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PREFACE

Water Resources Management (WRM) is a Master of Science degree pro-
gram housed within the Nelson Institute for Environmental Studies at the
University of Wisconsin-Madison. WRM graduate students complete 45
credits of interdisciplinary coursework across categories such as the natural
sciences, engineering, social sciences, planning, and water management.
Instead of conducting individual research, students participate in a col-
laborative practicum that extends across their two years in the program.
The WRM practicum concentrates on a relevant water management issue
facing a local community, and students form partnerships with organiza-
tions and institutions to develop project objectives and ultimately deliver
management recommendations.

The 2019-2021 WRM practicum focused on the watershed of Coon
Creek in Monroe, La Crosse, and Vernon Counties, Wisconsin. This
report serves as documentation of the cohort’s project: “Flood Resilience
in the Coon Creck Watershed.” Six students participated in the practi-
cum. They are: Rajpreet Grewal, Cathryn Herlihey, Jackson Parr, Robert
Rosner, Rachael Sodeman, and Kayla Wandsnider.
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FLOOD RESILIENCE IN THE COON CREEK WATERSHED

2019-2021 Water Resources Management Master's Cohort
Rajpreet Grewal | Cathryn Herlihey | Jackson Parr | Robert Rosner | Rachael Sodeman | Kayla Wandsnider

EXECUTIVE SUMMARY

In August 2018, severe rainfall fell over the Coon Creek Water-
shed in Wisconsin’s Driftless Region, resulting in the failure of
three dam structures and inundating the area with floodwater.
The watershed, marked by high ridges and low valleys separated
by steep slopes, is projected to experience more frequent and
severe rainfall and flood events under a changing climate. As
the location of the first demonstration site for the Soil Erosion
Service, the Coon Creek Watershed has a storied history in lever-
aging the landscape and its people to promote change. Resilience
to future flood events will continue to demand such change.

Six graduate students in the Water Resources Management Pro-
gram at the University of Wisconsin-Madison’s Nelson Institute
for Environmental Studies took an interdisciplinary approach to
analyze different ways to improve flood resilience in the Coon
Creek watershed. Their research explored five different but
overlapping areas of interest that culminated in tailored recom-
mendations, including: Public Perspectives on Flooding, Flood
Management Institutions, Effects of Land Use and Infiltration,
Economics of Land Use and Management, and Community
Resilience.

PUBLIC PERSPECTIVES ON FLOODING

The project team conducted 26 long-form and semi-structured
interviews with watershed managers, public officials, and resi-
dents of the Coon Creek Watershed. Interview topics included
experiences with flooding, climate change, preferred flood
management options, flood insurance, and more. A thematic
analysis of interview transcripts suggests that people living and
working in the Coon Creek Watershed have a strong sense of
place and connection to the landscape, and that flooding takes a
large mental and emotional toll that hardly relents in the months
after a flood. However, there were differences in how those inter-
viewed perceived the cause of flooding, climate change, and who
is responsible for flood recovery. These contrasting opinions
often aligned with one’s personal experience with flooding.

FLOOD MANAGEMENT INSTITUTIONS
Flood preparation, response, and recovery involves a complex
web of local, state, federal, and non-governmental actors. This
complexity creates challenges for municipalities and the general
public trying to engage in flood response. There is also inherent
tension between levels of government. Higher levels of gov-
ernment have more resources, but local governments and their

residents are closer to the problems and better understand the
impact and feasibility of proposed solutions. This is particularly
true of small, rural municipalities such as those in the Coon
Creek Watershed. Often having just a few people on staff and
limited time, small communities struggle to participate in pro-
grams such as federal disaster aid and mitigation grants, or assist
willing landowners in conservation-minded land practices.

Recommendations

1. Create a Joint Powers Board among jurisdictions

comprising the Coon Creek Watershed.

