic that is

42 THE FUTURE OF ROWAN CREEK WATERSHED



widely addressed by local units of government in this region. Dekorra, Lowville,
and Poynette, however, have created a joint planning commission and are working
toward compliance with the Wisconsin Smart Growth legislation that was passed in
1999. Eventually, all the municipalities will likely begin working to create or update
their plans because the Smart Growth law requires every Wisconsin community that
makes basic land-use decisions to prepare and adopt a comprehensive plan by Janu-
ary 1, 2010. The comprehensive planning process could lead to a greater recognition
of the connections between stormwater runoff, land use and land management, and
water quality in Rowan Creek.

For example, the comprehensive land-use plan for the Town of Dekorra, which dates
to 1997 and is therefore the most recent plan in the watershed, calls for the protec-
tion of shorelines and wetlands, upgrades of groundwater and surface-water qual-
ity within the town, preservation of natural landscape features, and the prevention
of adverse effects of development on natural drainageways. The plan also includes
recommendations for the protection of natural drainage areas, floodplains, and
wetlands in an effort to avoid costly stormwater projects. The inclusion of these fac-
tors relating to stream and watershed health points to the possibility that local mu-
nicipalities can indeed play an important role in the future health of the watershed,
specifically by way of their ability to incorporate watershed health as a goal in their
comprehensive plans.

For our stakeholder interviews, we contacted the chairperson of each town board as
well as the President of the Village of Poynette. Despite the current efforts toward
improving municipal comprehensive plans, the majority of the responses from elect-
ed local officials indicated a feeling that management of the watershed falls outside
the scope of their jurisdictions. When asked to identify other agencies that focus on
the management of the watershed, three of the six people we interviewed from lo-
cal government responded that there were none. One person identified the WDNR
and the Columbia County Conservationist, Kurt Caulkins, as interested parties. Two
interviewees mentioned the Friends of Rowan Creek (FORC).

Interestingly, most local government respondents mentioned opportunities for pub-
lic participation in watershed issues. Soil conservation work by farmers, attendance
at public meetings or hearings concerning local water and Smart Growth planning-
related topics, and the use of rotational committee members, were mentioned as on-
going opportunities for public involvement. It was also evident from the interviews
that there is a need for improved dissemination of information to the public. These
interviewees emphasized ideas such as newsletters, Web pages, email lists, report
distribution, and community projects in their suggestions.

We also interviewed Dennis Linn, the acting Village of Poynette Administrator. His
position is different from that of the Village President in that it is full-time, salaried,
and appointed rather than elected. He works closely with the Village Planning Com-
mission and the Village Board. Specifically, Linn oversees many of the day-to-day is-
sues facing the Village, including those regarding proposed developments and other
activities that can potentially affect the creek, such as those relating to public works
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and wastewater. Linn told us that he recognizes the serious threat that development
poses to the watershed. He indicated that he is currently concerned with the level
of scattered rural residential development occurring throughout the watershed and
the surrounding region. In his opinion, development should be guided by planning.
Furthermore, it should occur in areas such as the Village where there are adequate
municipal services and better development controls. He acknowledged that devel-
opment pressure is relatively high in the watershed, especially in areas featuring
amenities that people find desirable. He also cited some of the potential problems
that scattered rural residential development can lead to for farming, rural commu-
nity character, and the health of the watershed and its streams. Finally, Dennis Linn
told us that he believes that there is a need for greater coordination between all the
municipalities in the watershed to address the important issues relating develop-
ment and land use to water quality and overall stream health. Perhaps the ongoing
multi-jurisdictional comprehensive planning activities of the Village of Poynette and
the Towns of Dekorra and Lowville will serve this need.

Ron Moen is the current Superintendent of Plant Operations responsible for the
operation of the Poynette wastewater-treatment plant. He monitors and reports to
the WDNR the levels of several important effluent parameters, including nitrogen,
phosphorus, dissolved oxygen, biological oxygen demand, pH, and suspended
solids. At the time of the interview, he reported that the current parameter levels
were within acceptable limits. He also pointed out that all local industrial waste
discharge, such as that from the Chiquita Corporation’s canning facility in Poynette,
flows to the Village’s treatment plant after passing through aeration lagoons on
industrial property. During the interview, he stressed the importance of improved
communication with local industries on best management practices (BMPs) and im-
proved public awareness of the need to minimize phosphorus levels in stormwater
as well as approaches for meeting that goal.

County Government

We also interviewed several Columbia County supervisors representing districts
overlapping the watershed. At the time of the interviews, it appeared that most of
the supervisors were more concerned with other issues and did not have much time
to concern themselves with issues relating to the watershed. However, Andy Ross,
District 21 Supervisor, stated that monitoring and controlling nonpoint source pol-
lution within the county are the primary strategies currently being used for water-
shed management. He indicated that he has been working with the county’s Land
Conservation Department (LCD) to create runoff regulations. Ross’ belief seemed
to be that the biggest problem facing watershed management is that people are so
emotionally involved in some issues that they simply cannot maintain an objective
perspective. He further suggested that more rational thinking would improve man-
agement. Ross also recommended that information about BMPs be made readily ac-
cessible to the public to bring about a more objective approach to looking at impor-
tant watershed-management issues.

Kurt Caulkins is the County Conservationist out of the Columbia County LCD
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in Portage. His position is key in relation to the health of the watershed—it en-

tails working to control and monitor nonpoint source pollution and its impacts
countywide. Projects in which Caulkins has been involved include work with farm-
land, animal waste, and land conservation. He works closely with the NRCS, but a
lack of time and money limits many of his initiatives along that front. He also com-
municates with other stakeholders on an as-needed basis, mostly to share informa-
tion.

It is of great importance to Caulkins that more emphasis be placed on education.

In particular, he feels that proper management practices and their benefits must be
effectively demonstrated at the local level and that school-based programs, publica-
tion, distribution, and promotional events would help educate people about appro-
priate BMPs.

Mike Stapleton is the Columbia County Zoning Administrator. In his work, he com-
municates directly with the LCD, local municipalities, and landowners on zoning
issues. Although he feels that his role in the watershed is limited, he did affirm that
zoning issues can be important, particularly as they help to determine allowable
land uses and their locations. He discussed the importance of public input during
hearings, but mentioned that constructive criticism and possible alternatives were
often lacking. He very much supports and appreciates public input and notes that
constructive input can lead to a hold on a decision until additional information is
obtained. He hopes that the inclusion of all hearing notices on the county Web site,
and an overall improvement in the public’s ability to get information, will foster
more participation in the making of important decisions.

State Government

One of the most important stakeholders in the Rowan Creek Watershed is the
WDNR. Not only does WDNR maintain jurisdiction over the water resources in the
watershed, but the agency also owns and manages a significant amount of stream
frontage property and adjacent land. We interviewed several WDNR representatives
for this project. Some of them work directly in the watershed; others work more
peripherally. Nonetheless, all their efforts are important to the well being of the wa-
tershed.

The acting WDNR Property Manager and area forester for the Rowan Creek Wa-
tershed is Jim Bernett. As part of his duties, he oversees potential land purchases,
vegetation-control activities, timber sales, habitat-restoration projects, and trail
maintenance. Examples of past and ongoing projects in which he has been involved
include oak savanna restoration, garlic mustard removal, and periodic workdays in
partnership with the FORC. Bernett noted that in the past the LCD tried, unsuccess-
fully, to make Rowan Creek part of a “priority watershed” under the state program
by the same name. He hopes that the LCD and NRCS can generate more interest in
conservation programs in the watershed because it is clear that the WDNR cannot
do it alone. In his opinion, outside help is needed to protect the watershed. Current-
ly, Bernett is in constant communication with Tim Larson, the WDNR Fishery Biolo-
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gist for the area including the Rowan Creek Watershed. Bernett also attends FORC
meetings and offers technical assistance on FORC projects as needed. The FORC and
the WDNR are finalizing a contract that will allow for greater collaboration in the
future. As a member of FORC, Bernett is aware that FORC is in its infant stage, but
believes that great opportunities exist for that organization to play a positive role in
watershed management. He believes that most people are not aware of the poten-
tial problems facing the watershed and that education is needed. He also feels that
people must understand what a healthy and valuable resource they have and what
could potentially happen to it in the future.

As WDNR Fishery Biologist, Tim Larson monitors and manages the trout fishery in
Rowan and Hinkson Creeks. Larson indicated that he feels that education would be
the most valuable benefit from increased activity in the watershed. He mentioned,
in the context of education, that all the reports he generates are available to the pub-
lic, although they are not distributed unsolicited. He provides Rowan Creek fish
data to University of Wisconsin-Stevens Point for a fishery class and will provide
this information to any interested party on request. He also shares his expertise with
groups of local children and adults through on-stream demonstrations. Through
these activities he introduces local citizens to the valuable resources living in the
creeks. Larson has also completed extensive habitat work on the creeks. In his opin-
ion, the fishery is in fine shape, but he admitted that continued work is needed to
ensure its status as one of the better trout fisheries in the state.

Larson stated that it is his belief that the county LCD is not particularly active in the
area at this time. He also pointed out that he believes FORC is an ideal community
group to take a lead role concerning watershed issues. He further noted that there
is not an established network for communication between the many stakeholders in
the Rowan Creek Watershed. This and other similar comments prompted our rec-
ommendation that some form of collaborative group forum be created to foster bet-
ter communication between watershed stakeholders.

Doris Thiele is the WDNR Wastewater Engineer for the watershed. She handles all
compliance and monitoring issues for the watershed’s municipalities. She confirms
that Poynette adheres to its Wisconsin Pollutant Discharge Elimination System per-
mit by having her complete a monitoring review form and conduct an annual site
visit to the sewage-treatment plant. She also is responsible for overseeing any spill
responses that may occur. To date, she is not aware of any spills. She indicated that
all local industry is now discharging waste to the sewage-treatment plant and not
directly into the streams, although in certain cases, cooling water is discharged into
the streams. Such discharges, according to Thiele, are allowed through a permit and
are regulated for several parameters including temperature.

Jeff Schure is a WDNR Water Management Specialist for Columbia, Dane, and Sauk
Counties. His work involves the issuance of various permits required for activities
such as grading on banks, dredging, and dam or riprap placement. He noted that
there has not been very much activity of this sort in the watershed over the last year
and a half. Schure has worked with the NRCS and has issued permits for wetland
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restoration. He told us that there is a public comment period on these permits that
lasts 30 days, and typically, he does not see a lot of negative feedback. He would
like to see a better communication link between stakeholder groups. For example,
in Schure’s estimation, better permit coordination between the NRCS and the U.S.
Fish and Wildlife Service (USFWS) would improve the situation. Additionally, more
staff would allow for better permit review and less reliance on other agencies. In his
opinion there is currently neither enough time, nor an adequate level of coordina-
tion to allow for the implementation of a comprehensive watershed-management
approach for Rowan Creek.

Andy Morton, the Team Leader for the Lower Wisconsin River Basin, of which the
Rowan Creek Watershed is a part, supervises much of WDNR'’s activity in the wa-
tershed. One of his main responsibilities is water-quality management in the area.
He has helped to provide Conservation Reserve Enhancement Program (see Chapter
5 for more on this program) funding to the LCD and has also assisted the county in
securing the River Planning Grant that partially funded this project. Morton spon-
sors workshops on grant procedures and provides additional staff for technical
assistance. He indicated that he believes agricultural impacts on the stream are cur-
rently not too serious and emphasized that the most significant current threat to the
stream is stormwater from new development. Morton also pointed out that a report
detailing the state of the Lower Wisconsin Basin is soon to be published (currently
available at <http://www.dnr.state.wi.us/org/gmu/lowerwis/lwbasinplan.html>).
The report will include information on Rowan and Hinkson Creeks. Public meet-
ings were held by the WDNR where citizens were encouraged to comment on the
report’s content. Morton also stressed the importance of FORC as a presence in the
watershed and their ability to generate interest in local issues.

Roger Bannerman is a WDNR Environmental Specialist who specializes in nonpoint
source pollution and stormwater-management issues as they relate to water quality.
He promotes low impact development strategies and designs by completing dem-
onstration projects around the state and giving talks on the subject at various ven-
ues. He has spoken to FORC and aided in the construction of a demonstration rain
garden within the Rowan Creek Watershed. In our interview with him, Bannerman
stressed the need for more demonstration projects that can serve as effective educa-
tional tools. He told us that he has seen an increased level of grassroots citizen activ-
ity and supports growth in that area as well as the input of grassroots organizations.
He also noted that he perceives a need to move away from conventional stormwater
strategies that are focused only on conveyance and toward those that focus more
heavily on storage and infiltration. He understands that this is a difficult shift for
engineers, who are more accustomed to older designs or who are nervous about li-
ability issues. However, he stated that he has seen the shift occur successfully on
projects he has been involved with in the past.

Bannerman also made the point that one major problem with stormwater issues

is the lack of a sense of urgency. He argued that people will react if they are being
flooded, but fail to see the smaller, less obvious changes that occur over time. It is
important to him that people are also educated about the chronic problems that poor
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stormwater management can bring. Ultimately, he pointed out, the cost of prevent-
ing a problem will be less than the cost to fix it after it has happened.

Mike Miller is a Water Resources Specialist at WDNR in Madison; he acts as the
statewide coordinator for stream monitoring. When we talked with him, he stressed
the importance of macroinvertebrates as a strong indicator of stream health. In es-
sence, he said, macroinvertebrates are the “canary in the coal mine” for stream
ecosystems. Miller has conducted several invertebrate sampling demonstrations

for schools outside the watershed and offered to do the same for schools within the
watershed. He believes that watershed issues are too important for the government
to manage alone. In his opinion, special interest groups such as the River Alliance,
Trout Unlimited, the Wisconsin Waterfowl Association, and FORC must work to-
gether to accomplish common goals. Miller also told us that he believes education of
the general public on these kinds of issues will help foster community initiatives to
address watershed-related concerns.

The Wisconsin Geological and Natural History Survey (WGNHS) also conducts im-
portant watershed related research throughout the entire state. The WGNHS carries
out projects addressing such topics as groundwater recharge and land-use impacts
on groundwater in coordination with the WDNR, USGS, regional planning commis-
sions, and various counties. The WGNHS is currently working on a stream tempera-
ture and groundwater flow model for Rowan and Hinkson Creeks.

Federal Government

The federal government’s presence in the Rowan Creek Watershed is fairly limited.
Due to the voluntary nature of certain programs, federal agency work in the water-
shed is sporadic. However, we were able to interview two individuals who work

with federal agencies that are, or have been, active in the Rowan Creek Watershed.

Dale Peterson is a Soil Conservation Technician with the NRCS in Portage. His

main duties include assisting landowners with inventory and evaluation, construc-
tion supervision, tillage practices, buffers, and cost sharing. His work takes place
almost exclusively on private lands. The NRCS programs include the Conservation
Reserve Program and Wetland Reserves Program. He works closely with the LCD
and also communicates with the WDNR and USFWS concerning various projects.
He told us that he is beginning to become more involved with watershed planning.
He also indicated that cost-sharing money is now available for certain BMPs, includ-
ing buffers, grass waterways, and terraces. Peterson has worked with landowners
to design and implement appropriate BMPs. He provided us with several brochures
and fact sheets, which are available to the public, detailing the current programs. He
mentioned that bimonthly newsletters and mailings to landowners publicize cur-
rent events, programs, and meeting dates relating to his work and that of the NRCS.
He indicated that citizen feedback is encouraged at these meetings and pointed out
that he often gets feedback from citizens during one-on-one discussions he has with
them. Peterson has spoken at a FORC meeting and acknowledges the importance of
that group as a local presence with the ability to take the lead in the community.
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Rhonda Krueger is a USFWS wildlife biologist who works in the Leopold Wetland
Management District. One of her objectives is to restore wetlands through the Part-
ners for Fish and Wildlife program. Although she has not been involved in any work
in the Rowan Creek Watershed lately, she noted that her agency was involved with
two wetland restoration projects in the watershed. One was a 43-acre restoration

in the Town of Dekorra; the other was a 12-acre restoration in Arlington. Krueger
stated that she is always hoping to reach more landowners interested in future proj-
ects. She also pointed out that the Partners program only helps landowners to pay
restoration costs; the NRCS programs also pay a landowner a per-acre sum. She told
us that many grassland and wetland projects are, therefore, completed through the
NRCS. It is also important to note, she said, that USFWS funds cannot be applied to
state lands unless the WDNR is a working partner. If there were any interest on the
part of Rowan Creek Watershed landowners in entering the program, Krueger indi-
cated that she would be happy to be of assistance.

The USGS is not currently doing any work in the watershed, although it was in-
volved in some recent work in the area. Beginning in the summer of 2001, Rowan
and Hinkson Creeks were sampled as part of a statewide nutrient-impact study. The
study set out to sample 160 stream sites with drainage areas of less than 50 square
miles for flow, nutrient, chlorophyll, periphyton, macroinvertebrate, fish popula-
tion, and habitat data. They sampled Rowan Creek at the Highway 51 crossing and
Hinkson Creek at the location where it flows under Thompson Road (see Chapter

3 for detailed coverage of some of the data from this research). The USGS plans to
sample streams with larger drainage areas over the next two years in an effort to
help the WDNR set nutrient criteria across the state.

Nongovernmental Organizations

The Friends of Rowan Creek (FORC) is a newly formed group of concerned water-
shed residents who are working toward better public awareness of watershed issues.
They began meeting in the spring of 2000 and were officially granted IRS nonprofit
status in the fall of 2001. Nancy Braker is the current president of FORC (as well as
the Director of Science and Stewardship for the Nature Conservancy’s Wisconsin
Chapter headquartered in Madison). She is concerned with current management
practices and would like to see much of the land area around the creeks remain in

a natural state. FORC typically offers two educational activities per year. This year,
they held lectures that discussed native landscaping and Wisconsin amphibians. The
group also hosts several volunteer work opportunities each year. They helped the
Poynette High School plant a native prairie garden on school grounds, set up trail
maintenance days, and put on creek clean up days. The group works regularly with
the WDNR and the Village of Poynette on many of their initiatives, and they provide
information to other municipalities in the watershed as well. The FORC distributes
information via email, newsletters, newspaper articles, posted signs, flyers, and a
Web site. The newsletter and Web site urge citizen feedback, although to date, we
were told, there has not been a great deal of response.