EFFECTS OF LAND USE AND
MANAGEMENT ON INFILTRATION

A largely rural landscape with significant agricultural land use
on steep slopes prone to runoff, the farming community in
the Coon Creck Watershed has outsized influence on how the
landscape is managed. Once a place of small farms and diverse
crops tied strongly to dairy production, economic pressures have
pushed more of the landscape toward large corn and soy opera-
tions as the number of dairy farms declines. In some cases, those
changes have reduced the landscape’s ability to hold on to rain-
fall. The watershed has seen a loss in the acreage under contour
strip cropping, which contributes to greater runoff. Similarly,
infiltration tests in the watershed determined that perennial
cover such as pasture under a managed grazing program allows
significantly more infiltration of rainfall than annual crops such
as corn and soy. The move toward corn and soy and away from
more perennial crops will therefore contribute to more runoff.

Recommendations

1. Restore and maintain contour strips and grassed water-
ways.

2. Promote and implement perennial pasture in the water-
shed.

3. Inform local farmers on the impact of conservation
practices on runoff generation.

4. Provide more funding for technical staff to help farmers
implement management practices and land use changes.

ECONOMICS OF LAND USE AND MANAGEMENT
Agricultural management practices such as contour strip crop-
ping, cover crops, and managed grazing may improve infiltration




and reduce runoff, but changing land management often comes
with upfront costs to the producer. A Monte Carlo analysis
of these three land management practices suggests that public
investment may be required to induce changes on private land.
However, the adoption of managed grazing programs found
that, in most cases, the benefits of adopting a managed grazing
program will offset the costs and be a net gain for the producer.
Still, recognizing the value of reducing flood risk and damage to
areas downstream may be cause to invest in these practices with
private landowners.

Recommendations

1. Expand the program goal of the producer-led watershed
protection program to include improvement of infiltration
in addition to improvement of soil and water quality.

2. Develop a separate program within the Department of
Agriculture, Trade and Consumer Protection (DATCP)
specifically targeted at improvement of infiltration and
flood resiliency.

COMMUNITY RESILIENCE

Residents of the Coon Creek Watershed often rely on their strong
sense of place and community fabric to respond and recover
after a flood event. Analysis of interviews and related literature
found six important themes within the community’s approach
to flood resilience: flood awareness, local ties and volunteerism,
distribution of information, disconnect between those flooded
and not flooded, confusion of institutional roles, and lack of
support. Maintenance of the existing social capital within the
Coon Creek Watershed, and its expansion through improved
communication and institutional support, will be important for
future flood events.

Recommendations

1. Develop a comprehensive website or alternative central
database for disaster preparedness-related information.

2. Create a comprehensive disaster preparedness and
response plan which involves stakeholder participation.

3. Coordinate a systematic approach for managed retreat.
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INTRODUCTION

The Coon Creek Watershed is a 90,000-acre watershed located
in the Driftless Area of southwestern Wisconsin, which spans
Vernon, Monroe, and La Crosse counties, and empties into the
Mississippi River. The Driftless Area is defined by a complete
lack of glacial deposits in southwest Wisconsin and northwest
Illinois, bound to the west by glacial deposits approximately
aligned with the Mississippi River (Carson et al. 2019). The
lack of glaciation resulted in the steep, rolling topography for
which the region is well known. Streams carved the landscape,
resulting in low valleys, steep slopes, and high ridges hundreds
of feet above the Mississippi River they empty into. Flooding
has indelibly shaped both the physical and cultural landscape,
created by the unique geology and topography. More recently,
human impacts and development have continued to shape the
watershed.

The Paleoindian Tradition (12,000-6,000 B.C.) marks the first
human presence in the region followed by the Archaic Tradi-
tion (8,000-500 B.C.). The Woodland Tradition (600 B.C.-200
A.D.) is characterized by plant cultivation and the erection of
burial mounds. The Mississippian Tradition beginning in A.D.
1050 saw a growth in settled agrarian villages growing primarily
corn. By 1300 A.D., the Oneota culture dominated the Driftless
Area, creating sedentary villages sustained by intensive agricul-
ture. In the 1600s, eastern pressures, including disease and the
hunt for bison hides, likely resulted in the last of the Oneota in
the region.

Although it is still debated in archeological circles, many argue
that the Ho-Chunk people are ancestral to the Mississippian
and Oneota cultures (Tronnes, 2017). The Ho-Chunk people
have long called Wisconsin their ancestral and sacred homeland.

Photo by David Mark.

Known through oral history tradition, the first contact between
the Ho-Chunk people and Europeans occurred in 1634 (Rykken,
2017). This marked a drastic change in history which resulted
in the forced removal of the Ho-Chunk people from the area.
In the 1660s, an active fur trade evolved between the French
and the Ho-Chunk people (Rykken, 2017). This declined in the
early 1800s with more Euro-Americans moving to Wisconsin. A
Treaty of Peace and Friendship was signed in 1816 between the
Ho-Chunk and the United States Federal Government marking
the first of 11 such treaties (Rykken, 2017). Treaties like these
and others subjected the Ho-Chunk people to a brutal effort by
the United States Federal Government to forcibly remove them
further and further west, away from encroaching Euro-Ameri-
can settlement. This was first pushed by lead mining and then
agricultural settlement. The Treaty of 1832 was a second land
concession for the Ho-Chunk including all lands south and east
of the Wisconsin River (Rykken, 2017). This Treaty was the
first to call for the removal of the Ho-Chunk people west of the
Mississippi River. The Treaty of 1837 was a land concession of
the area north of the Wisconsin River and called for the removal
of the Ho-Chunk people within eight months. This ultimately
led to the division of Ho-Chunk people into “Abiding” and
“Non-Abiding” factions, with the “Non-Abiding” faction resist-
ing removal over the years (Rykken, 2017). In 1863, a special act
of Congress approved the removal of the Wisconsin Ho-Chunk
to a reservation in South Dakota. The Winnebago people of Wis-
consin, the “Abiding” faction, officially relocated to the Omaha
reserve in Nebraska in 1865 (Rykken, 2017). Although the Fed-
eral Government tried to remove the Wisconsin Ho-Chunk peo-
ple repeatedly, many returned, finally receiving special legislation
to stay on 40-acre homesteads (Wisconsin Historical Society).
Today, the Ho-Chunk people have reclaimed over 2,000 acres in




twelve Wisconsin counties (Wisconsin Historical

Society).

Europeans remained in the region intermittently
to extract natural resources but settled in the
region more permanently in the early 1800s. By
the 1850s, more than 50 percent of the basin was
in agricultural production (2011 Water Quality
Management Plan Update). Wheat was origi-
nally the most common agricultural product in
the region, with its repeated planting resulting
in depletion of soil fertility. By the 1900s, dairy
had become the largest agricultural sector in the
region for a variety of reasons, including to help
replenish the depleted soils. But as dairy contin-
ued to grow in the early 1900s, farmers began
clearing trees from the landscape, including the
steep hillsides, to make more room for livestock.
The more intensive livestock production com-
pacted soils and, without the vegetation, rainfall
carved gullies into the barren hillsides and eroded
soil from the ridges down to the valley floor.
Floodplain sedimentation rates for tributaries in
the Upper Mississippi River basin were between
2-20 mm/year (Belby et al. 2019). A decrease
in infileration, causing lower baseflow, turned
streams from perennial to intermittent. Deep,
cold-water creeks filled with brook trout became
shallow and warm.

The region’s unique topography, as well as agri-
culturally driven soil loss, drove what was then
known as the United States Soil Erosion Service
(SES) to pilot an erosion control project in the
Coon Creek Watershed. A historical marker on
Highway 14 just east of the Village of Coon
Valley denotes the significance of the project as
the nation sought to mitigate many concerns that
deteriorated the value of the Mississippi River
and the agriculture in its basin. “Coon Valley, in
short, is one of the thousand farm communities
which, through the abuse of its originally rich
soil, has not only filled the national dinner pail,
but has created the Mississippi flood problem of
its own future continuity,” wrote conservationist

Aldo Leopold in 1935.