Karen Etter Hall, Executive Secretary of the Madison Chapter of the Audubon Soci-
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ety, is another one of the people we interviewed. The local chapter of the Audubon
Society owns Goose Pond, a prairie pothole wetland located just south of the Rowan
Creek Watershed, and manages it as a wildlife sanctuary. Nationally, the Audubon
Society participates in large-scale surface and groundwater-protection efforts
through extensive lobbying and policy work. Locally, the Audubon Society conducts
a Bird Count in Poynette every Christmas. Currently, the local chapter is working

to start the Wisconsin Bird Conservation Initiative for all birds across the state. The
Madison Chapter of the Audubon Society is not currently involved directly in any
activities in the Rowan Creek Watershed.

We also interviewed Clint Byrnes, the Acting President of the Aldo Leopold Chap-
ter of Trout Unlimited. He regretted to inform us that due to a lack of involvement,
his chapter is virtually nonexistent. When the chapter was more active, he said, its
members spent more of their time working on Rocky Run than on Rowan Creek.
The Rocky Run watershed shares a boundary with the Rowan Creek Watershed and
lies directly to the north. Although he still receives fish shocking reports from Tim
Larson, Byrnes told us that he does not see the Aldo Leopold Chapter of Trout Un-
limited exerting much influence on issues in the Rowan Creek Watershed. Person-
ally, he is concerned about the use of fertilizers and other chemicals on household
lawns within the watershed.

Developers and Realtors

Developers and realtors are important stakeholders in any watershed. They are in
positions of great influence in the area of land use, and they may be significantly
affected by watershed-management decisions with implications for land use. We
contacted several people from this category for interviewing purposes, but we were
only able to reach one developer and one realtor. Therefore, it is important to note
that the opinions expressed below are not necessarily representative of all develop-
ers and realtors in the watershed. They merely represent the opinions of two people,
each with his or her particular perspective.

The developer we spoke with stressed that the biggest problem he sees is other
people telling landowners what to do with their property. He believes that decisions
should be made on the local level, not on the county or state level. Additionally, he
stated that putting in housing does not have much of an effect on the watershed be-
cause better planning can help direct water to the right place. He also told us that he
is frustrated by the fact that the WDNR is automatically involved whenever there is
any sort of land issue.

The realtor that we interviewed indicated that she believes houses built within 0.5
mile of the creek could affect the flow of the creek. She said that houses built adja-
cent to the creek could also cause problems. She indicated that she feels strongly that
over-development is not a good thing and that people need to be very careful when
developing. She made it clear that she is aware of FORC and pointed to the group as
a provider of opportunities for the public to become involved in watershed develop-
ment issues.
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Perspectives and Recommendations
on Stakeholder Coordination and Communication

The stakeholders we interviewed indicated that they are generally happy with
current conditions in the Rowan Creek Watershed. However, several of the
interviewees offered ideas about improving coordination and communication be-
tween watershed stakeholders. Many emphasized the need for better education as
a critical step toward improved coordination and communication. We also heard
many suggestions detailing methods for educating the stakeholders, including the
use of newsletters, Web sites, newspaper articles, and advertisement campaigns.

Roger Bannerman stated that it is very important to implement learning activities
that support and maintain peoples’ interest and energy. He recommended work-
shops and demonstration projects as effective tools to accomplish that objective.
In his opinion, setting attainable goals that allow participants to see what they
have accomplished can be a powerful strategy, and publicizing such activities will
allow for greater public exposure and education. Bannerman remarked that he
thinks the press could distribute information across the watershed and beyond at
little to no cost to the project sponsor. Regardless of the medium, the availability
and distribution of information is a key component to better education on water-
shed issues.

We clearly heard a call for improved communication from several of the people
we interviewed. The lack of any type of organized communication network seems
to be a commonly perceived problem. The many groups that work in the water-
shed currently do communicate on an as-needed basis, but many interviewees
noted that there is no constant line of communication between them. It appeared
that some feel that there is no need for a structured vehicle for communication
between stakeholders at this time; however, most of the people we interviewed
seemed to believe that the need exists. Dale Peterson, for example, noted that
communication has improved greatly over the last five years, but he felt that there
was still a need for better communication. Similarly, Nancy Braker cited a need for
more opportunities for people to engage in conversations about watershed issues
and stressed the importance of face-to-face meetings.

The role of special interest groups was also widely discussed by our interviewees.
Mike Miller noted that it is essential that different groups coordinate their efforts
for maximum effectiveness. His comments indicated that he sees many groups
with different agendas unknowingly duplicating one another’s work. His thought
is that a dialogue between these groups would help focus their efforts and allow
them to be able to attain mutually desired goals more efficiently. Miller’s conclu-
sion was that it will be important for new groups like FORC to communicate with
existing groups to facilitate more fruitful relationships.

In an effort to improve communication and coordination, Andy Morton suggested
the formation of a watershed organization. Its members, he suggested, would con-
sist of watershed stakeholders and would meet at least twice annually. Tim Larson
mentioned a similar roundtable in which all stakeholders could meet to discuss
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past, present, and future activity in the watershed. Information would be shared
so that everyone could know what was currently happening in the watershed. The
suggestion was also made that FORC could be the moderator for such a meeting
and that the proposed organization or forum could eventually evolve into an advi-
sory committee for the entire watershed.

An example that we discovered in our research of just such an organization is the
North Fork Pheasant Branch Watershed Committee, which deals with the watershed
drained by the North Fork of Pheasant Branch, located in the Middleton, Wisconsin,
area, northwest of Madison. Created in 1998, the Committee is made up of represen-
tatives from several stakeholder groups, including the Friends of Pheasant Branch,
WDNR, USGS, and many local businesses. An annual report (North Fork Pheasant
Branch Watershed Committee, 1999) detailed the formation of the committee and
how it works. This group shows that by working together, interested parties operat-
ing elsewhere in the Wisconsin landscape have been able to contribute valuable in-
put concerning watershed issues.

CITIZEN SURVEY

Methodology

We created a questionnaire in the spring of 2002 and mailed it to 1,000 people who
live in the Rowan Creek Watershed to help us to assess the public perceptions of the
condition, uses, changes, value, quality, and problems of the watershed. We chose
the 1,000 people randomly from a mailing list that included households located
throughout the watershed. The survey mailing included a letter indicating our in-
tent and explaining what value we believed the surveys would be to our project. The
mailing also included a postage-paid envelope in which the respondent could return
the completed survey.

Many of the questions we asked were adapted from the 1999 WRM practicum proj-
ect on the Lake Wingra Watershed in Madison. A version of the survey and the letter
that accompanied the survey can be found in Appendix B.

Survey Results

Of the 1,000 surveys we mailed out, we received 191 responses, which is approxi-
mately a 19 percent response rate. One important point worthy of note here is that
this was a self-responding survey. If people were not interested in responding, they
simply did not respond. This introduces the potential for a selection bias. In other
words, we may have heard mostly from people with strong feelings one way or

the other on the issues we were asking about and not from those who are relatively
ambivalent on these issues. So, although our findings do give a general idea of how
people residing in the area feel about the Rowan Creek Watershed, this is by no
means a comprehensive survey of resident opinion. By the same token, we do not
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make any claims as to the statistical significance of our findings. We do, however,
believe that these results are useful in beginning to gauge public sentiment about the
general health and condition of the watershed.

Highlighted Survey Responses

Please see Appendix B to view the questions asked in the survey.

Question 1. We divided the watershed into three sections for the purpose of
understanding where the respondents live. The majority (64.9%) live be-
tween Interstate 90/94 and Highway 51. This region includes much of the
Village of Poynette. Nearly 30 percent (29.3%) of respondents live east of
Highway 51; only 3.7 percent live west of the interstate.

Question 2. Before receiving the survey, 86.1 percent of the survey respon-
dents knew their home was in or near the Rowan Creek Watershed; 13.9
percent did not. This high affirmative response rate indicates that residents
are at least aware of, and potentially interested in, their watershed surround-
ings.

Question 3. The most common uses of Rowan and/or Hinkson Creeks and
the associated recreational areas were nature appreciation (60.6%), hiking
(56.9%), fishing (56.9%), bird watching (33.5%), and hunting (21.3%). Respon-
dents were free to select as many activities as they wanted. Answers in the
open-ended “other” section included cross-country skiing, biking, wild plant
gathering, spiritual exploration, and a wedding ceremony.

Question 4. The majority of respondents visit Rowan and/or Hinkson
Creeks and the surrounding areas either weekly (25.4%) or several times a
year (34.9%); a smaller percentage visit on a monthly basis (11.8%). Interest-
ingly enough, 13.9 percent of the respondents never visit the creeks, yet they
still hold enough interest in the area that they responded to the survey.

Question 7. In assessing the value of the creeks and the surrounding areas as
an asset, 81.7 percent indicated that they were “very valuable” or “valuable.”
This result indicates that most respondents feel that the creeks are an impor-
tant part of their environment.

Question 8. In assessing the value of the creeks and surrounding areas to the
community, 81.3 percent again indicated that they were “very valuable” or
“valuable.”

Question 9. This question asked respondents to rank the benefits they derive
from the creeks and surrounding areas from the most important to the least
important. Natural beauty (63.2%), wildlife (37.4%), and fish (23.6%) received
the highest ranking while property value (14.6%) and community identity
(6.9%) received the lowest ranking. These results reveal the importance to
residents of the natural aspects of the creeks and surrounding areas.
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® Question 10. Nearly two-thirds (64.9%) of the respondents feel that current
water quality is good to fair; 26.1 percent indicated that they don’t know.

® Question 11. More than 78 percent of respondents feel that high water qual-
ity is of value. The high level of response indicates that what happens to
water quality is important to the residents.

® Question 12. More than half (51.6%) of the respondents have lived in the
watershed for more than fifteen years. Residents for one to five years (16.0%)
make up the next most frequent group. It should also be noted that many re-
spondents (28.2%) chose not to answer this question. It was important for us
to know this information because many of the questions in the survey rely on
a respondent’s knowledge of the area in which they live. The fact that more
than half of all respondents have lived within the watershed for at least 15
years lends greater value to the answers we received for the next few ques-
tions.

® Question 13. The majority of respondents (62.7%) feel that water quality has
stayed the same; 17.6 percent feel it has improved, and 19.6 percent feel it has
worsened.

m Question 15. This question asked respondents to check those environmental
issues believed to be problematic in the watershed. Respondents could check
as many answers as they desired. The results indicate that agricultural and
urban impacts to the creeks and the watershed are perceived as problems;
however, there seemed to be more concern about urban impacts. Fertilizer
and/or pesticide use on lawns and gardens (52.3%), stormwater runoff from
streets and parking lots (51.1%), trash (43.2%), and increased development
pressure (36.4%) were each checked more often than agricultural runoff
(36.4%) and cattle in streams (23.9%). Although many of the issues included
in this question could have been combined into three or four large groups,
we felt that splitting rather than lumping issues would help us better gauge
the environmental issues of concern to watershed residents. For example,
stormwater runoff and agricultural runoff could have been placed into one
general category; however, by creating two separate categories, we were able
to understand exactly which type of runoff is of greater concern.

® Question 16. Most respondents would prefer to receive information regard-
ing Rowan and Hinkson Creek in the form of newsletters (50.6%) or fact
sheets (44.4%). Additionally, 14 people (7.3%) wrote that articles in the local
and/or state papers would be an excellent way to reach people. This ques-
tion was created to determine which forms of communication would be most
well received in the Rowan Creek Watershed. Although not everyone in a
community will be interested in every topic, understanding how the major-
ity of a community would like to receive information, people, groups, and
organizations taking leadership roles are better able to inform others in the
format to which they are most apt to respond.
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Conclusions

The results of our survey indicate that there is a significant level of interest in the
health of the Rowan Creek Watershed on the part of the people who live within the
watershed. Most of the respondents use the creeks and the recreational areas along
the creeks in some way, whether for nature appreciation, hiking, or fishing. The fact
that many people living within the watershed use these areas means that they are

at least aware of the resource, whether they find it valuable or not. The results also
show that though people are divided as to whether water quality has changed in the
time that they have lived in the watershed, almost all respondents agree that there
are environmental issues in the watershed that need to be addressed.

It might be interesting to compare the opinions of longtime residents in the water-
shed with those of individuals who have lived in the watershed for less time. These
two groups of people might have different perspectives on the past and present
health of the watershed as well as on future environmental concerns. However, due
to the short duration of our project, in-depth statistical analyses of this sort were not
possible.

OUTREACH AND EDUCATION

According to the surveys and stakeholder analysis, stakeholders desire to see more
outreach and education occurring in the watershed. Outreach activities include in-
creasing public awareness of and involvement with watershed issues and project
initiatives, coordination of watershed-management activities between stakeholders,
communication of general concepts, and education on some of the more specific as-
pects of watershed management. Additionally, classroom curricula introduce water-
shed monitoring and management to students of all ages by supplying background
information, activities, and simple monitoring techniques that can supplement
textbook material and stimulate an interest in the watershed. Combining the out-
reach and education efforts put forth by stakeholders, volunteer citizens, teachers,
and students could prove beneficial for working toward the goal of instituting some
kind of watershed-management program.

Implementing a long-term monitoring program to chronicle changes, whether they
are for the better or worse, can be a useful way to assess the progress of a water-
shed-management program. Through this project, we have provided a few tools to
assist with continued stream monitoring by clubs, organizations, and local science
classes. This section would not have been possible without the assistance of Ed Som-
mers (a science instructor at Poynette High School), the FORC, the WDNR, and the
University of Wisconsin—-Cooperative Extension. It is important for all groups inter-
ested in monitoring to ensure consistent—meaning year-round and long-term—ob-
servation.
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Ongoing Efforts

Although we have placed great emphasis here on monitoring, outreach efforts
should reach beyond monitoring to include a variety of activities that can help im-
prove or maintain the quality of the Rowan Creek Watershed. The FORC has been
involved in a number of activities along these lines concerning the creek and its wa-
tershed. FORC members have, for example, planted native vegetation and planned
for the establishment of an interpretive nature trail in the Village of Poynette. They
also distribute a newsletter to improve communication on watershed-management
and creek-related projects. Finally, they have organized lectures on stormwater man-
agement, public fish shocking by the WDNR, and efforts such as cleanup days to
help boost public interest and involvement and, ultimately, to maintain the quality
of the trail and the creek.

Student Involvement

As part of our study we invited Ed Sommers, a Poynette High School science
teacher, to participate in our creek-monitoring activities to encourage him to use
similar activities in the ecology course he teaches and the conservation club at the
Poynette High School, which he oversees. He and other local educators can include
these activities in their curricula when they discuss the hydrologic cycle and the nu-
trient cycle, for example. While studying the hydrologic cycle, students could also
discuss water flow across a landscape, monitor the baseflow of the creeks at several
monitoring points, and produce creek profiles for those sites. Likewise, classroom
material about the nutrient cycle could lead directly into collecting water samples
from Rowan and Hinkson Creeks to determine the levels of nutrients, such as total
phosphorous and nitrate-nitrogen, in the creeks. Additionally, students could collect
macroinvertebrates as biological indicators to determine the relative quality of the
creek. Repetition of these monitoring techniques building off the baseline informa-
tion from our study could help stakeholders observe long-term changes in water
quality and quantity.

These simple hands-on projects can also be expanded and incorporated into an en-
vironmental science or ecology curriculum to include monitoring of other stream
parameters, such as temperature and turbidity (water clarity). Digital thermometers
that take readings on a regular schedule could be placed in the creeks to collect tem-
perature data. These data could be used to relate how water temperature changes
over time because of impacts such as development and changes in agriculture. Like
temperature, turbidity is easy to determine. Students could be assigned the task of
collecting water samples before and after a storm event to compare baseline water
clarity with the clarity of creek water following a major storm. Unlike the other as-
signments suggested, this one would be dependent upon a storm event, a natural
phenomenon that may not necessarily occur within the timeframe of a given course.

Sample lab exercises are provided in Appendix C for each of the ideas listed above,
and each of the suggested programs contains program-specific curriculum materi-
als.
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Interested readers can obtain suggestions for more comprehensive, school based
materials by contacting the University of Wisconsin—-Cooperative Extension and the
Wisconsin Department of Natural Resources. Suzanne Wade from the UW-Exten-
sion highly recommends the handbook by Mitchell and Stapp (2000) for informa-
tion about heavy metals testing, land-use practices, and computer networking as
well as details about different water-quality tests, including dissolved oxygen, fecal
coliform, pH, total solids, total phosphorous, nitrates, turbidity, biological oxygen
demand, and temperature.

Water Education Curricula

All four programs listed below are useful tools for communities interested in devel-
oping projects within a watershed. The first two programs were designed for use
with students from kindergarten to twelfth grade (K-12). The third program, Project
WET, is a curriculum-sharing site for teachers of grades K-12. The fourth program,
Water Action Volunteers (WAV), was designed for use by an entire community. All
four programs, however, have sections that can be useful for any type of group that
is interested in learning about and protecting their water resources.

We have provided a brief summary of each program below. For more detailed in-
formation, please visit the Web site listed or call the contact person listed with each
program.

Adopt-a-Watershed

MISSION: To get students in grades K-12 interested in, and aware of, their sur-
roundings though hands-on programs and community service and by using the
world around them as a “living laboratory.” Although this program is targeted at
students in grades K-12, one of the main goals is to get the community involved in
the school projects. Another strategy of this program is to use all the sciences togeth-
er to develop an understanding of and respect for the outdoors.