The project brought the Civilian Conservation
Corps (CCC) to the watershed to construct infra-
structure such as terraces and grassed waterways
to reduce erosion. SES agents simultaneously
aided in land management practices such as
eliminating livestock grazing on the steep slopes,
contour plowing, strip cropping, and stabilizing
gullies (2011 Water Quality Management Plan
Update). Though the project ended in 1940, the
land management practices remained and were
quickly adopted throughout the Driftless Area
(Johansen 1969). The land management changes
have been credited with improved hydrologic

Number of days
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trends such as reduced flood peaks and increased baseflow in the region
(Trimble & Lund 1982; Krug 1996). Between 1934 and 1982, erosion
in the watershed had been reduced by at least 75 percent (Trimble 2009).
However, repeated floods also encouraged the construction of a series of
dams throughout the watershed in the 1960s. There are 14 dams in the
watershed that are large enough to be listed in the National Inventory
of Dams (NID), which is maintained by the Army Corps of Engineers
(ACE). Dams listed in the NID must meet at least one of the four fol-
lowing criteria:

1. High hazard potential classification - loss of human life is likely if
the dam fails

2. Significant hazard potential classification - no probable loss of
human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or impact other concerns

3. Equal or exceed 25 feet in height and exceed 15 acre-feet in storage

4. Equal or exceed 50 acre-feet storage and exceed six feet in height

All of the dams in the Coon Creek Watershed were constructed between
1960 and 1965, which further contributed to flood management in the
region. Note that the hazard classification is unrelated to the structural
integrity or condition of the dam. Hazard classifications are only related
to loss of life and downstream damages in the event of dam failure.

Despite the recent legacy of conservation, agriculture in the region has
reverted to less conservation-driven methods since the 1980s. Acreage
previously dedicated to more infiltration-encouraging pasture, alfalfa,
and hay has been replaced with increasing corn and soy planting (Hart
2008).

Annual number of days with 1 inch or more liquid-equivalent precipitation
La Crosse Airport 1940-2018*
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FigureT: The rain gauge at the La Crosse airport shows that the number of days with greater

than one inch of precipitation is rising.

In aggregate, these changes have likely reduced the infiltration capacity
of the watershed, resulting in rainfall that more rapidly runs off into the
valleys. This increased runoff contributes to flashy and severe floods in
the valley floors.

Meanwhile, the severity and frequency of rainfall is increasing. The near-




est National Weather Service (NWS) rain gauge located at the
La Crosse airport shows a highly variable, but steadily increasing
number of days in a year with one inch or more of rainfall (Figure
1). Wright et al., (2020) found rainfall in the Coon Creek basin
has become more severe in the past few decades compared to the
20th century, resulting in an increase in the estimated 100-year
and 500-year rainfall. This increase is primarily driven

by climate change and will likely continue to increase

magnitude of hydrologic change in baseflow and stormflow
was more affected by land management changes. Our study can
complement these findings by considering the effect of recent
flood events in the area, like the 2018 event, and recent land use
and management changes on the hydrology of the Coon Creek
Watershed.
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Figure 2: Peak streamflow readings taken on the Kickapoo River at La Farge show a number of
significant flood events occurring since 2008. (Data available from U.S. Geological Survey)

Students visited the breached dam sites in the Coon Creek Watershed with Monroe County Conservationist Bob Micheel in 2019. Photo by Eric Booth




Students touring the Coon Creek Watershed with Monroe County Conserva-
tionist Bob Micheel in 2019. Photo by Eric Booth
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AUGUST 2018 EVENT

In August 2018, within 48 hours,
severe rainfall throughout
southwest Wisconsin resulted in
the breach of five large dams, the
evacuation of hundreds from their
homes, and millions of dollars in
damage. Starting around 9 p.m. on
Monday, August 27, up to twelve
inches of rain fell in portions of the
Coon Creek Watershed. In the early
morning hours of Tuesday, August
28, three dams in the watershed
breached, sending a torrential wave
of water and debris barreling down
the valley, washing away almost
everythingin its path.

News reports detail stories of
emergency responders evacuating
people in darkness and pouring
rain, road washouts restricting
escape routes, and homes lifted
off their foundation and washed
downstream.

“The breach process was not only
rapid, but complete,” wrote the
Natural Resources Conservation
Service (NRCS) in its assessment
of the dam breaches.

That assessment determined the
primary cause of the failure to

be weakness in the foundation
geology where the dams met the
hillsides, compounded by extreme
runoff. Rainfall and runoff seeped
into the sections where the dam
was anchored and eroded its
connection to sandstone in the

hillsides.

Governor Scott Walker issued a
state of emergency for six counties
on Tuesday, August 28, before the
rain had even stopped falling. The
Federal Emergency Management
Agency (FEMA) declared a federal
emergency on October 18, and
approximately $21 million in aid
was provided to the state and its
residents.

In the aftermath, residents and
local officials discussed the causes
of the flooding and how to move

forward. Groups such as the Mon-
roe County Climate Change Task
Force took a long-term approach
to adapt to increased frequency
and severity of rainfall. NRCS
launched a watershed planning
study to determine the future

of the dams that breached. The
study is expected to be complete
in December 2022, more than four
years after the August 2018 floods.

Meanwhile, residents have pointed
to everything from changing land
use to the construction of a new
bridge in downtown Coon Valley
as the cause of the floods. In public
meetings, they criticize the speed
of the government in delivering
solutions. Monroe County, where
all three breached dams are
located, stabilized the dam sites
but has not reconstructed them as
they wait for the NRCS to develop
its plan and recommendations.
Some people believe the dams

are the only solution to prevent
flooding; others think the dams
caused the 2018 catastrophe and
lead to excessive risk to properties
immediately downstream of them.

All of the breached dams were
constructed in the early 1960s and
engineered to have a useful life of
50 years. The NRCS anticipates
there are several more dams in the
region that have not breached,

but are also beyond their useful
life and similarly anchored to the
landscape in a way that makes
them susceptible to failure. An
analysis of the structural integrity
of remaining dams is an ongoing
process as part of the watershed
study. But dams are expensive to
construct and maintain, which has
officials considering other ways to
manage floods, including increased
infiltration on the landscape,
improved planning and zoning, and
limiting damages to structures and
threats to vulnerable populations
that are susceptible to flooding.




NRCS PLAN-EIS

The NRCS, in partnership with La
Crosse, Monroe, and Vernon counties,
are developing a Watershed Project
Plan-Environmental Impact Statement
(PLAN-EIS) for the Coon Creek
Watershed and neighboring West Fork
Kickapoo Watershed in the wake of the
2018 flood events and corresponding
dam breaches of the NRCS-constructed
dams. The NRCS has jurisdiction to
govern this watershed planning process
under the Watershed Prevention and
Flood Protection Act of 1954 and the
Flood Control Act of 1944, which also
authorized construction of the earthen
dams as a result of the original watershed
plan. In addition to a watershed plan,
the preparation of an EIS was needed
as the project has significant or regional
impacts on the environment. This EIS
process for public comment and input is
required by the National Environmental
Policy Act of 1969 (NEPA). The goal

of the EIS is to identify and evaluate
alternatives for flood prevention or
damage reduction in the Coon Creek and
West Fork Kickapoo watersheds.

Currently, the NRCS has created a
planning page for the PLAN-EIS, which
provides a project history and current
updates on the status of the planning
process. In September 2020, the NRCS
and its contracted engineering firm held
public scoping meetings for each water-
shed as a part of the public comment
process. The website also provided an
opportunity for virtual comment and the
entire preliminary commenting process
cosed in October 2020. A secondary
public scoping process occurred in June
and July 2021. The end goal of the
project is to select one viable alternative
for the watershed based on input from
the counties and other watershed
stakeholders. The PLAN-EIS is expected
to be completed by December 2022
with a selected action and the following
implementation of this action (requiring
additional funding, design, and
construction) would require a Section
404 Clean Water Act permit before any
actual implementation can occur.

Flood Resilience

The variety of approaches to flood resilience demonstrates the need for an
interdisciplinary approach. Therefore, for the purposes of this report, we
adopt the definition of resilience from Marchese et al. (2018) as, “the ability
of a system to prepare for threats, absorb impacts, recover, and adapt follow-
ing persistent stress or a disruptive event”. The following sections contribute
to this holistic understanding of flood resilience.

PUBLIC PERSPECTIVES ON FLOODING

Resilient communities leverage the opinions of their residents to inform
policy decision. This section identifies the demographic characteristics of
the region and the ways in which the public interacts with flood events and
water resources institutions. This will effectuate improved policy decisions
and trust between residents and watershed managers.