AGE: K-12

FUNDED BY: Nonprofit

CONTACTS: Adopt-a-Watershed
P.O. Box 1850
Hayfork, CA 96041
Telephone: (530) 628-5334
Fax: (530) 628-4212
Web site: http:/ /www.adopt-a-watershed.org

GLOBE

MISSION: The GLOBE (Global Learning and Observations to Benefit the Environ-
ments Education Program) program teaches students how to take “scientifically val-
id measurements” in a wide variety of fields while helping real scientists with data
collection. The GLOBE program uses the Internet as a communication link between
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scientists and students all over the world. Through hands-on data collection, stu-
dents are taught how scientists in four fields (atmospheric science, hydrology, soil
science, and land-cover studies) create research projects and see that the data they
have collected for the scientists are being used in actual, current studies.

AGE: K-12

FUNDED BY: National Aeronautic and Space Administration
National Science Foundation
U.S. Environmental Protection Agency
U.S. State Department
Colleges, universities, and state and local programs
in more than 100 countries
CONTACTS: The GLOBE Program
Suite 800, 1800 G St., NW
Washington, D.C. 20006
Telephone: (800) 858-9947
Web site: http:/ /www.globe.gov

Project Water Education for Teachers

MISSION: Project Water Education for Teachers (WET) was created to provide

a place for teachers to get information on how to teach about Wisconsin’s lakes,
streams, and rivers. Although the initial function of Project WET was to “dissemi-
nate teaching materials,” the biggest part of this program today is the Project WET
Curriculum and Activity guide which contains more than 90 water-related activities
for teachers to use with students in grades K-12. Additionally, Project WET holds
teacher leadership workshops at both the regional and local level.

AGES: K-12, with a focus on teacher education

FUNDED BY: The Wisconsin Lakes Partnership (University of Wisconsin—Extension,
Wisconsin Department of Natural Resources, and Wisconsin Association of Lakes)

CONTACTS: Mary Pardee, Coordinator
Project WET-Wisconsin
University of Wisconsin—Extension
College of Natural Resources
University of Wisconsin-Stevens Point
Stevens Point, WI 54481
Telephone: (715) 346-4978
Web site: http:/ /www.uwsp.edu/cnr/uwexlakes/wet

Water Action Volunteers

MISSION: The Water Action Volunteers (WAV) program is for community members
and groups that are interested in improving the quality of Wisconsin’s lakes and
streams though hands-on projects. The three biggest projects that WAV currently
promotes are citizen stream monitoring, storm-drain stenciling, and river clean-
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ups. The WAV has activity packets for each project and offers training sessions each
spring for groups interested in leading programs.

AGES: All ages

FUNDED BY: Wisconsin Department of Natural Resources and the University of
Wisconsin—-Cooperative Extension

CONTACTS: Kris Stepenuck, Coordinator
Environmental Resources Center
216 Agriculture Hall
1450 Linden Dr.
Madison, WI 53706
Telephone: (608) 264-8948
Web site: http:/ /clean-water.uwex.edu/wav

Other Resources
m  MacKenzie Environmental Education Center
Department of Natural Resources
W7303 County Highway CS
Poynette, WI 53955
Telephone: (608) 635-8110

m Center for Watershed Protection: http://www.cwp.org/

m Low Impact Development Urban Design Tools: http:/ /www.lid-
stormwater.net/

m Low Impact Development Center, Inc.: http://www.lowimpactdevelopment.
org/

m U.S. Geological Survey, Water Division: http://water.usgs.gov/

m U.S. Geological Survey, Learning Web: http:/ /interactive2.usgs.gov/
learningweb /teachers/lesson_plans.htm

CONCLUSIONS

We learned through our telephone interviews and questionnaire that there is a wide-
ly perceived need for improved coordination of watershed-management activities
currently being undertaken by a variety of stakeholders. It is clear that such coordi-
nation should involve watershed managers and local citizens, including school-aged
children. The FORC has served as an important catalyst for citizen involvement in
watershed management. Our suggestions included implementation of educational
activities in local schools and with citizen groups along with the encouragement of
continued monitoring of the Rowan Creek Watershed over time as a way of increas-
ing people’s interest in watershed issues and as a means for gauging the relative
health of the watershed as development and the kind of activities push and pull it in
new directions.
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CHAPTER 5. STORMWATER MANAGEMENT
AND REGULATION

INTRODUCTION TO STORMWATER MANAGEMENT

People and the Hydrologic Cycle

owan and Hinkson Creeks are significantly affected by the characteristics of the

watershed system in which they are located. This link exists because the quan-
tity and quality of water entering the creek are influenced by the nature of the land
over which the water passes after falling as precipitation.

This leads us once again to the fundamental problem: Given its preference, society
would have a pristine creek, which is to say a creek that reflects undisturbed wa-
tershed conditions. There are, however, many benefits to be derived from “distur-
bances” to the watershed, such as agriculture and urban development. Two impor-
tant values are, therefore, in conflict. The current strategy to resolve this conflict is
to mitigate, that is, to allow the disturbance to take place, and then to come up with
creative ways to deal with the negative effects.

Hydrologic Problems Caused by Development

Physical problems related to stormwater generally fall into two categories: harm

to people or property and harm to habitat or the environment. There is, however, a
great deal of overlap between the two groups of problems. As the idea of sustainable
development (development that is economically viable, environmentally sound, and
socially just) begins to take on a larger role in policy discussions and decision mak-
ing, it increasingly makes sense to address stormwater problems in a holistic fash-
ion, addressing both kinds of problems at once.

In Chapter 2, we discussed the following stormwater problems caused by develop-
ment that are relevant to our discussion here:

m Local and regional flooding

m Excess sediment and polluted runoff
m Streambank erosion and habitat loss
m Increased stream temperature

m Diminished groundwater supply

m Lower levels of baseflow in streams
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The root causes of these problems are landscape alterations, land- and water-use
changes, and the use of foreign or concentrated substances on the land. These basic
activities occur in agricultural and urban settings, and they can be illustrated more
clearly with the following specific examples:

m Urbanization typically leads to increased impervious surface area. Impervi-
ous surfaces prevent precipitation from infiltrating into the ground and in-
stead turn it into surface runoff. During large storms, this can result in local
and regional downstream flooding, leading to property and habitat damage.

m Agricultural fields and construction sites may have large areas of exposed
soil. When sufficient rain falls to generate runoff, it washes away much more
soil than it would if natural vegetation were in place. This erosion and result-
ing sedimentation can be costly to humans and catastrophic for aquatic life.

m The combined effect of decreases in groundwater recharge due to the intro-
duction of impervious surfaces and the drawdown of aquifers (lowering
of the water table) through pumping and/or reduced recharge can cause
problems for fish living in streams fed by groundwater. Streams fed by
groundwater tend to have stable flow and cool temperatures, in contrast to
the highly variable flows and warmer temperatures of streams fed by surface
water.

m Streambanks typically become eroded when cattle or other livestock fre-
quently trample them. This erosion damages habitat for aquatic plants and
animals, releases sediment into the stream, and introduces nutrients from
animal waste.

Stormwater-Management Processes

Just as a few fundamental types of activities can cause many specific stormwater-re-
lated problems, a few fundamental stormwater-management strategies, or process-
es, can be incorporated into a wide array of specific management tools. The follow-
ing strategies logically correspond to the disruptive activities of development that
they are intended to counterbalance:

m  Conveyance—moving stormwater away from where it originates, typically to
prevent local flooding.

m Storage—temporarily holding stormwater, often in a basin, and releasing it
slowly, which helps to prevent downstream, or regional, flooding.

m Settling—allowing suspended particles and pollutants to drop out of
stormwater held in storage; if stormwater is held in place long enough,
heavier particles settle and remain in the basin rather than polluting the
downstream water body.
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m Filtration—directing stormwater through some kind of structure that will
remove harmful substances either physically or chemically.

m Infiltration—allowing stormwater that might otherwise turn into surface
runoff to seep into the ground and recharge aquifers.

Urban Stormwater-Management History in Brief

The sequence of processes outlined in the preceding section, from conveyance to
infiltration, roughly follows the order in which stormwater-management tech-
niques have been developed over recent history. Flooding, because it has such a
clear, massive impact that hits people directly in the pocketbook, was the first major
stormwater problem to be identified and addressed by stormwater engineers in
their designs of conveyance and storage structures. Later, the desire to address wa-
ter-quality concerns became more prevalent, and the goal of particle settlement was
integrated into the design of storage facilities. More recently, filtration devices were
added to provide more thorough treatment of the water leaving a developed site.

The next step in the progression of stormwater management is to ensure that infil-
tration is maintained when development modifies the natural hydrologic system.

In particular, local infiltration (allowing would-be stormwater runoff to enter the
ground close to where it lands) is a way to address a disruption in the hydrologic
cycle quickly and effectively, allowing the problem to remain at a manageable scale.
With this strategy, the distribution of precipitation between infiltration and runoff
shifts back toward a natural balance. Infiltration practices control runoff volume, not
just the peak flow (the maximum flow rate of runoff for a given precipitation event),
as is the case with storage techniques such as retention and detention. Increased
infiltration also leads to greater groundwater recharge, increased baseflow in local
streams, and lower stream temperatures.

Researchers and engineers are currently working to develop, test, and fine-tune a
variety of local infiltration strategies, some of which have already been proven ef-
fective in practice. Similarly, the regulatory community, including the Wisconsin
Department of Natural Resources, is developing rules and guidelines that will make
infiltration a fundamental aspect of stormwater planning. Some communities have
already implemented these new strategies, and as information becomes more wide-
ly available, the number of participants will increase.

URBAN STORMWATER-MANAGEMENT PRACTICES

Infiltration is a cornerstone of an increasingly popular approach known as low-im-
pact development. In general, the goal of low-impact development is to use avail-
able scientific knowledge to allow development to take place while protecting the
character and the quality of the natural environment. This requires an awareness of
the many ways in which habitat, water quality, and natural resources are affected
by changes to a particular system. Although low-impact development encompasses
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more than just hydrology, and although some low-impact development strategies
do not result in hydrologic benefits, the goal of maintaining infiltration is consistent
with the spirit of this approach.

Water Quantity: Local Flooding and Property Damage

Traditional Conveyance Infrastructure

As stated earlier, the primary concern of the stormwater engineer has been to elimi-
nate the costs of flooding brought on by development. The first step in this process
has been to move stormwater away from property as quickly as possible. The tools
for doing this are streets, sidewalks, curbs, gutters, storm sewers, and culverts.
When properly designed, these hard, sloped, and relatively smooth surfaces ef-
fectively move water away from a developed area. Although stormwater runoff
can overwhelm this kind of conveyance system, the drainage pattern built into and
around the local transportation network usually serves as the first line of defense
against flooding in developed areas.

Detention Basins

In traditional designs, stormwater is carried to a predetermined location, where it is
stored in a detention (retention) basin. The increased amount of impervious surfaces
in developed areas generally leads to higher peak flows to the downstream channel;
detention basins are a common method of reducing these flows to pre-developed
levels, or some other desired level.

The principle underlying detention basins is simple. Given that the volume of run-
off will increase by some determined amount, the basin is constructed so that it can
store the excess runoff and release it at an acceptable rate through some kind of out-
let-control structure, which regulates the flow of water exiting a detention basin.

Detention basins vary significantly in size, depending on the size of the area they
serve as well as the storm for which they are designed. In Poynette, for example, the
established “design storm” is the 10-year storm (a storm that has a 1 in 10 chance of
occurring in a given year; for Poynette, this is approximately 4.1 inches of rain in a
24-hour period).

Within the limits of what it is meant to address, the stormwater detention basin is
generally effective. It is advantageous in that it is conceptually simple, its design
methods are well established, and when properly designed, it can accomplish the
goal of reducing peak stormwater flow rates. On the other hand, detention basins
are generally costly in terms of the space they require, they are usually designed
without sufficient attention to aesthetics, and they do not address the issue of re-
gional flooding. Additionally, detention basins do not fully address concerns over
pollution and sediment. They can, however, contribute somewhat to the improve-
ment of water quality by slowing down stormwater and allowing sediment and at-
tached pollutants to settle out. In combination with other practices, detention can be
an effective water-quality improvement technique.
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Water Quality: Sediment and Pollutant Removal

Construction-Site Erosion and Sediment Control

Construction sites are potential locations for serious human alterations to natural
hydrology, causing stormwater runoff and related detrimental impacts on local wa-
ter bodies. The impacts can be especially serious due to the large areas of disturbed
land left exposed to potential soil erosion and sediment loss during construction.

Due to the importance of addressing the issues of sediment and erosion control
from construction sites, many local jurisdictions have in place ordinances encour-
aging and/or requiring the use of management practices appropriate for dealing
with these potential problems. In the Village of Poynette, for example, controls to
keep erosion at predevelopment levels must be in place for anything qualifying as a
“land-disturbing activity,” a term broadly defined by the ordinance.

Construction-site erosion and sediment-control practices can be structural or vegeta-
tive in nature. In either case, erosion- and sediment-control practices should be co-
ordinated and planned for in advance of the start of construction. The U.S. Depart-
ment of Transportation’s Urban Drainage Design Manual (1996) lists the following
basic principles that should be followed when creating and implementing a plan for
successful construction-site erosion and sediment control:

m Plan the project to fit the particular topography, soils, drainage patterns, and
natural vegetation of the site.

® Minimize the extent of the area exposed and the duration of exposure.
m Apply erosion-control practices within the site to prevent on-site damage.

m Apply perimeter-control practices to protect the disturbed area from off-site
runoff and to prevent sedimentation damage to areas below the develop-
ment site.

m Keep runoff velocities low and retain runoff on the site to the extent possible.
m Stabilize disturbed areas immediately after final grade has been attained.

m Implement a thorough maintenance and follow-up program. Erosion and
sediment controls should be inspected and repaired as necessary following
each significant rainfall event.

Some practices for construction-site erosion and sediment control include the fol-
lowing:

m Mulch and/or seed areas that have disturbed soils to prevent erosion and
reduce stormwater-flow velocity.

m Construct sediment basins to detain runoff and allow sediment to settle out
before water runs into local water bodies or storm-drainage infrastructure.
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m Construct check dams across drainage ditches to reduce runoff velocities and
remove sediment from stormwater flowing through the ditches.

m Install silt fences at the base of slopes and around the perimeter of the site to
keep sediment from leaving the site and to reduce the velocity of stormwater
runoff. Silt fences are the most common construction-site erosion and sedi-
ment-control practice.

m Use brush barriers (piled-up brush cleared from the site) to bar sediment from
leaving a site and earthen diversion dikes to divert runoff water to appropri-
ate locations for treatment.

m Install temporary slope drains (flexible tubing or conduits) to convey runoff
water from the top of a disturbed slope to the bottom so that the slope will
not erode. These devices can also be used to transfer runoff to an appropriate
place for treatment.

Two important aspects of construction-site erosion and sediment control, without
which all the recommendations above might prove ineffective, are proper enforce-
ment and adequate penalties for noncompliance. Once a community has decided
upon a stormwater-management approach, the responsible governmental represen-
tative, municipal or otherwise, must have the authority and the tools required to ef-
fectively encourage people to carry out the actions that lead to watershed health.

For construction activities that may take place in the Rowan Creek Watershed, the
Wisconsin Construction Site Best Management Practice Handbook may be the best
reference (Wisconsin Department of Natural Resources, 1990). This guide is avail-
able from the State of Wisconsin at a minimal cost. The State’s Bureau of Document
Sales can be reached at 202 S. Thornton Ave. P.O. Box 7840, Madison, Wisconsin
53707-7840, telephone (608) 266-3358.

Other Urban Stormwater-Management Practices
for Sediment and Pollutant Removal

Beyond the specific set of practices and approaches that can be used to address
construction-site erosion and sediment control, several specific urban stormwater-
management practices can address problems relating to sediment and other pollut-
ants and their impacts on water quality. The practices included in this category meet
their objectives by filtering out sediment and other pollutants either by mechanical
means or by relying on the natural filtering capabilities of various forms of vegeta-
tion.

Water-Quality Swales. Water-quality swales are vegetated, open channels that
are carved out of the soil and that collect and convey stormwater runoff. They
are in many cases used along roadways as an alternative to curbs and gutters,
especially in more rural developed areas. They can be dry, wet, or vegetated
depending on local soil and groundwater conditions.
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Water-quality swales address water quality directly by removing some
pollutants. They also aid in controlling peak stormwater volume, by way of
storage, and water quantity, by fostering infiltration.

Filter Strips. A filter strip is a kind of non-structural, vegetative practice that
can be used to deal with stormwater runoff in urbanized and rural/agricultural
environments. Generally, filter strips do not stand alone; rather, they are
incorporated into an overall stormwater-management system. This system can
include structural components, such as storm sewers and detention basins, or
non-structural alternatives, such as grass swales and constructed wetlands.

A grass swale is a vegetated channel designed to convey stormwater and
remove sediment from it; a filter strip is a flat, wide, open, vegetated space
designed to handle sheet flow of runoff water instead of concentrated channel
flow. Filter strips otherwise act in similar ways to grass swales, relying on
grasses and other vegetation to keep soil from eroding, to filter out sediments
and other insoluble pollutants before they reach a natural water body, and to
reduce runoff velocity and volume slightly. According to the U.S. Department
of Transportation (1996) “[f]ilter strips are also of great value in preserving
the riparian zone [along a stream or other water body] and stabilizing
streambanks.” Other secondary benefits of filter strips include the wildlife
habitat they can provide, their relatively low cost, and the aesthetic benefits they
can provide.