FLOOD MANAGEMENT INSTITUTIONS

Resilient institutions prevent, prepare, adequately respond, adapt, and
recover after a flood event. This is only possible within the framework and
policies set by institutions. This section will explore dissonance between
policies of the institutions and the physical and social needs and realities
surrounding flood mitigation and response.

EFFECTS OF LAND USE AND MANAGEMENT ON INFILTRATION
This section will identify ways to increase infiltration on the watershed’s
landscape in order to reduce and slow runoff during extreme rain events.
This is achieved by identifying the effect of land use and land management
practices on infiltration in the watershed. Then, based on these observations,
we provide recommendations to stakeholders to develop a system that better
retains water on the landscape, which reduces runoff and flooding during
extreme weather events.

ECONOMICS OF LAND USE AND MANAGEMENT

Resilient communities recognize the economic impacts and resource
limitations of changes on the land and within a community. Although we
may determine the best land use and management practices to reduce flood
impacts, producers have limited resources and face other challenges. This
section will review the changing economic landscape of the region and
model the costs of changing land use practices and management.

COMMUNITY RESILIENCE

Community resilience relates to how a community has developed strategies
of adapting to disaster. It includes current infrastructure, community ini-
tiatives, and long-term preventative actions to meet current and expected
increased flooding due to climate change. Community resilience recognizes
that flood resilience is specific to a community’s local needs and existing
systems. It also involves awareness of why and how flooding is happening on
a large scale and cognizance of how flooding can be prevented. Community
resilience fills gaps left by policies and institutions intending to protect com-
munities from flooding.




PUBLIC PERSPECTIVES
ON FLOODING

Introduction

Flood events are personal and traumatic, involving a variety of stakeholders
that may all contribute to improve flood resilience. This section will review
the people that live and work in the Coon Creek Watershed while drawing
on other literature about the public’s relationship with and behavior sur-
rounding flooding. It will then offer an analysis of 26 interviews conducted
with residents and watershed managers to better understand the potential
communication gaps between those parties and offer insight into how
those gaps can be bridged to better effect flood resiliency.

Demographics of Coon Creek

Approximately 5,282 people live in the Coon Creek Watershed making
up 2,055 households, according to the 2014-2018 estimates of the Amer-
ican Community Survey (ACS). The Coon Creek population skews older.
Twenty percent of residents in the watershed are older than 65, compared
to 19 percent in the neighboring West Fork Kickapoo and 17 percent in
Wisconsin. The median age of 44.2 is also higher than those geographies.
People in the Coon Creek Watershed also have a higher median household
income than the state average. The median household income is $65,615,
which is higher than Wisconsin ($60,185) and much higher than the
population in the West Fork Kickapoo ($53,295). The population in the
watershed has lower levels of higher education than the state average, with
16 percent of residents obtaining a bachelor’s degree compared to 19 per-
cent in Wisconsin.

Photo by David Mark.

In terms of housing, a very high number of housing units in the watershed
(83 percent) are owner-occupied, compared to 66 percent in the rest of
the state. Of all homes in the watershed, 56 percent have a mortgage. This
can be important given almost all mortgages are backed by the federal gov-
ernment and therefore require the owner to obtain flood insurance if they
are within the 100-year floodplain. Data from the NYU Furman Center
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RAINFALL ANALYSIS

Engineers predict rainfall intensity
when designing structures, but most of
these designs today are based on data
from the mid-20" century (Wright et al.
2019). Rainfall prediction has advanced
with the help of RainyDay, a software
program which uses recent rainfall

data to predict rainfall intensity-dura-
tion-frequency relationships in specific
areas, and by taking into account the
space-time structure that rain events
can have (Wright et al. 2019). RainyDay
was designed to couple remote sensing
data for rainfall with Stochastic Storm
Transposition (SST) to model rain-
fall-driven hazards, including floods and
landslides (Wright et al, 2017).