Constructed Wetlands. Constructed wetlands are manmade systems designed

to collect stormwater and remove pollutants, including soluble nutrients, with
the help of wetland vegetation. They do not have the same ecological functions
as natural wetlands. Several wetland design types are suited for various
conditions, including shallow marsh systems, pond/wetland systems, extended
detention wetlands, and pocket wetlands. In addition to controlling stormwater
volume and reducing flooding, constructed wetlands maximize pollutant
removal through a combination of biological uptake and particle settling.

Sediment Traps. A sediment trap is a constructed pool featuring a filtering device
at its outlet, which leads to the primary local stormwater-management structure
(detention basin, pond, or wetland). Sediment traps are designed to be used in
conjunction with, and to increase the effectiveness of, a primary stormwater-
management structure. They work by slowing and collecting stormwater,
allowing suspended solids to settle and pollutants to be filtered out before the
water exits the trap.

Inline and Vegetative Filters. Inline and vegetative filters can be installed in and
at the end of storm sewer pipes, respectively. The aim of each is to reduce the
amounts of sediment and other pollutants reaching the water body into which
the storm sewer eventually drains. These structural stormwater-management
features generally require frequent maintenance and/or cleaning, but they may
be a viable option in situations where there are no alternatives available for
minimizing pollutant loads in stormwater headed for a nearby water body.
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Sand and Organic Filters. Sand and organic filters consist of beds of sand or peat,
or combinations of these and other materials, either underlain with perforated
drains or designed with cells and baffles with inlets and outlets. As stormwater
runs off impervious surfaces, it can be diverted to the filter and allowed to
settle. The stormwater would then be filtered and, finally, allowed to infiltrate
the ground or sent to another stormwater-management structure. These devices
can be used in areas with thin soils, high evaporation rates, low infiltration
rates, and/or limited space. Sand and organic filters can be utilized in densely
populated urban locations with small, completely impervious drainage areas.

Sand and organic filters can be used to address two problems. In highly urban
areas that have a high concentration of impervious surfaces, these filters can
be used to allow stormwater runoff to recharge the groundwater. This reduces
the total stormwater discharge volume and allows the replenishment of local
aquifers. At the same time, filtering stormwater contaminants addresses water-
quality concerns in relation to surface water and groundwater.

Sand and organic filters are designed as off-line stormwater-management
practices, meaning that they perform a secondary task in the overall system

to control stormwater, in this case improving water quality. However, careful
design or an increased number of filters could allow for the control of peak
discharge rates, addressing water quantity to some extent as well. These filters
provide a high removal rate of sediment and trace metals and a moderate
reduction of nutrients, biological oxygen demand, and coliform bacteria,
pollutants of concern in many agricultural settings.

Underground Retention Systems. Underground retention systems, such as water-
quality inlets and deep sump catch basins, are designed only to remove trash,
debris, and some amount of sediment, oil, and grease from stormwater runoff.
As a result, the water reaching downstream stormwater-management structures
is less contaminated, and ultimately local water resources are impacted to a
lesser extent.

Water-quality inlets commonly consist of three settling chambers. The first
chamber is a permanent pool of water about 4 feet deep in which floatable
debris is trapped and sediment settles to the bottom. Connected at about half
that depth is the second chamber with another permanent pool of water of about
equal depth. Stormwater passes through screened orifices and is deposited into
this chamber. Here, o0il and grease float to the surface or attach to sediments
and settle out. The stormwater then passes through the bottom opening of an
inverted pipe and into a third chamber. If the outlet of the third chamber is
above the water-quality inlet’s deepest point, another permanent pool will form
for settling. The remaining stormwater is routed out of the final chamber and
into a storm-drain system or another stormwater-management structure.

A deep sump catch basin uses a similar approach, but without chambers. The
deep sump design allows stormwater to enter at the top of the basin. The
outflow point is at least 4 feet below the inflow and is generally four times
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the diameter. Stormwater moves through screened orifices to the basin, where
lighter pollutants float and the heavier pollutants settle out. The remaining
stormwater must pass through the bottom opening of an inverted pipe.

Typical locations for water-quality inlets and deep sump catch basins include
gas stations, parking lots, convenience stores, and other areas with high levels
of vehicular traffic. Sites that might be appropriate include areas that have
high amounts of impervious surface and sites that are expected to receive large
amounts of sediment and /or hydrocarbon loadings.

Water-quality inlets and deep sump catch basins are best used to provide
pretreatment for downstream management structures and in retrofit situations;
they provide water-quality treatment for small urban lots where larger
structures are not feasible because of site constraints. These underground
detention systems have limited storage capacity, detention time, and pollutant
removal so they cannot be used to meet stormwater-management standards
alone. They are, however, recommended as pretreatment tools for other
technologies. Provided they are designed and maintained properly, these
devices can provide effective pretreatment of sediment, oil, and grease that may
otherwise damage downstream stormwater-management structures or natural
resources.

Water Quantity: Restoring the Hydrologic Cycle

The following practices attempt to restore the predevelopment hydrologic cycle
by facilitating infiltration to reestablish predevelopment levels of groundwater re-
charge and reduce the amount of surface runoff caused by human activities.

Infiltration Basins

Infiltration basins are excavations that collect and temporarily store stormwater run-
off. They are constructed in permeable soils so that the stored water can infiltrate
the local aquifer. Because of concerns about clogging and groundwater contamina-
tion, infiltration basins are recommended for use in small drainage areas and for
stormwater with low sediment and pollutant loads.

In addition to the benefits of standard detention and retention basins, infiltration ba-
sins return a part of precipitation to the local aquifer. Also, local flooding is reduced
and pollutants are removed as water percolates through the soil.

Infiltration Trenches

Infiltration trenches are shallow, narrow ditches filled with stone and lined with fil-
ter fabric. They collect stormwater and allow it to slowly infiltrate the soil below.
Trenches are best suited for small drainage areas with limited space.

Infiltration trenches aid in controlling stormwater volume and water quality by di-
verting would-be runoff into the ground and by removing pollutants.
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Rain Gardens

Rain gardens, like infiltration basins and infiltration trenches, encourage the infil-
tration of runoff water that drains into them. In rain gardens, that water typically
comes from roof downspouts, sump pump outlets, and other small-scale impervi-
ous surfaces. Rain gardens are usually used in a residential setting, although this
technique is applicable in other urban and rural situations as well.

A rain garden is a flat-bottomed depression in a lawn area adjacent to, and just
down-slope of, the impervious surfaces whose runoff the rain garden is intended

to manage. This can even include the lawn itself, a semi-impervious surface when
compared with natural vegetation. The depression is planted with natural wildflow-
ers and grasses whose roots help to encourage the water captured in the rain garden
during and after a rain event to infiltrate down to the groundwater as it would have
under more natural conditions. Runoff water from roof downspouts, sump pumps,
lawns, and even driveways is directed into the rain garden for temporary storage
and eventual infiltration into the ground.

Reliance on rain gardens throughout a neighborhood can significantly restore the
natural hydrologic balance, minimizing the impacts of the development on a local
stream’s flow regime and water quality while maintaining near predevelopment
levels of groundwater recharge. This is especially important in areas where aquifers
are the primary source for drinking water and where local citizens view groundwa-
ter-fed cold water streams, such as Rowan and Hinkson Creeks, as valuable natural
resources. This can also potentially reduce the cost of stormwater-management in-
frastructure for development because it can be designed at a small scale.

The primary benefits of incorporating rain gardens into a single residential lot, or
an entire subdivision or neighborhood, relate to their ability to manage stormwater.
These benefits include reduced runoff volumes in local stormwater-management
facilities, which can allow for reduced expenditures on infrastructure such as storm
sewers and detention ponds; reduced flow volumes in nearby streams, which help
reduce the streambank erosion and loss of wildlife habitat that come with increased
flow in streams; increased infiltration of stormwater, which helps to restore natural
levels of groundwater recharge to replenish aquifers and maintain stream baseflow
and temperatures during dry periods; reduced pollutant and sediment loads to
nearby water bodies; and reduced chances of local flooding. Secondary benefits of
rain gardens include increased wildlife habitat, enhanced aesthetics, and improved
home values.

Porous Pavement

Porous pavement is a fairly self-explanatory stormwater-management practice: It is
pavement that allows water to soak through into the ground rather than simply run-
ning off. There are a number of specific types of porous pavement, but they all share
the same basic goal of establishing a surface firm enough to be used by cars, but
constructed with gaps to allow stormwater to infiltrate.
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Up to 70 percent of the problematic impervious area associated with development
can be considered “automobile habitat,” constructed primarily to accommodate the
needs of a society that relies heavily upon the car (Scheuler, 1995). Porous pavement
is an attempt to address at the source the hydrologic problems associated with this
aspect of development.

Dry Wells

A dry well is an excavated pit that is backfilled with aggregate rock containing 30
to 40 percent void space. Its purposes are to facilitate the infiltration of good qual-
ity stormwater runoff, such as uncontaminated roof runoff, and to reduce the total
quantity of stormwater runoff.

Increasing the total amount of stormwater infiltrating the ground results in a reduc-
tion in stormwater runoff volume. As a result, downstream stormwater-manage-
ment and conveyance structures can be made more effective and less costly. Dry
wells are also applicable to areas where stormwater drains are not available.

Site Planning

Site planning is different from the other stormwater-management practices described
in this section because it does not involve the construction of any kind of structure
to deal with stormwater runoff. It also differs from some of the non-structural prac-
tices we have described, although it is related to these in some ways. Site planning
occurs one step earlier in the development process than the design of the other prac-
tices, structural and non-structural, that we have detailed. Site planning is a process
of thinking in advance about how the goals for a given development can be met
while keeping in mind the development’s eventual impacts on the hydrology of the
site and designing the development specifically to minimize those impacts.

Site planning may involve determining the planned uses for the roads, sidewalks,
parking lots, and other impervious areas that are desired in a given development
and then reducing the area of those impervious surfaces to just the amount that

is truly needed to meet their intended uses. Roads in residential subdivisions, for
example, are sometimes built much wider than necessary to handle the traffic and
parking needs of residents. This comes at significantly increased cost to the devel-
oper in the short term and increased maintenance, plowing, and replacement costs
for the local municipality over the long term. Likewise, parking lots in commercial
shopping centers are in many cases built larger than necessary, especially if there is
available parking in adjacent lots in an area featuring several shopping destinations.
These wider roads and larger parking lots obviously contribute to greater areas

of impervious surface, which, in turn, may cause problems for local streams and
groundwater resources.

Site planning also involves paying close attention to the local topography, hydrol-
ogy, and ecology of an area in designing a development, whether it is single-family
housing, multi-family housing, or a commercial or industrial building, to minimize
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impacts on local hydrology and ecology. For example, not constructing buildings or
roads on steep slopes makes sense from a stormwater-management perspective be-
cause those steep slopes, if they were developed, could easily erode, causing a vari-
ety of runoff-related problems. Another site-planning approach involves the idea of
leaving intact natural drainageways and the buffer areas that exist around them so
that nature’s stormwater-management “infrastructure” can be allowed to continue
playing its role in conveying and treating stormwater runoff before it reaches a lo-
cal stream or other water body. In these ways, the impacts of human developments
on the natural hydrologic cycle can be minimized. This can be done in many cases
without any additional costs and possibly at a cost savings.

Some site-planning techniques that are not primarily designed to address
stormwater management can play a secondary role in the overall plan to control
stormwater runoff from a given development. One example for residential subdivi-
sions is cluster design, a technique also referred to as “conservation-subdivision”
design. In conservation-subdivision design, the amount of area covered by impervi-
ous surfaces and disturbed by construction activities is reduced by concentrating
(clustering) lots and buildings in areas away from valuable natural resources such
as rivers and streams, viable farmland, or open space. This preserves valuable natu-
ral resources, but also reduces the amount of impervious surface area. This benefits
local streams and other water bodies by reducing stormwater runoff volumes and
limiting the potential for polluted runoff to diminish local water quality. Conserva-
tion-subdivision design inherently incorporates site-planning techniques, such as
avoiding building on steep slopes, maintaining intact natural drainageways, and
thinking about local topography in the design of the development.

AGRICULTURAL RUNOFF-MANAGEMENT PRACTICES

One of the goals of this report is to provide information for people who will likely
be dealing with an increased amount of urban development in the Rowan Creek
Watershed. However, agricultural runoff continues to be the most significant threat
to the health of Rowan and Hinkson Creeks, due to the ever-present threats of ero-
sion and nutrient pollution associated with farming activities. This is not to say that
the current state of agricultural activities in the Rowan Creek Watershed is dire from
the perspective of the creeks; that is not the case. However, to protect local water re-
sources, those watershed stakeholders involved with stormwater management will
need to maintain their focus on the problems of agricultural runoff as they increas-
ingly bring knowledge of urban stormwater issues into their field of vision.

Many agricultural best management practices have been and continue to be used
on farms throughout the Rowan Creek Watershed, and they are probably familiar to
many people responsible for making decisions about watershed management (table
5.1). We have divided the agricultural practices into the following three categories;
each category focuses on a related set of problems that the management strategies
are meant to address:
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m physical impairments to a stream associated with soil erosion and the associ-
ated introduction of sediment;

m problems caused by the introduction of nutrients from farming activities into
a stream; and

m practices that address sediment and nutrient problems while also providing
other benefits.

The following descriptions of these agricultural practices were taken from Natural
Resources Conservation Service (2002) and summarized for the sake of convenience
and completeness. The reader should turn to that document for a more in-depth dis-
cussion of each practice and its implementation.

Soil Erosion and Sedimentation

The introduction of sediment into a stream can dramatically affect its physical char-
acteristics. For example, habitat for fish and other aquatic animals can be destroyed.
The following practices attempt to reduce soil erosion from agricultural fields and
its subsequent deposition as sediment in streams.

Table 5.1. Comparison of agricultural best management practices.

Management practice Effectiveness Capital cost On-site benefit
Waste-management system High Moderate Moderate
Long-term manure storage facility High High Moderate
Short-term manure storage facility High Moderate Moderate
“Critical area stabilization (conservation High Low Moderate

cover, mulching, tree/shrub
establishment, crop residue use)”

Contour farming/cropping High Low Moderate
Reduced tillage High Low Moderate
Field diversions High Moderate Moderate
Riparian forest buffers High High Low
Grade stabilization structures High High Low
Grassed waterways High Moderate Moderate
Animal trails and walkways High Low Low
Strip cropping (on the contour) High Low Moderate
Terracing High Moderate Moderate

Source: Water Resources Management Practicum (1997)
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Conservation Cover

Conservation cover describes perennial vegetative cover established and maintained
to protect soil and water resources on land that has been retired from agricultural
production. By establishing native vegetation on retired agricultural land, especially
those areas that are closest to streams or on steep, erodible slopes, soil erosion and
sedimentation can be significantly reduced.

Cover Crops/Green Manure

Cover crops are close-growing grasses, legumes, or small grains grown on agricul-
tural fields primarily for seasonal erosion protection and soil improvement. These
crops are planted outside the growing season to control erosion during periods of
the year when major crops do not furnish adequate cover to protect the soil from
erosion. These crops also add organic material to the soil and improve infiltration,
aeration, and tilth. A cover crop can be converted into a green manure by turning it
over into the soil (prior to its decomposing fully) to enrich the soil. Plants not grown
on-site can also be mixed into the soil as green manure.

Crop-Residue Management

Managing the distribution, orientation, and amount of plant residue left over from
previous plantings protects cultivated fields during critical erosion periods. Several
specific types of tilling practices accomplish this management objective. The most
common practices are no till (or strip till), mulch till, and ridge till. Each practice ad-
dresses an uncultivated field in a way that leaves crop residue at the surface of the
soil to provide tilled soil with a cover from eroding wind, to lessen the impact of
pounding raindrops, to impede water runoff, and to provide habitat for local wild-
life. As a result, soil moisture is conserved, infiltration is increased, soil loss is re-
duced, soil tilth is improved, and wildlife food and cover are provided.

Mulching

Mulching is the application of plant residues or any other suitable material not pro-
duced on the site to the soil surface to conserve soil moisture, prevent surface com-
paction or crusting, reduce runoff and erosion, control weeds, and establish plant
cover. This practice creates a cover that protects bare soil from the elements. Wind
and water have a more difficult time taking away the topsoil, and water is allowed
to infiltrate the soil. As a result, more soil is available to retain soil moisture and less
water can run off.

Contour Farming

In contour farming, land preparation, planting, and cultivation of sloping land are
done in a curving pattern rather than straight up and down the slopes. Farming
the land by plowing and planting up and down the slopes allows water to flow
unimpeded down the rows. Subsequently, the water gains speed and erodes away
the soil. Following the natural contours of the land, on the other hand, minimizes
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erosion by limiting the length of the pathways runoff water can follow as it moves
down a slope. Placing furrows and rows of crops in the way of the water limits the
length of these pathways and slows runoff water. This fosters infiltration and reduc-
es the ability of the water to erode the soil.

Strip Cropping

Strip cropping involves growing crops in a systematic arrangement of strips or bands
along the contour across the slope to reduce water erosion. Crops are arranged so
that a strip of grass or some other close-growing crop is alternated with a strip of
clean-tilled crop, or a strip of grass can be alternated with a close-growing crop. By
alternating crops, runoff is slowed down, stormwater quantity is reduced through
infiltration, and runoff is filtered. In the end, less sediment is allowed to move
downslope.

Terracing

Terracing is the construction of an earthen embankment, a channel, or a combina-
tion of a ridge and a channel across a slope to reduce erosion. Terracing reduces

the length of the slope across which runoff water can travel. Reducing slope length
prevents runoff water from achieving erosive velocities, thus precluding the sedi-
mentation of nearby streams. There are also some secondary benefits of terracing ag-
ricultural fields. The soil on a terrace is better able to conserve moisture. The farmer
is potentially safer operating his or her machinery on the flatter slopes of a terrace
than he or she would be on the steeper slopes the terrace replaced. Additionally, ter-
racing also helps to reduce flooding of low areas of farm fields.

Diversions

During periods of intense precipitation, runoff mobilizes topsoil and moves it
downhill, eventually leaving upslope fields unproductive. After a rain event, runoff
can also pool in downslope locations, drowning crops. A diversion is a channel that
is constructed across agricultural slopes and that features a supporting ridge on the
lower side. Diversions address excessive water by conveying it away from areas of
the field that are susceptible to ponding and erosion and toward other areas where
water is welcome, such as grassed waterways.

Grade-Stabilization Structures

Grade-stabilization structures are used to control the grade and head cutting in natural
or artificial channels. They flatten or stabilize the slope of a water pathway and sub-
sequently slow down runoff, reducing the slope’s erodibility. The water conveyed
by these structures carries less sediment and is, therefore, less likely to cause stream
sedimentation problems. Grade-stabilization structures can be either a combination
of earth embankments and mechanical spillways, or full-flow detention-type struc-
tures, which prevent the formation or advance of gullies, enhance environmental
quality, and reduce pollution hazards.
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Sediment- and Water-Control Basins

Sediment- and water-control basins are designed to collect and store waterborne debris
or sediment. As water moves off an agricultural field, it flows into the basin and its
speed is reduced. As the water slows, debris and sediment are released and settle to
the bottom; the purer water is either stored or conveyed to a safe disposal area. This
process abates silt, gravel, stone, agricultural wastes, or other detritus that might
otherwise pollute nearby water bodies. Sediment- and water-control basins also pre-
serve the capacity of reservoirs, ditches, canals, diversions, waterways, and streams.

Grassed Waterways

Grassed waterways are natural or constructed channels that are graded and vegetated
for the conveyance of runoff from terraces, diversions, or other areas in agricultural
tields where water is concentrated. The vegetative cover in a grassed waterway al-
lows virtually no soil erosion to occur and removes pollutants. Runoff water that is
conveyed into a stream via grassed waterways will have a lower concentration of
sediment and other pollutants, resulting in a healthier stream ecosystem.

Animal Trails and Walkways

Animal trails and walkways are special travel lanes that facilitate the movement of
livestock across or near streams without causing the kinds of erosion and pollution
that animals can cause in these areas. When designed properly, they can provide or
improve access for livestock to food, water, or shelter livestock away from ecologi-
cally sensitive or erodible sites, such as streambanks and steep slopes. Minimizing
livestock access to these sensitive areas benefits the ecosystem tremendously.

Nutrient Runoff Control

Excess nutrients, such as nitrogen and phosphorus, arising from agricultural activi-
ties, such as cropland fertilization, barnyard management, and manure spreading,
can cause water-quality problems in streams. For example, excess nutrients can lead
to nuisance plant and algae growth. One consequence of excessive plant growth is a
reduction in dissolved oxygen levels, which can have damaging effects on fish and
other aquatic organisms. The following practices aim to control the amount of nutri-
ents that can potentially run off into a stream.

Waste-Management System

A waste-management system is a multi-component system for managing liquid and
solid waste, including runoff from concentrated waste areas, in which all compo-
nents are installed in a manner that does not degrade air, soil, or water resources.
The components of a waste-management system can include dikes, diversions,
fencing, filter strips, grassed waterways, irrigation systems, irrigation-water convey-
ance, pond sealing or lining, roof-runoff management, sediment basins, and subsur-
face drains.
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Waste-Storage Facilities

Waste-storage facilities are impoundments that are made by constructing an embank-
ment and/or excavating a pit or dugout or by fabricating a structure. The purpose
of these facilities is to temporarily store wastes, such as manure, wastewater, and
contaminated runoff, in a manner that safeguards the environment. These wastes
are subsequently removed from the impoundment and either taken to a proper dis-
posal facility or applied to the land as fertilizer. When properly built, waste-storage
facilities can do an adequate job of storing waste for further use without the risks
inherent in storing unconfined waste in a place where rain and runoff might lead to
pollution of a nearby stream.

Closure of Waste Impoundments

All too often, waste-storage facilities are not properly designed or are not used for
their intended purpose. In these cases, the continued operation of the waste-storage
facility should be stopped and the facility should be closed, in an environmentally
safe manner, for the purposes of protecting surface-water quality and groundwater
resources, eliminating a safety hazard for humans and livestock and safeguarding
human health.

Rural Roof-Runoff Management

A rural roof-runoff management system is any facility that collects, controls, and dis-
poses of runoff water from the roofs of rural buildings. These techniques prevent
roof runoff from flowing across concentrated livestock-waste areas, such as barn-
yards, roads, and alleys. They can help reduce pollution and erosion, improve water
quality, prevent barnyard flooding, and improve drainage.

Nutrient Management

Managing the amount, form, placement, and timing of applications of nutrients to
crop fields is known as nutrient management. In the past, some nutrient-application
practices oversupplied crop fields with nutrients such as nitrogen and phosphorus,
making it easier for nearby water bodies to receive excessive amounts of these nutri-
ents. Nutrient-management techniques ensure the supply of nutrients necessary for
crop production and minimize the entry of excess nutrients to surface water and/or
groundwater.

Combined Practices

Riparian Forest Buffers

Riparian forest buffers are areas planted with trees, shrubs, and herbaceous plants that
together function as a vegetated boundary between two adjacent ecosystems. Usu-
ally, one ecosystem is either a lake or a stream and the other is a planted agricultural
tield. These buffers intercept runoff from agricultural lands before it can flow into
nearby water bodies. Generally, they provide the following benefits:
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They improve water quality by reducing amounts of sediment, organic mat-
ter, nutrients, pesticides, and other pollutants in surface runoff and by reduc-
ing the amounts of nutrients and other chemicals in shallow groundwater.

They improve water quality by establishing permanent tree and herbaceous
cover in floodplain areas subject to out-of-bank flow and/or scour erosion.

They increase transpiration and infiltration, resulting in slower groundwater
discharge to streams and reduced flood flows, both of which help to mitigate
flood damage.

They provide shade that lowers water temperatures and facilitates high
stream dissolved-oxygen concentrations, thus improving habitat for aquatic
organisms.

They provide a source of detritus and large woody cover for aquatic organ-
isms.

They provide habitat and corridors for aquatic and terrestrial flora and
fauna.

They increase the biodiversity of plant and animal species in riparian areas.

Tree or Shrub Establishment

Establishing woody plants and trees by transplanting or seeding is another practice
that has several benefits. This practice

provides erosion control by stabilizing the subsurface;

reduces air pollution and provides for the uptake of soil and waterborne
chemicals and nutrients;

provides wildlife habitat;
establishes woody plants for forest products;
beautifies an area; and

restores woody communities.

Wetland Restoration

Wetland restoration can be done on sites that were historically wetlands, but that
have been farmed or otherwise modified. By converting a site back to wetland,
sometimes just by ceasing agricultural activities and other times by re-engineering
the hydrology on the site, wetland functions such as flood control, sediment and nu-
trient trapping, and wildlife habitat can be restored as well.

78 THE FUTURE OF ROWAN CREEK WATERSHED



Existing Funding Programs for Farmers

Many farm operators try to enroll in government cost-sharing programs to offset
the costs of installing recommended runoff-management practices. Governments at
levels from local to state to federal offer programs to provide incentives for farmers
to implement practices that are in the best interests of society as a whole.

Conservation Reserve Program

The Food Security Act of 1985 established the Federal Conservation Reserve Pro-
gram (CRP) to offer landowners annual rental, incentive, and cost-share payments
in return for taking approved cropland out of production and planting long-term,
resource-conserving covers for the purposes of improving soil quantity, water qual-
ity, and wildlife resources. The CRP program is implemented through the Com-
modity Credit Corporation and administered through the Farm Service Agency.
These entities make this assistance available in an amount equal to not more than
50 percent of the landowner’s costs in establishing approved practices.

Conservation Reserve Enhancement Program

The Conservation Reserve Enhancement Program (CREP) is an offshoot of CRP in
which landowners can enroll agricultural lands into conservation practices, such

as riparian buffers, filter strips, wetland restorations, and grassed waterways, for
economic benefit. This program is administered by a federal-state-local partnership
between the U.S. Department of Agriculture, the Farm Service Agency, the Natural
Resources Conservation Service, the Department of Natural Resources, and the local
county Land Conservation Department. In the Rowan Creek Watershed, the town-
ships of Dekorra, Lowville, Arlington, Lodi, and Leeds are eligible for this program.
Participants in CREP receive annual rental payments for their land and 50 to 90 per-
cent of the cost to implement the desired conservation practice(s).

Wetlands Reserve Program

The Wetlands Reserve Program (WRP) provides landowners cost sharing and /or
long-term permanent easements for the restoration of certain agricultural lands
back to permanent wetlands. The 2002 Farm Bill has increased the number of acres
nationwide that is eligible for this program from 1.075 million to 2.275 million acres.

Environmental Quality Incentives Program

The Environmental Quality Incentives Program (EQIP) provides technical assis-
tance, cost sharing, and incentive payments to assist livestock and crop producers
with conservation and environmental improvements. The 2002 Farm Bill has in-
creased the annual funding for this program from $220 million to $1.3 billion. Addi-
tionally, $220 million has been earmarked to provide for the installation of ground-
water and surface-water conservation practices.
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Wildlife Habitat Incentives Program

The Wildlife Habitat Incentives Program (WHIP) provides cost sharing and incen-
tives to people who own or control land and want to develop and improve wildlife
habitat. This program is administered through the Natural Resources Conservation
Service, which provides technical assistance and up to 75 percent cost-share assis-
tance to establish and improve fish and wildlife habitat. The 2002 Farm Bill provides
$700 million for this program over the next 10 years.

Farmland Protection Program

The Farmland Protection Program (FPP) provides funding for state, local, tribal, and
private organizations to purchase development rights and help keep productive
farmland in agricultural use. This program is slated to receive $1 billion over the
next 10 years.

These are just a few of the many programs in which landowners can enroll to aid
with the installation of recommended stormwater-management practices. For
turther information on these and other programs contact the Wisconsin Office of
the Natural Resources Conservation Service (telephone, 608/276-8732; online at
<http:/ /www.winrcs.usda.gov/>).

BARRIERS TO BETTER STORMWATER MANAGEMENT

As they have just been presented, innovative and environmentally friendly
stormwater-management practices seem to have no real drawbacks. Using these
techniques, individual landowners and communities can balance development and
environmental protection, and they can do so in ways that are aesthetically and eco-
nomically acceptable. This naturally begs the question: Why are these practices not
already being implemented on a broad scale?

In general, any new initiative takes some time to catch on. However, there is more
to the explanation for the current lack of implementation of best management prac-
tices than “it takes some time.” If the residents of the Rowan Creek Watershed want
to move with confidence in adopting top-of-the-line community standards, local
officials would be well served by an improved understanding of the specific issues
standing in the way.

Urban Barriers

We believe that increasing infiltration is the next important step in stormwater man-
agement, and it should be understood that this is an innovative approach that will
not come about without some effort. Recently, researchers from the University of
Wisconsin have been working to identify the barriers to implementation of infiltra-
tion practices. This research was conducted in Dane County, as well as in other parts
of Wisconsin and Minnesota, so there are not likely to be any geographical factors
that prevent application of the conclusions to the Rowan Creek Watershed.
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Although the barriers were found to vary significantly depending upon the specific
practice in question, two general categories of barriers emerged that applied in a
variety of circumstances: 1) barriers related to change and 2) barriers related to the
development process itself.

Barriers Related to Change

First and foremost are the barriers resulting from change in general. These may be
thought of as the specific elements that work together to create “inertia” in the sys-
tem. This category includes the issues of liability, habits of thought, existing regula-
tions, and barriers within the engineering community.

It is easy to see how the issue of liability could stand in the way of change. A great
deal of engineering work is based on published standards and manuals, and over
time, these methods and approaches become widely accepted as “the way it’s
done.” If an engineer goes to court, and she is able to show that she performed her
work in a manner consistent with the engineering community at large, she has a
strong defense against liability. However, if she tries something new, judging it to be
a better approach, she places herself at risk because her work is no longer consistent
with either tradition or the work of other professionals. Of course, some engineering
tirms, particularly larger ones, can bear liability better than others can, but in gen-
eral there are substantial legal barriers to experimentation.

In overcoming system inertia, people desiring change also face the barriers of cur-
rent habits of thought and prevalent discourses in stormwater management. At
present, people are not accustomed to thinking about what makes a practice better
or worse in terms of its effect on the water budget. For example, it is common to
refer to regulating the “amount” of runoff, without clearly understanding whether
this refers to a peak flow rate (a volume per unit of time), or an actual volume of run-
off.

Perhaps the biggest change-related obstacles that must be overcome are those relat-
ed to existing regulations. From the developer’s perspective, it makes the most eco-
nomic sense to conscientiously follow the existing regulations to obtain necessary
approvals. The limited expense associated with compliance is much less than the
potential costs of delays in the building process. Currently, to manage stormwater
innovatively requires venturing outside of regulations, which requires developers
to seek variances. Under the current regulatory system in most places, the inherent
cost in pursuing uncommon approaches acts as a disincentive to innovate.

For several reasons, existing regulations of any kind are slow to change. In many
cases, they are the result of hard-fought political battles, and the same people who
instituted the regulations may still be influential in their communities. It is under-
standable that these people would do what they can to prevent changes to the rules
they worked so hard to establish. Even in communities without such conflicts, regu-
lations are generally very slow to change because of slow processes and competing
agenda items.
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Along with these general obstacles to changing regulations, attempts to encourage
more infiltration are met with specific challenges of their own. For one thing, ad-
ditional infiltration requires the use of space that is also useful for other municipal
services, such as fire protection, street parking, snow plowing, and trash collection.
Even if a community does recognize the value of infiltration, it cannot simply ignore
these other priorities. Going along with this is the somewhat more abstract issue of
the self-image of the community. If local citizens have an affinity for a particular de-
velopment density or form of development, they may feel slighted if neighborhood
designs are required to feature less desirable elements.

The final change-related barrier has to do with the engineering community. Typi-
cally, engineers in private practice or government who have experience with current
methods will uphold and defend these methods because they have been shown to
have merit, and practitioners are more comfortable using methods that have proven
effective, or at least not catastrophic, in the past. Even when developers wish to try
an innovative strategy, they may find that engineers are reluctant to deviate from
the methods they have used with success in the past.

On the other hand, engineers generally will learn what is requested of them by com-
munity regulations, so this barrier can be overcome. A somewhat more difficult bar-
rier arises from the fact that infiltration is a site-specific phenomenon. What works
in one location may fail miserably elsewhere, and this makes it very difficult to craft
reasonable legislation for an extensive political jurisdiction.

Barriers Resulting from the Development Process

The development process includes many stages, and this complexity adds difficulty
to the process of implementing innovative strategies in two ways. First, the nature
of the development process makes it easier to design stormwater treatment at the
subdivision or plat level, but generally the most effective strategy would be to de-
sign it for a single lot or parcel. Second, the large number of players and phases
associated with development bring many openings for failure, in that elements
implemented by one party at a given stage of development are at risk of being un-
dermined by people involved at a later stage.

Agricultural Barriers

The implementation of best management practices (BMPs) in agricultural settings is
largely a function of economics. If the farm operator concludes that it is in his or her
best economic interest to use BMPs, and if the specific practices are not too difficult
to install or maintain, then the chances are good that he or she will do so. If not, then
the activity that threatens to degrade the water resource will likely continue. Most
farm operators are concerned about protecting the well being of water and other
natural resources, but they must balance that concern with that of making a living.
See table 5.1 for a comparison of several BMPs in terms of each practice’s effective-
ness, capital costs, and benefits to the farmer.
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STORMWATER-MANAGEMENT REGULATION

Overview of Stormwater-Management Regulation

Broadly speaking, stormwater-management regulations are those policies that re-
quire or encourage solutions to the problems created by human disruptions in the
hydrologic cycle. Historically, the primary goal of stormwater regulation has been
prevention of flood damage, but governmental policy has a place in dealing with

other hydrologic problems as well.

Recognizing that the burden of damages from flooding should not be placed on
downstream property owners and municipalities, many communities require
people to control excess runoff from their developed land. The typical approach to
regulation has been to require management of the expected runoff from a specified
rainfall (known as a design storm), such that the peak flow from that storm would be
equal to what it was prior to development.

In Poynette developers subject to the Village’s Erosion Control and Stormwater
Runoff Standards are required to include enough detention storage to control the
10-year storm. (The 10-year storm has a 1 in 10 chance of being equaled or exceeded
in any given year and is equal to approximately 4.1 inches in a 24-hour period for
Poynette.) Poynette’s rules also require that runoff be released at a velocity that will
not cause excessive downstream channel erosion.

The principles underlying flood-control regulation can also justify requiring people
to address less familiar stormwater problems, such as water pollution and stream-
bank erosion. In selecting a regulatory strategy that addresses all valid concerns
and respects property rights, officials would benefit greatly from an understanding
of the various processes involved as stormwater travels through and interacts with
constructed and natural environments.

Past and Present Stormwater Regulation

Federal Level

An important distinction in environmental regulation is that between point (discrete)
and nonpoint (diffuse) sources of pollution. Generally, contaminated stormwater
runoff can be considered nonpoint-source pollution, although it may also be concen-
trated at a single discharge point. Since the inception of the Clean Water Act (CWA)
in 1972, many regulations have been passed at the federal and state levels to address
the issue of nonpoint source pollution. The Clean Water Act directed the Environ-
mental Protection Agency (EPA) to issue permits for stormwater discharges, but it
focused the USEPA on the most contaminated stormwater dischargers first. The first
implementation measure of the CWA was the Federal Phase I program, which was
designed to regulate medium to large municipal and industrial dischargers. After
this initial effort, smaller municipal storm sewer systems and construction sites of

1 acre or more in size were brought under the Phase II program. Under the Phase II
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program, the USEPA developed a permitting system by which specific stormwater
requirements must be met and the permit holder must provide an annual assess-
ment and report to the USEPA (Kent, 2000)

However, although there is federal legislation focusing on stormwater, it does not
specifically protect Rowan Creek. The number of communities to which the above-
mentioned Phase II applies is limited, and neither Poynette nor Columbia County
qualifies to be included in the program. Therefore, no federal regulations apply di-
rectly to this watershed.

State Level

WDNR Clean Water Act Authority

The Clean Water Act also provides that implementation and enforcement can be del-
egated to the state level if a given state enacts legislation comparable in scope to the
federal act. Wisconsin was delegated this authority in 1974, and its stormwater-man-
agement program is administered by the WDNR under Wisconsin Administrative
Code, Chapter NR 216.

However, the rules associated with NR 216 do not apply to the Rowan Creek Wa-
tershed. So, following the delegation of Clean Water Act authority to the WDNR in
1974, no federal or state stormwater laws were applicable to the Rowan Creek Wa-
tershed.

Wisconsin’s New Polluted Runoff Rules

Motivated by a desire to increase protection of the state’s water resources, an effort
has been underway for several years to redesign Wisconsin’s administrative rules
relating to nonpoint source pollution and polluted runoff. The Nonpoint Source
Program Redesign Initiative Report was the result of this effort, the final draft of
which was issued in September 1999 (Kent, 2000). This report and additional infor-
mation on the WDNR’s Runoff Management Rules and Program can be found at

the WDNR Web site, <http:/ /www.dnr.state.wi.us/org/water/wm/nps/>. The
revised nonpoint source pollution rules went into effect on October 1, 2002, and they
require property owners and developers to more effectively manage stormwater
runoff in agricultural and urban settings.

The new agricultural runoff rules consist of performance standards to control crop-
land soil erosion, riparian field soil loss, manure storage and management, and nu-
trient management. These rules also deal with implementation issues such as cost
sharing, soil and water conservation programs, county and local government grants,
and enforcement. According to the WDNR (2003), “Implementation of the standards
and prohibitions will occur primarily through the counties, although the Depart-
ment will be the main implementation authority for permitted facilities.”

The new rules relating to non-agricultural runoff require stormwater discharge
permits for construction sites, industrial facilities, and municipalities. The new
permitting programs encourage the use of best management practices, which will
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reduce the amount of sediment and other pollutants in stormwater runoff. Local
governments are responsible for implementation of the non-agricultural rules, and
interagency coordination is the main element of the implementation strategy (Kent,
2000).

Other State Laws Relating to Stormwater Runoff

Along with the new administrative rules, other state laws relate to stormwater man-
agement and protection of hydrologic systems. State drainage laws, for example, ad-
dress private drains, road and railroad embankments, obstructions to drainage, and
the formation of drainage districts. The state also requires permits for certain activi-
ties occurring in and near navigable waterways, such as the placement of structures
in waterways, the construction or enlargement of waterways, grading or removal

of topsoil near navigable waters, channelization or dredging of navigable waters, or
bridge building. Each activity has its own standards for approval, but two standards
generally apply: 1) The activity must not materially impair navigation and 2) the ac-
tivity must be in the public interest. The most significant standard from an environ-
mental perspective is that of public interest (Kent, 2000).

Wisconsin’s Comprehensive Planning Legislation

Another state law with stormwater-management implications is Wisconsin’s com-
prehensive planning legislation, often referred to as “Smart Growth,” which origi-
nally passed in 1999. This legislation updated state laws enabling local units of gov-
ernment to prepare and follow comprehensive plans for future development. The
planning activities it requires have the potential to influence the health of Rowan
Creek. As emphasized throughout this report, the connection between land use and
water quality is direct and significant. As guides for land-use decision making, the
newly required comprehensive planning activities can be a useful tool for stream
protection in the Rowan Creek Watershed and elsewhere.

The new comprehensive planning law (s. 66.1001, Wis. Stats.) states the following:
“Beginning on January 1, 2010, any program or action of a local governmental unit
that affects land use shall be consistent with that local governmental unit’s compre-
hensive plan.”

The law goes on to list the kinds of programs and actions that must be consistent
with an adopted comprehensive plan. These include, among many other activities,
zoning, annexation, and land subdivisions.

The comprehensive planning law also defines the contents of an acceptable compre-
hensive plan. Most importantly, a plan must include the following nine elements:

1. issues and opportunities;
2. housing;

3. transportation;
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4. utilities and community facilities;

5. agricultural, natural, and cultural resources;
6. economic development;

7. intergovernmental cooperation;

8. land use; and

9. implementation.

By way of example, the following is the full definition of the agricultural, natural,
and cultural resources element:

A compilation of objectives, policies, goals, maps and programs for the
conservation, and promotion of the effective management, of natural
resources such as groundwater, forests, productive agricultural areas,
environmentally sensitive areas, threatened and endangered species,
stream corridors, surface water, floodplains, wetlands, wildlife habitat,
metallic and nonmetallic mineral resources, parks, open spaces, historical
and cultural resources, community design, recreational resources and
other natural resources.

—From s. 66.1001, Wisconsin Statutes

The Statute defines each of the nine elements in detail, explaining what areas must
be covered and requiring objectives, policies, goals, maps, and programs relating to
all those areas.

Section 16.965, Wis. Stats., also outlines a state grant program for communities or
groups of communities beginning the process of creating or updating their com-
prehensive plans. Most important, this section outlines 14 local planning goals that
must be addressed in all grant applications to the state and that ostensibly should be
sought by communities that have been awarded grant funding in their comprehen-
sive planning processes.

m Promotion of the redevelopment of lands with existing infrastructure and
public services and the maintenance and rehabilitation of existing residen-
tial, commercial and industrial structures.

m Encouragement of neighborhood designs that support a range of transporta-
tion choices.

m Protection of natural areas, including wetlands, wildlife habitats, lakes,
woodlands, open spaces and groundwater resources.

m Protection of economically productive areas, including farmland and forests.

m Preservation of cultural, historic and archaeological sites.
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m Encouragement of land uses, densities and regulations that promote efficient
development patterns and relatively low municipal, state governmental and
utility costs.

m Encouragement of coordination and cooperation among nearby units of gov-
ernment.

® Building of community identity by revitalizing main streets and enforcing
design standards.

m Providing an adequate supply of affordable housing for individuals of all
income levels throughout each community.

m Providing adequate infrastructure and public services and an adequate
supply of developable land to meet existing and future market demand for
residential, commercial and industrial uses.

m Promoting the expansion or stabilization of the current economic base and
the creation of a range of employment opportunities at the state, regional
and local levels.

m Balancing individual property rights with community interests and goals.

m Planning and development of land uses that create or preserve varied and
unique urban and rural communities.

m Providing an integrated, efficient and economical transportation system that
affords mobility, convenience, and safety and that meets the needs of all citi-
zens, including transit-dependent and disabled citizens.

Early in 2002, a group of Rowan Creek Watershed communities (the Towns of
Lowville and Dekorra and the Village of Poynette) were awarded funding to work
together to create a joint comprehensive plan. According to Meagan Yost, chair of
the Lowville planning commission and a member of the steering committee for the
joint planning effort, other watershed communities may eventually join in the multi-
jurisdictional planning effort. In fact, she believes that would be an excellent idea,
considering the shared interests of the watershed communities, including a core
service area (the Village of Poynette), a school district, fire and emergency medical
services, and a rural agricultural landscape with Rowan Creek as its centerpiece.

As all communities statewide that wish to make land-use decisions after January 1,
2010, each of the communities within the watershed will be required to create and
adopt a comprehensive plan that meets the requirements of the law. The comprehen-
sive planning process may be an effective tool for these communities, helping them
to achieve their visions for the region, the watershed, and local municipalities. One
of the goals of this report is to provide information that is useful to the citizens and
decision-makers of the watershed communities as they go through the comprehen-
sive planning process.
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For more information on the comprehensive planning law, please refer to the Web
site for the Wisconsin Department of Administration’s Office of Land Information
Services, <http:/ /www.doa.state.wi.us/pagesubtext_detail.asp?linksubcatid=359>.
The Office of Land Information Services is the organization responsible for admin-
istering the comprehensive planning grant program and for evaluating completed
comprehensive plans as they are submitted by municipalities.

Local Level

Along with the stormwater-management and comprehensive planning require-
ments placed on local governments by the state, Wisconsin also gives local govern-
ments (cities, villages, towns, and counties) general authority to construct and main-
tain facilities to manage stormwater. These governmental entities are authorized to
enact ordinances to govern construction site erosion and stormwater management.
A section in Wisconsin statutes authorizes the WDNR to establish, by rule, mini-
mum standards for activities related to construction site erosion and stormwater
management. The WDNR is responsible for preparing a model construction site
erosion control and stormwater-management zoning ordinance in the form of an ad-
ministrative rule (Kent, 2000).

Village of Poynette Erosion Control and Stormwater Runoff Ordinance

Currently, local regulation of stormwater in the Rowan Creek Watershed is limited
to the Village of Poynette. Chapter 19 of the Village’s ordinances, entitled “Erosion
Control and Stormwater Runoff Standards,” includes many of the important ele-
ments of an effective stormwater-management regulation. Because Poynette is cur-
rently the most populous area in the watershed, it is helpful as a starting point to
understand some of the components of their current ordinance. For more details,
please refer to the ordinance itself, which is available online'.

The highlights of the ordinance are as follows:

Flood Control. The peak flow from the post-development, 10-year, 24-hour
storm shall not exceed that of the predevelopment conditions. Or, if that is

not stringent enough, the allowable peak rate must be based upon what the
drainage system can safely handle. Detention storage requirements and the
release rate of runoff must be determined according to these criteria, along with
some secondary design requirements, such as a release velocity that does not
cause erosion.

Erosion and Sediment Control. The Poynette ordinance essentially indicates
that neither erosion nor sedimentation shall occur in developed sites beyond
that which would have occurred naturally. This is a brief section, and it is
included here in its entirety:

Standard for Erosion and Sediment Control for Land Disturbing
Activities. The Village Engineer shall not approve plans nor shall the
Village Administrator issue any permit required by this Ordinance for
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land disturbing activities unless erosion and sedimentation during and
after the land disturbing activity will not exceed that which would have
been eroded if the land had been left in its pre-developed state and/

or are controlled in accordance with the Village of Poynette Erosion

and Sediment Control Specifications, or other Technical Guidelines as
developed by the U.S. Department of Agriculture, Soil Conservation
Service (TR-55), or the Wisconsin Department of Natural Resources.

—From Village of Poynette ordinance, Chapter 19, p. 7-8
(Village of Poynette, 2002)

Infiltration. While there are no quantitative infiltration standards in the
Poynette ordinance, it does indicate the importance of this aspect of stormwater
management by generally requiring that infiltration be maximized. Again, here
is an example taken directly from the text of the ordinance:

Development Design. Streets, blocks, lots, parks, and other public
grounds shall be located and laid out in such a manner as to minimize
the velocity of overland flow and allow maximum opportunity for
infiltration of stormwater into the ground, and to preserve and utilize
existing and planned streams, channels, and detention basins, and
include whenever possible, streams and floodplain within parks and
other public grounds.”

—From Village of Poynette ordinance, Chapter 19, p. 9
(Village of Poynette, 2002)

Citizen Level

If all efforts to regulate stormwater runoff fail, the individual citizen can look to the
judicial system for help. If a citizen is adversely affected by unplanned development
or stormwater runoff, he or she can potentially rely on common-law remedies. The
three legal theories commonly used in these instances are nuisance, inverse con-
demnation, and negligence. Landowners can use these approaches to seek monetary
compensation for damages, or they can seek to restrain the party causing the prob-
lem by way of injunctive relief. (Kent, 2000).

Future Stormwater Regulation

More than ever before, communities are making an effort to prevent the serious
environmental problems of urban development, and stormwater management is
increasingly understood to be a key part of this effort. Researchers, engineers, and
government officials each have a role in developing and implementing stormwater-
management rules that reflect the latest scientific and engineering knowledge.

In Wisconsin, the results of this effort are partially seen at the state level with the
creation of the new stormwater runoff rules. Stormwater ordinances, however, are
traditionally promulgated by village or city governments, as is the case in Poynette.
In other cases, countywide ordinances have been adopted. As with any law, there
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are advantages and disadvantages to adopting a stormwater ordinance in either a
smaller or larger jurisdiction. Local ordinances can be adapted specifically to the
geographical region in question, which is a benefit. On the other hand, in the case
of stormwater, rules promulgated at a larger geographic level such as the county
would eliminate the problem of one area being more attractive to developers be-
cause of laxer regulations. The stakeholders in the Rowan Creek Watershed must
weigh the benefits and costs of each approach and decide which level of govern-
ment can most effectively address stormwater issues.

Columbia County’s government might be the appropriate entity to implement a
new stormwater ordinance. Just south of Columbia County, Dane County has ad-
opted a new stormwater ordinance that incorporates many of the important prin-
ciples of state-of-the-art stormwater management. As indicated in the earlier section
discussing the barriers to implementation of infiltration-oriented stormwater-man-
agement practices, countywide uniformity would prevent the problem of develop-
ers choosing a site for its community’s lenient stormwater rules. In addition, the Co-
lumbia County Department of Conservation has expressed an interest in adopting

a countywide stormwater ordinance as an important tool in preserving the natural
resources of this part of the state.

As the communities of the Rowan Creek Watershed and the rest of Columbia Coun-
ty make plans for stormwater management and regulation, they will need to con-
sider what would go into an effective stormwater ordinance, regardless of the level
of government at which it is implemented. Among people working in the field of
stormwater mitigation, there is a growing consensus that the following components
should be present:

Peak Control Over a Range of Flows. Traditional stormwater ordinances have
concentrated primarily on maintaining the peak flow from a given amount of
rainfall at the predevelopment level. This continues to be a fundamental element
of any effective stormwater ordinance, and more specifically, it is important to
maintain predevelopment flows over a range of storm frequencies. This is due to
the fact that different watershed characteristics are controlled by different flood
magnitudes.

Generally, the runoff peak for a 1- to 2-year storm determines the size of a
stream channel. If there is a significant increase in the amount of runoff from
these relatively frequent events, erosion will occur in the downstream channel.

On the other hand, the extent of the floodplain is determined by much less
frequent runoff events, such as that which results from the 100-year storm.
Therefore, if upstream development causes an increase in the magnitude of this
flow, downstream property that was once outside the floodplain will now be
within it.

Defining Predevelopment Curve Numbers. Compliance with stormwater
ordinances is typically determined using NRCS hydrologic modeling
techniques, the results of which depend heavily upon the selection of a
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parameter known as the curve number (CN), with which the land use and soil
characteristics of a given area are represented as a single number, ranging from
1 to 100 in theory, but from approximately 40 to 98 in practice. Higher numbers
represent less pervious surfaces, with 98 typically representing an impervious
surface. (Leaks, surface wetting, and depression storage prevent the use of CN
=100.) The difference between the predevelopment and post-development
curve numbers in the model reflects the hydrologic changes associated with
new development. Therefore, the selection of the predevelopment curve number
greatly influences whether or not a site meets a particular standard.

It is currently very common for agricultural fields to be purchased by developers
and transformed into residential or commercial neighborhoods. In determining
whether these new developments comply with stormwater ordinances, it makes
a big difference whether one uses the curve number of the agricultural field or
the curve number of the site before it was farmed. The natural site will generally
have a lower curve number, and will therefore require more effort on the part of
the developer to comply with stormwater regulations. A regulation will be more
effective if “predevelopment” is explicitly defined to be “pre-agriculture.”

Increasing the Curve Number to Account for Soil Disturbance During
Construction. Typically, landscapes are severely disturbed during the
construction process. Even if a particular area eventually becomes lawn or open
space, the removal of topsoil and the compaction from construction equipment
drastically reduces the permeability of a site. A truly reliable stormwater
ordinance will take this into account, and the simplest way to do so is to increase
the curve number of the site in a way that accurately reflects the disturbance.

Of course, if steps were taken to mitigate the negative effects of construction, it
would be logical to reduce or eliminate the unfavorable adjustment.

Sedimentation and Pollutant Removal Standards. Sedimentation standards
have become a standard part of stormwater regulation. The new Dane County
ordinance, for example, calls for:

m An 80 percent reduction in the amount of sediment that washes from a new-
ly developed site, as compared to the same site with no sediment control.

® A 40 percent reduction in the amount of sediment that washes from a site be-
ing redeveloped, as compared to the same site with no sediment control.

The Dane County ordinance also suggests goals for reducing the amount of sedi-
ment running off existing development.

Limits on Development in High-Slope Areas. The higher the slope of an

area, the more susceptible it is to many of the hydrologic problems relating to
stormwater runoff. Flowing water has more energy, and thus a greater potential
to erode, when it is running down a hill than it does on a flat surface. When
vegetation is removed from sloped areas during construction, the result is
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the release of more sediment. In short, following development, higher slopes
exacerbate flooding and pollutant transport. A good stormwater ordinance

will recognize this and take specific steps to limit development in areas of high
slope. In many cases, a slope of 12 percent is used as a cutoff between moderate
and high slope areas. Dane County, for example, uses this figure in their new
ordinance.

Consideration of a Volume Standard. As has been suggested, truly progressive
stormwater management should control volumes as well as peak flows. This

is the fundamental strategy for preventing regional flooding, and it also
significantly impacts the issue of stream temperature, another important
standard or guideline for stormwater regulation. The WDNR'’s runoff rules
provide volume standards, and the implementation of these kinds of standards
will require action on the part of individual communities.

This is still a relatively new frontier, and the best way to write a quantitative volume
standard is not entirely clear. However, this is currently an active area of research,
and it is certainly feasible for communities in the Rowan Creek Watershed to find a
specific rule that works for them. Regardless of the specific regulatory path taken, it
is likely that site development strategies (e.g., preserving wooded areas, clustered
development, reducing impervious area, etc.) will play a significant role in control-
ling runoff volumes.

CONCLUSIONS

There are specific, concrete actions that the communities of the Rowan Creek Water-
shed can take to prevent stream damage from increased development; in selecting
the appropriate regulations, it is helpful to look at the entire stormwater process.
Ongoing experimentation with different treatment methods is providing valuable
guidance toward the best strategy for the preservation of water quality, and aware-
ness of these methods (as well as the best ways to encourage them) will ultimately
protect Rowan Creek and preserve its benefits for future generations.

More specifically, as the big picture of stormwater becomes more widely under-
stood, it becomes clear that the next natural step in the progression of stormwater
regulation is the requirement that some level of infiltration be maintained. This is
the cutting edge of stormwater management, and researchers and engineers are
currently at work developing and testing a variety of local infiltration strategies. As
certain practices and combinations of practices are proven effective, informed com-
munities will incorporate this new knowledge into their overall stormwater-man-

agement plans and regulations.
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CHAPTER 6. KEY FINDINGS AND RECOMMENDATIONS

KEY FINDINGS

he preceding chapters of this report contain many facts and observations that

we hope will be of use to a variety of interested parties throughout and beyond
the Rowan Creek Watershed. From the local resident who wants to understand
more about his environment and the role he can play in shaping its future to the
concerned policymaker who understands that her decisions will have a significant
impact on the future direction of the watershed to the developer or other business-
person who wishes to add to the economic vitality of the region while helping to
maintain ecological balance, many people will be able to use the information in this
report.

To facilitate this process, we present in abbreviated form our most important find-
ings that can serve as a convenient starting point for people wishing to better under-
stand the watershed.

m Opverall, the water quality in Rowan and Hinkson Creeks is good. Both
creeks have average total phosphorus and average nitrate-nitrogen levels
that are below U.S. Environmental Protection Agency (USEPA) and U.S.
Geological Survey standards as well as below the average for all tested Wis-
consin streams. These two cold-water streams support viable populations
of trout; Rowan Creek supports non-native brown trout and Hinkson Creek
supports the native brook trout.

m There is a significant increase in baseflow in the vicinity of the Village of
Poynette. We believe that this indicates that the land area contributing to
baseflow here includes some land outside of the watershed, possibly a part
of the closed watersheds to the south. Ongoing study by the Wisconsin Geo-
logical and Natural History Survey should help to resolve this issue.

m Hinkson Creek tends to be warmer than Rowan Creek, and both creeks
warm significantly in their lower sections, including at the junction. This
temperature pattern may prevent brown trout from migrating into Hinkson
Creek and hence may protect the brook trout population there from domina-
tion by the more aggressive brown trout.

m In one of our measurements, we recorded total phosphorous levels in Rowan
Creek just below the wastewater-treatment plant that were triple what we
measured above the plant. If these measurements accurately depict the
typical situation at those locations, the levels below the plant are above the
USEPA’s standard for nuisance aquatic plant growth. This combined with
the relatively flat slope of the stream in the reaches below the plant could
exacerbate nuisance plant growth in that area.
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m All the stakeholder group representatives we interviewed indicated that they
are relatively satisfied with the current level of communication and coordi-
nation in the watershed. They also indicated that it is the Wisconsin Depart-
ment of Natural Resources that currently plays the most major role in wa-
tershed decision making, mostly due to the facts that the agency owns large
tracts of land in the watershed and that it manages the trout fishery.

m Stakeholder interviews also revealed that there is a perception on the part of
many that the watershed and its stakeholders could benefit by the creation
of a forum for communication and coordination between the various water-
shed stakeholders.

m Education is believed by most stakeholders to be key to protecting the re-
sources in the watershed. Specifically, many believe that educational efforts
must focus on the current high quality of the watershed and on current and
future threats to that high quality.

m Our survey indicated that many people use the creeks for a variety of recre-
ational pursuits, that natural beauty is viewed as one of the greatest benefits
of the creeks, that current water quality is deemed to be good but not excel-
lent, that excellent water quality is important to people, that people wish for
environmental issues to be addressed, and that the residents of the water-
shed desire more information on the health of the creeks and the watershed
in their local papers and other appropriate venues.

m The Village of Poynette is currently the only jurisdiction within the water-
shed with a stormwater-management ordinance in place. Columbia County
is reportedly considering creating an ordinance in the next few years.
Stormwater ordinances are important tools that communities can use to
strike a balance between the beneficial aspects of development and the po-
tential negative impacts development can have on streams and watersheds.

B Three watershed communities (the Towns of Lowville and Dekorra and the
Village of Poynette) have begun the process of creating a comprehensive
plan. Comprehensive planning under the state’s recently modified law is
another important tool communities can use to guide future growth while
maintaining those aspects they desire to preserve.

RECOMMENDATIONS

m Those watershed communities that have yet to begin the comprehensive
planning process should plan in coordination with the three communities
that have already begun the process. All the watershed communities should
incorporate consideration for the future health of the watershed ecosystem
into their decision making on future land uses and management within their
jurisdictions.
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Stakeholder groups that are involved in various activities relating to the
creeks and their watershed should form a broad-based coalition focused on
the long-term management of the creeks and the watershed. This coalition
could meet periodically to discuss group activities, maintain open com-
munication, and reduce the potential for duplication of efforts. It may be
important for one group to take the lead in creating this entity and fostering
its ongoing efforts; because of their leadership in the past, the WDNR or the
Friends of Rowan Creek may be appropriate entities to take on this role.

If better information on stream-water quality is desired, we would rec-
ommend the development of a comprehensive, long-term water-quality
monitoring program that would include physical, chemical, and biological
parameters. Multiple stakeholder groups including school groups, citizen or-
ganizations, and agencies could carry out such a program in a collaborative
fashion. Long-term monitoring is important in that it allows the stakeholder
community to gauge the effectiveness of management activities over time
and to assess the impact of land-use changes.

Stakeholders including local communities, Columbia County, state agencies,
and the Friends of Rowan Creek should respond to the call for more infor-
mation from residents by publishing newsletters, making public presenta-
tions, and offering articles in the local papers. Local students could also be
encouraged to help with this endeavor.

Columbia County should create a stormwater-management ordinance ad-
dressing the newest thinking in the area of stormwater-management practice
and regulation, perhaps along the lines of Dane County’s recently passed
ordinance. Local municipalities may also wish to adopt similar ordinances.

Developers, engineers, landowners, and farmers should be encouraged to
utilize watershed-friendly land management techniques wherever practi-
cable, whether those practices are required by law or not.

People should pursue local, state, and federal programs, some of which are
outlined in this report, that can potentially provide funding and/or other
resources to help implement watershed-friendly management practices.

Communities should consider “leveling the playing field” between tra-
ditional developments and those that implement innovative design and
stormwater-management techniques by streamlining the approval process
for innovative proposals.

Local decision-makers, engineers, developers, and citizens should inform
themselves about the latest techniques in stormwater management, farm-
land preservation, economic development, and conservation. One way to do
this would be to invite experts in these areas from academia and from the
private sector to present before plan commissions, town and village boards,
and citizen groups.
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m School administrators and teachers interested in incorporating water quality
and local streams into their curricula might look into the curriculum pro-
grams we highlight in the report and utilize them if it is deemed appropri-
ate.
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CHAPTER 7. CONCLUDING THOUGHTS

he municipalities and the people in the Rowan Creek Watershed stand at an

important crossroads today. We see two main options; both are based on the
assumption that continued urban development of the Rowan Creek Watershed is
likely to occur into the future.

m Proactive choices can be made now to address the potential for future urban-
ization in the watershed, or

m Watershed stakeholders can wait and react to these likely future changes
after the fact, when minimizing urbanization’s social and environmental
impacts will be more difficult.

Our hope is that the momentum generated by the creation of this report, the ongo-
ing activities of the Friends of Rowan Creek, WDNR, and other stakeholders, and
the initiation of comprehensive planning activities in several watershed communi-
ties will continue and build, resulting in proactive, forward-thinking stormwater-
management regulations that are put into place with sufficient time to prevent
whatever development should occur in the future from significantly impacting the
highly valued resource that is the Rowan Creek Watershed.

WATER RESOURCES MANAGEMENT PRACTICUM 2002 99



APPENDIX A. PHYSICAL ASSESSMENT METHODOLOGIES
AND ADDITIONAL DATA

1. PHYSICAL ASSESSMENT METHODOLOGIES

Flow measurement

We measured the flow of Rowan and Hinkson Creeks to obtain an idea of the
baseflow of the watershed. We chose 13 sites throughout the watershed (two ad-
ditional sites were later added; see fig. 3.1) on the basis of criteria including location
and accessibility. These sites were also used for temperature measurement. Eight of
the sites were located on Rowan Creek, and five (plus the additional two sites) were
on Hinkson Creek. We obtained the flow measurements using a Pygmy flow meter.
On April 6, 2002, when we took the first set of measurements, we were able to mea-
sure all sites except site 4 because we had not yet gained access permission from the
owner.

A cross section of the creek was taken perpendicular to the flow at that location. We
then divided the creek cross section at that location into 10 to 20 equidistant subsec-
tions and took flow readings at each of these locations. To obtain measurements us-
ing a Pygmy meter, one counts the clicks that are produced when the spinner makes
one full revolution for at least 40 seconds. After the completion of the cross-section
measurements, one notes the bank-full size. By using the following equation, one
finds the calibrated velocity of the subsection: (the parameters differ according to
the individual meter used) 1.0189 * (Clicks/S)-0.0474. The calibrated velocity is then
used in the following equation to find the corresponding flow for that subsection:
[((cross sectional distance in the subsection)/2)* depth of subsection* calibrated ve-
locity]. The sub-sectional flows (q) are summed to obtain the total flow (Q) at that
location for the stream.

When the flows were taken on April 6, the region had not received rain for the past
two days, the temperature was around 40°F and there was not a brisk wind. The
flows were again measured on July 12, 2002. It had not rained for three weeks, tem-
perature was around 80°F, and there was not a brisk wind.

Nutrients

The Wisconsin State Laboratory of Hygiene (in Madison) tested water samples for
total Kjedahl nitrogen and total phosphorus.
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pH and Conductivity

Water samples were collected on July 18, 2002 from all fifteen sites. The samples
were then tested for pH and conductivity in the lab that afternoon.

Land Use

Rowan Creek land-cover maps were produced using WISCLAND (Wisconsin Ini-
tiative for Statewide Cooperation on Landscape Analysis and Data) data available
for download on the Wisconsin Department of Natural Resources website, <http:
/ /www.dnr.state.wi.us/org/at/et/geo/data/wlc.ht>.

WISCLAND land-cover data were derived from satellite imagery generated by
over-flights during the period from August 1991 to May 1993. On the basis of the re-
flectance values recorded by the satellite’s sensors, the entire state of Wisconsin was
classified into the eight unique land cover categories shown in table A.1.

The WISCLAND land-cover data were clipped to the extent of the Rowan Creek
Watershed boundary using ESRI's ArcView™ software, version 3.2a. The resulting
map, Rowan Creek land cover, is shown in plate 3.1. The area of each land cover cat-
egory was then computed using the ArcView extension, XTools, available for down-
load at several places on the Internet.

Hydric Soils

We identified and mapped hydric soils within the Rowan Creek Watershed from
SSURGO database in a similar manner as the Hydrologic Soil Groups (see below).
Hydric soils were identified utilizing the NRCS Cropland Interpretations—Erosion
Factors and Soil Groups for Columbia County, Wisconsin. The XTools extension for
ArcView (see above) was again used to compute the land area of each classified soil
type, hydric or non-hydric.

Hydrologic Soil Groups

Rowan Creek Watershed soils information was taken from the Natural Resources
Conservation Service (NRCS) Soil Survey Geographic (SSURGO) database as sup-
plied by the Columbia County Land Information Department; it also available for
download at <http://www.ftw.nrcs.usda.gov>. The countywide soils data was
clipped to the extent of the Rowan Creek Watershed boundary using ArcView, ver-
sion 3.2a. The soil types included within the boundaries of the watershed were as-
signed a Hydrologic Soil Group (A, B, C, or D) according to the NRCS Cropland
Interpretations—Erosion Factors and Soil Groups for Columbia County, Wisconsin,
which can be found at <http:/ /www.wi.nrcs.usda.gov>.
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Table A.1. Descriptions of land-cover types.

Land cover = Description

Urban/ Structures and areas associated with intensive human activity

developed and land use.

Agriculture  Land under cultivation for food or fiber.

Grassland Lands covered by non-cultivated herbaceous vegetation predominated by
grasses, grass-like plants or forbs. Examples: restored prairie, pasture, CRP
land, idle farmland.

Forest Upland area of land covered with woody perennial plants, trees reaching

Open water

Wetland

Barren

Shrubland

mature heights of at least 6 feet tall with a definite crown.
Areas of water with no vegetation present.

An area that has water at, near, or above the land surface long enough to be
capable of supporting aquatic or hydrophytic vegetation, and that has soils
indicative of wet conditions.

Land of limited ability to support life and in which less than one-third of
the area has vegetation or other cover. If vegetation is present, it is more
widely spaced and scrubby than that in shrubland. Examples: Sand, bare
soil, exposed rock.

Vegetation with a persistent woody stem, generally with several basal
shoots, low growth of less than 20 feet, and coverage of at least one-third
of the land area. Less than 10 percent tree cover interspersed. Examples:
Scrub oak, buckthorn, sumac.

Impervious Area

We obtained 1995 aerial orthophotographs of the Rowan Creek Watershed from
the Columbia County Land Information Department. To calculate the impervious
area, we first generated an outline of the watershed from watershed polygon data
obtained from the U.S. Geological Survey. Then we delineated impervious surfaces
within the watershed digitally using ArcView. We considered buildings and other
structures, paved surfaces, or quarries to be impervious. Finally, we generated a
map of all the impervious areas in the watershed for our analysis. Using the map
and ArcView software, we calculated the percentage of the total watershed land
area covered by impervious surfaces.
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2. Additional Data

Table A.2. Percentage of wetland area covered by vegetation type

Percentage
Wetland vegetation type of area
Aquatic floating lake 0.7
Wet meadow persistent standing water 1.0
Wet meadow persistent wet soil 10.2
Wet meadow persistent wet soil abandoned cropland 1.9
Wet meadow persistent wet soil grazed 1.4
Wet meadow persistent wet soil excavated 0.9
Wet meadow narrow leaved persistent/open water 0.3
Wet meadow narrow leaved persistent standing water 15.5
Wet meadow narrow leaved persistent wet soil 1.1
Wet meadow narrow leaved persistent wet soil grazed 3.8
Wet meadow nonpersistent/aquatic floating 0.1
Scrub broadleaved deciduous/wet meadow narrow leaved 0.4
persistent wet soil
Scrub broadleaved deciduous/wet meadow narrow leaved 4.2
persistent standing water
Scrub broadleaved deciduous standing water 0.6
Scrub broadleaved deciduous standing water grazed 0.7
Scrub broadleaved deciduous wet soil 30.1
Scrub broadleaved deciduous wet soil grazed 1.9
Forested needle-leaved deciduous 0.5
Forested broad-leaved deciduous/wet meadow persistent 1.2
wet soil
Forested broad-leaved deciduous/scrub broadleaved 1.6
deciduous wet soil
Forested broad-leaved deciduous wet soil 16.0
Forested broad-leaved deciduous wet soil floodplain 52
complex grazed
Open water 0.7
Open water excavated 0.1
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3. WISCONSIN DEPARTMENT OF NATURAL RESOURCES RECORDING
FORM FOR THE CITIZEN MONITORING BIOTIC INDEX

Recording Form for the Citizen Monitoring Biotic Index

Name: Date:
Watershed and Stream Names: Time:
Location: Site ID:

(County, Township, Range, Section, Road, Intersection, Other)

At this point, you should have collected a wide variety of aquatic macroin- . .
. . . Riffle Sampling
vertebrates from your three sites. You will now categorize your sample,

using the chart (other side) to help you identify the macroinvertebrates |:| Snag Areas, Tree Roots, Submerged Logs
found. The number of animals found is not important; rather, the variety of

species and how they are categorized tells us the biotic index score. |:| Leaf Packs

Before you begin, check off the sites from which you collected your

sample (see right). |:| Undercut Banks

1. Check the basin with the debris to see if any aquatic macroinvertebrates crawled out. Add these animals to your prepared
sample.

2. Fill the ice cube tray half-full with water.

3. Using plastic spoons or tweezers, (be careful not to kill the critters -- ideally, you want to put them back in their habitat after
you're finished) sort out the macroinvertebrates and place same species together in their own ice cube tray compartments.
Sorting and placing same species together will help insure that you find all varieties of species in the sample.

4. Refer to the “Key to Macroinvertebrate Life in the River’ and the Citizen Monitoring Biotic Index to identify the
macroinvertebrates:

A. On the back of this page, circle the animals on the index that match those found in your sample.
B. Count the number of circled animals in each category and write that number in the box provided.
C. Enter each boxed number in work area below.

D. Multiply the entered number from each category by the category value.

E. Do this for all categories.

F. Total the number of animals circled.

G. Total the values for each category.

H. Divide the total values by the total number of animals: total values (b) / total animals (a).

I. Record this number.

SHOW ALL MATH (Use space below to do your math computations)

No. of animals from group 1 X 4= Return form to:
No. of animals from group 2 X 3=
No. of animals from group 3 X 2=
No. of animals from group 4 x 1=

How Healthy is the
TOTAL ANIMALS(a) TOTAL VALUE(b) Stream?

Index score:

Excellent------_ 3.6+
Divide totaled value (b) by total no. of animals (a) for index score: GQOd """"" 26-35

Fair oo 21-25

PoOre oo 1.0-2.0

Call your local Monitoring Coordinator if you have questions
about sampling or determining the Biotic Index Score.
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Group 1: These are sensitive to pollutants. Circle each animal found.

No. of group

1 animals
circled:
Water
Snipe Fly
Dobsonfly Alderfly Larva
Stonefly Larva Larva
Larva

Relative Size Key:

=larger than
picture
; =smaller

than picture

Group 2: These are semi-sensitive to pollutants. Circle each animal found.

Caddisfly Larva*

Caddisfly
Larva*

*All Caddisfly
Caddisfly Larva* Larva=1

_____ ________________________________________________ i Dragonfly
i Larva

R > e
Damselfly tail
(side view)

Freshwater
Mussels or
Fingernail Clams

Cranefly
Larva

% Mayfly
Larva Larva

Damselfly Larva

No. of group
2 animals

circled:

Riffle Beetle picio Beetle
Adult

Group 3: These are semi-tolerant of pollutants. Circle each animal found.

Non-Red %
Midge Larva

Wy

Blackfly
Larva

Amphipod or
Scud

Snails: Orb or Gilled (right side opening)

No. of group
3 animals

circled:

Group 4:These are tolerant of pollutants. Circle each animal found.

Bloodworm
Midge Larva
(red)

Pouch Snail
(left side opening)

Tubifex
Worm

Isopod or Aquatic
Sowbug

© Spring 2003 University of Wisconsin. This publication is part of a seven-series set, “Water Action Volunteers- Volunteer Monitoring

Factsheet Series.” All record forms are free and available from the WAV coordinator. WAV is a cooperative program between the University of

Wisconsin-Cooperative Extension & the Department of Natural Resources. For more information, call (608) 265-3887 or (608) 264-8948.
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APPENDIX B: CITIZEN SURVEY LETTER, QUESTIONNAIRE,
AND INTERVIEW CONTACT LIST

1. CITIZEN SURVEY LETTER

WRM Practicum

Institute for Environmental Studies
70 Science Hall

550 N. Park Street

Madison, Wisconsin 53706-1491
April 14, 2002

Dear Resident:

The enclosed survey is part of a larger study about Rowan Creek, Hinkson
Creek, and the surrounding watershed. This study is being conducted by the Water
Resources Management (WRM) Program, an interdisciplinary graduate program of
the Institute for Environmental Studies at UW-Madison. Students participate in a
workshop involving an actual water management scenario. Since the inception of
the program over 30 years ago, workshops have focused on aquatic systems such as
Fox Lake, Black Earth Creek, Lake Wingra, Nine Springs E-Way, and Lake Mendota.

You will be making a significant contribution to this project by completing this
survey. With the information you provide, we will be able to better understand
the perspectives of residents such as yourself with regard to Rowan and Hinkson
Creeks. By completing this survey, you will help us understand how residents are
involved in the watershed and how local watershed managers can best plan for the
future.

Before you begin, we want to assure you that ALL the information you provide
is confidential, and NO information will be released that could identify you or
your household. Although participation is voluntary, we would appreciate you
completing this survey and returning it in the stamped and addressed envelope pro-
vided. Personal comments are always welcome.

On the back is a map showing the boundary of the watershed and three zones
referred to in the survey. Please fill out both sides of the survey and return it before
June 1, 2002. Thank you very much for your time.

Sincerely,

WRM Practicum Students
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Rowan Creek Watershed Assessment

PURPOSE:

The Rowan Creek Watershed, located in Columbia County, drains portions
of five townships: Arlington, Dekorra, Lowville, Lodi, and Leeds. The 60 square
mile watershed supports the state endangered ornate box turtle and the state
threatened Blandings turtle. The relatively undeveloped southern part of the
watershed is unique in this highly urbanized portion of the state.

As a result of its scenic beauty and proximity to Madison, the Rowan Creek
Watershed is likely to become increasingly urbanized in the immediate future.
Evidence from around the country shows that streams degrade as the watershed
urbanizes, largely because of harmful changes in the quantity and quality of
stormwater. Fortunately, new techniques for managing stormwater can reduce these
harmful effects.

In the interest of preventing stream degradation in the Rowan Creek
Watershed, a comprehensive study is being undertaken to provide information
that will facilitate effective stormwater planning and management. The study will
include a stream and watershed assessment, a stakeholder analysis, a compilation
of effective stormwater management practices, and outreach activities intended to
communicate the study findings.

TERMS:
m Watershed - land that drains surface runoff into a stream, river, or lake

m Stormwater — extra water produced by a storm in a watershed which cannot
be absorbed into the ground as it falls and must be disposed of by alternative
methods

m  Urbanization — development of an area from low impact development (i.e.
farming) to a higher impact development (i.e. neighborhoods)

Mar:
T PORTRZE §
. i
ol __---'i'“":_l .
G /S {7 LOWVILLE
'-‘-n.-i-"r"g
O
: 3“( EEDS
\ To ~MAdss
Zone 1: west of 90/94 Zone 3: east of 51

Zone 2: between 90/94 & 51
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2. CITIZEN SURVEY Q UESTIONNAIRE

1. Using the map provided as a reference, in which zone is your residence located?
1 _ 2 _ 3 ___none of the above
2. Before receiving this survey, did you know that your home was in or near the Rowan and
Hinkson Creeks watershed?
Y N

3. Do you use Rowan and/or Hinkson Creeks and the associated recreational areas for any of the
following? (check all that apply)

___boating ___picnicking  __ swimming ___ hiking ___ fishing
___hunting  ___ birdwatching ___ nature appreciation

___other (please explain)

___never use

4. How often do you visit Rowan &/or Hinkson Creeks and the surrounding areas?
___weekly ___ monthly ___several times a year ___yearly
___less than once a year ____never use

5. When you visit the creeks and the surrounding areas, do you generally go to the same
location? If yes, why?
Y __N WHY?

6. Which creek do you spend more time on/near?
_ Rowan Creek __ Hinkson Creek ___ other creek within the watershed

7. How valuable an asset are the creeks and the surrounding areas to you?

very valuable not valuable at all don t know
1 2 3 4 5 6
8. In your opinion, how valuable an asset are the creeks and the surrounding areas to your
community?
very valuable not valuable at all no opinion
1 2 3 4 5 6

9. If you find the creeks and surrounding areas valuable, rank the following benefits from the
most important (1) to you, to the least important (7).

____recreation
____natural beauty
____property value

_ wildlife

__ fish

_____community identity
____ other (please describe)

10. How do you rate the current water quality of the creeks?

outstanding fair poor don t know
1 2 3 4 5 6
11. How valuable is high water quality in the creeks to you?
Very valuable mildly valuable not valuable no opinion
1 2 3 4 5 6
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12. How many years have you lived within the watershed?
___less than 1 year ___1-5years ___5-15 years
___15-30 years 30+ years

13. In the time you have lived in the watershed, do you think the water quality has changed? If
the water quality has changed, please explain in what way is has changed.

___ Improved ___ stayed the same _ worsened

Explain changes:

14. Do you think there are any environmental issues concerning the creeks and the surrounding
areas that need to be addressed?

Y __ N

15.Please check those environmental issues you believe to be a problem in the watershed:
__ smell of the water ____ clarity of the water ____too many weeds

__ cattlein streams ____ overfishing __ streambank erosion

____ flooding _____exotic/invasive plants decline in the fishery

_ trash ____decreased flow from springs

____ groundwater drawdown ____ increased development pressure
____declining groundwater quality ____ agricultural runoff

____ fertilizer and/or pesticide use on lawns, gardens, fields, etc.
___ stormwater runoff from streets, parking lots, buildings, etc.
____other (please explain)
____none

15. In what format would you prefer information to be provided to you regarding Rowan and
Hinkson Creeks? (check all that apply)

__ factsheets ___ brochures __ newsletters ___ workshops
___meetings  ___personal letters ___ e-mail ____community activities
___video tapes ___ phone calls ____ website ____ visits to your home
___radio ___neighborhood demonstrations of projects/products

___other (please explain)
____not interested

16. Please indicate the gender and age of the person completing this survey:

a. _ female __ male
b. _ under18 __ 18-39 __ 40-65 ___ 65+

17. Number of people in the household:
__ adults __ children

18. Would you like to be sent information regarding the outcome of our project?
Y __ N

19. May we contact you to ask you questions about the watershed? If yes, please provide contact

information.
Y __ N CONTACT INFO.:

If you have any questions about this survey or our project, feel free to contact:
Professor Ken Potter

Department of Civil and Environmental Engineering

University of Wisconsin

1261C Engineering Hall, 1415 Engineering Dr.

Madison, WI 53706

e-mail: kwpotter @facstaff.wisc.edu, phone: (608)262-0040
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3. INTERVIEW SUBJECTS CONTACT LIST

Local Municipalities:

Dekorra, Town of
Lodi, Town of
Lowville, Town of

Poynette, Village of

Poynette High School

Columbia County:

District 19
District 21
Land Conservation

Planning and Zoning

Dept.

Land Information Dept.

State Agencies:
WDNR

UW-Extension

Federal Agencies:

NRCS
US Fish & Wildlife
Service

Organizations:
Audubon Society

FORC
Trout Unlimited

Michael Dorshorst

Charlaine P. Brereton

Eldon Saager
Meagan Yost
Herb Werner
Dennis Linn
Ron Moen

Edwin Sommers

Neil M. Ford
Andy Ross
Kurt Caulkins
Mike Stapleton

Kristin Anderson

Roger Bannerman
Jim Bernett

Carol Holden

Tim Larson
MacKenzie Center
Mike Miller

Andy Morton
Jeff Schure
Doris Thiele

Kris Stepanuck

Suzanne Wade

Dale Peterson
Rhonda Krueger

Karen Etter Hale

Nancy Braker
Clint Byrnes

Chairman

Chairwoman

Chairman

Supervisor

President

Administrator

Superintendent of Plant
Operations

Teacher

Supervisor

Supervisor

County Conservationist
County Zoning Administrator

Deputy Director/Geospatial
Technologies Coordinator

Environmental Specialist
Property Manager/Forester
Education Coordinator
Fish Manager

Statewide Coordinator for
Baseline Wadeable Stream
Monitoring

Team Leader for Lower
Wisconsin Basin

Water Management Specialist

Wastewater Engineer

UWEX Volunteer Coordinator
for Statewide Monitoring

Rock River Basin Educator

Soil Conservation Technician
Wildlife Biologist

Madison Chapter Executive
Secretary

President

Aldo Leopold Chapter President

608-635-2294
608-592-3369
608-635-7811
608-635-7181
608-635-7550
608-635-7524
608-635-7524

608-846-8261

608-592-5574
608-635-7373
608-742-9671
608-742-9660

608-742-9882

608-266-9278
608-635-8113
608-266-0140
608-635-8122
608-635-8110
608-267-2753

608-275-3311
608-275-3228
920-387-7864

608-265-3887

920-674-8972

608-742-5361
608-742-7100

608-255-BIRD

608-635-4040
920-885-5335
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APPENDIX C: WATERSHED EDUCATIONAL ACTIVITIES

EDUCATIONAL AcTIVITY 1

The Hydrologic Cycle and the Rowan Creek Watershed
Flow measurements and cross sections

Objectives

This exercise provides hands-on experience in determining the base flow of Rowan
and Hinkson Creeks, and it allows students to compare seasonal fluctuations in the
water flow with previously taken measurements. Data collection over several years
will help establish awareness of the effects of development. Similarly, in taking flow
measurements a creek profile can be produced and compared to previous profiles to
observe the changes that take place over time.

Tools
Minimum of 3 students (best with 4)

Flow meter (may be purchased or borrowed)

Tape measure (long enough to reach across the creek at the study site)
Yard stick

Graph paper

Pencil

Eraser

Waders (if possible)

Steps
1. Read the instructions on how to use the flow meter prior to going into the field.

2. Pull the tape measure taut from one side of the creek at the edge of the water to
the other to prevent miscalculations.

3. Divide the width of the creek into 10 equal sections. A flow measurement will be
taken at each of the 10 spots across the creek. The width of the creek and depth
at each flow-measurement location will be used to create a cross section of the
creek back in the classroom.

4. At each spot, insert the flow meter and start timing after the first click. Take flow
measurements for 60 seconds at each location indicated. Continue measuring
until you hear 1 click after the 60-second limit, and note the time. Record the
time (in seconds) and the number of clicks counted in the table provided.

5. In the classroom, use the measurements taken in step 3 to draw a cross section
of the creek, and use the instructions provided with the meter to calculate the
flow velocity at the study site. This can be calculated easily using a spreadsheet
on the computer.
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6. Compare the flow and profile to previously taken data.

Write a brief lab summary describing the raw and calculated data (charts,
graphs, sketches, etc.), changes from previously collected data, difficulties
encountered, and possible flaws in the measurements.
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The Hydrologic Cycle and the Rowan Creek Watershed Record Sheet

Name:
Date:
Study site:

Days since last rainfall:

Width of creek:
rom sdge | oo | Number | Time | Clicksper | eSO
(inches) (inches) of clicks (seconds) second directions)
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EDUCATIONAL ACTIVITY 2

The Nutrient Cycle and the Rowan Creek Watershed
Water samples and bug collections

Objectives

This exercise provides hands-on experience obtaining water samples from Rowan
and Hinkson Creeks, and it allows students to use the bug population to determine
the quality of the creek through chemistry and biological indicators. Variations in
data over several years will help establish awareness of the changes occurring in the
watershed.

Tools
B  Minimum 3 students

Two clean, sealable containers
Phosphorous chemistry testing kit
Nitrogen chemistry testing kit

Wisconsin Department of Natural Resources Recording Form for the Citizen
Monitoring Biotic Index (see appendix A)

A fine-meshed net with a long handle per group of 3 students
One white tray per group of 3 students

m  Water shoes or old shoes

Water-sample steps

1. Water samples can be taken anywhere, but for the purposes of this lab, select a
site that has shallow (3-12 inches), fast-moving water, and move to the center of
the creek at the chosen study site.

2. Lower one container into the water, keeping fingers away from the opening.
Only water should flow easily over the lip of the container (not other
substances).

3. Overfill the container and cover to prevent air bubbles.

In the classroom, follow the instructions on the nitrogen and phosphorous tests
to determine the amount of each in the sample.

Bug-collection steps
1. Proceed with these steps in the same location chosen for the steps above.

2. Place the net downstream tightly against the bottom of the creek to prevent
water from flowing under it.

3. Anarm’s length upstream from the net, shuffle around the creek bed to dislodge
the bugs and allow them to flow into the net. Scrubbing rocks with your hands
may help as well.

4. Scoop the net upstream to keep collected material and organisms in and dump
the contents into a tray.
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Sift through the debris to locate living organisms.
Repeat steps 2 through 5 until you have collected 100 bugs.

On the stream banks, separate the organisms into groups of similar-looking
specimens, and use the macroinvertebrate tally (page 2 of the Citizen
Monitoring Biotic Index) to help identify them and record what was caught.

Return the contents to the creek, and once in the classroom follow the

instructions on the sheet for the rating scale to determine the water quality of
the creek.

Write a brief lab summary describing the ancillary data, the raw and
calculated data (charts, graphs, sketches, etc.), changes from previously
collected data, difficulties encountered, and possible flaws in the
measurements.
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EDUCATIONAL ACTIVITY 3

Rowan Creek: Temperature and Turbidity Monitoring

Objectives

This exercise provides students with a chance to monitor daily temperature
fluctuations, as well as compare them to previously obtained data. The students will
experience the visual affects of development and land management along the creek
by comparing baseline water turbidity with the turbidity of water following a storm
event. Changes in the data over several years help to establish the quality of the
watershed when compared to earlier data.

Tools
B  Minimum of 3 students

m  One HOBO temperature logger (with NEW batteries) (Temperature loggers can
be purchased from field-equipment suppliers.)

®m  One HOBO temperature logger housing (waterproof container)
Rubber gasket (fits HOBO housing—to keep the HOBO watertight) and grease

1 metal stake (recycled rebar works well) and heavy-duty zip ties (to attach
logger to stake)

Computer (with software & hardware to download data)
Pen or pencil

Two clean, sealable containers

Water shoes or old shoes

Temperature steps
1. Read the instructions on how to use the software and HOBO temperature
logger, and set the logger to take 15-minute readings.

2. Locate a shaded study site in the water in which to place the HOBO
temperature logger, and on the worksheet provided describe the exact location
in detail for Day 1.

3. Lightly grease the rubber gasket that accompanies the housing, and seal the
HOBO temperature logger in the container. Make sure the HOBO is closed
tightly!

4. Pound the stake into the creek bed at the described location and use the zip
ties to secure the logger to the stake.

5. After a week, return to the location and retrieve the HOBO temperature
logger, the HOBO housing, the zip ties, the stake, etc.

6. Once at a computer, download the data and compare it to data from previous
data.

NOTE: For further data collection, simply leave the logger in place for a longer
period of time, making sure to download the data once every other week.
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Turbidity steps
1. Before leaving the site used for temperature data collection, collect water in
one of the two containers and seal it.

2. After a major storm event:
m  Return to the study site.
m  Write down the data for Day 2 requested on the worksheet.
m Collect water in the second container and compare it to the initial sample.

3. Write a brief lab summary describing the ancillary data, the raw and calculated
data (charts, graphs, sketches, etc.), changes from previously collected data,
difficulties encountered, and possible flaws in the measurements.
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Rowan Creek: Temperature and Turbidity Monitoring Record Sheet
DAY 1:

Name:

Date:

Study site:

Days since last rainfall:

DAY 2:

Name:

Date:

Study site:

Days since last rainfall:

120 THE FUTURE OF ROWAN CREEK WATERSHED



THE FuTUurRE OF RowAN CREEK WATERSHED

UW- WATER RESOURCES MANAGEMENT WORKSHOP

2003

Cover photographs taken by Water Resources Management Workshop 2002.