Predicting rainfall involves looking

at three key components; duration,
intensity, and space-time structure, all of
which are interrelated. But in the past,
space-time structure, the “when” and
“where” rainfall would occur, was gen-
erally neglected due to its complexity,
leading to less sophisticated represen-
tation in hazard modeling. Although
neglected in the past, space-time
structure plays a key role in determining
how hazardous certain storms might be
in different areas. Short-term rainfall

in a small area could pose a threat to
somewhere such as a narrow mountain
valley or urban area but could be harm-
less in large river systems (Wright et al,
2017). Applying the RainyDay modeling
system allows for hazard modeling to be
done under nonstationary conditions,
similar to what is being seen nowadays
with increased rainfall magnitude and
intensity.

As a complement to this report, Wright
et al. (2020) used RainyDay to estimate
updated rainfall statistics (e.g., 100-
year, 24-hr rainfall) for the Coon Creek
region. In general, rainfall amounts
estimated using SST are more severe
than the more traditional methods.




(collected at the census tract level) shows that 3.2 percent of housing
units in the Coon Creck watershed are within the 100-year floodplain,
which includes 3 percent of the watershed population. The homes in the
100-year floodplain are older (Figure 3), with 40 percent built before
1960 compared to just 14 percent built since 2000. This is similar to the
watershed as a whole, where 39 percent of homes were built before 1960.
However, a higher percentage (19 percent) of homes across the entire
watershed were built after 2000, suggesting that people building new
homes are less likely to build in the 100-year floodplain. Additionally,
20 percent of homes in the 100-year floodplain are occupied by renters,
compared to 15.4 percent across the entire watershed, suggesting that
renters are more likely to live within the 100-year floodplain. Although
federally backed mortgages require the owners to obtain flood insurance
if they are within the 100-year floodplain, homeowners who have paid
off their mortgage or financed their homes through different means such
as succession of property through an in-family loan, are not required to
obtain flood insurance. On the other hand, homeowners who are outside
of the 100-year floodplain may choose to purchase flood insurance even
though they are not required to do so. Throughout the entire watershed,
3.2 percent of homes are in the 100-year floodplain. Therefore, we would
expect that at least 3.2 percent of homes in the watershed also have flood
insurance, given the requirement to have flood insurance for a federally
backed mortgage within the 100-year floodplain. However, only 3.03
percent of homes have earthquake or flood insurance. This suggests there
are at-risk homes without flood insurance. This gap is compounded if; as
Wright et al. (2020) suggested, the true 100-year event is becoming more
common or the 100-year event surpasses the floodplain currently delin-
cated by FEMA. Note, however, that these findings combine census data
generated through an algorithm by the Environmental Systems Research
Institute (ESRI) with data of census tracts from the NYU Furman
Center; therefore, the overlap may be imperfect. Census tract data from
the Furman Center may capture some houscholds that are immediately
adjacent to, but outside of, the Coon Creek Watershed.

Percentage of Homes in the 100-year Floodplain
by Year Built

0%

Before 1960 1960-1979 1980-1999 After 2000

Homes in the 100-year floodplain tend to be older, which could raise concerns for structural
stability. Source: NYU Furman Center

Literature review

The data presented above are not necessarily leverage points for increas-
ing flood resilience, but they can provide insight into how residents

experience and respond to flood events. In this section,
we draw on a variety of literature of the general public’s
experience with flood events and other disasters to under-
stand the conditions and perceptions that watershed
managers will need to navigate to support community
flood resilience. Although there is no existing literature
specific to residents of Coon Creek, this analysis uses the
best available literature and considers its external validity
to the watershed.

The available literature demonstrates a consensus that the
public’s awareness of flood risk increases with their expe-
rience of flooding. If someone has experienced flooding
in the past, they are more aware that it may happen again
in the future. Awareness of flood risk increases the longer
someone has lived in an area (Burningham et al., 2008)
and older populations tend to have a higher awareness of
flood risk (Kellens et al., 2011). Existing literature also
points to a correlation between awareness of flood risk
and higher socioeconomic status and higher education
levels (Shao et al., 2017). These findings may or may not
explain the disparity between the percentage of homes in
the floodplain (3.2 percent) and the number of homes
with flood insurance (3.03 percent). The population in
Coon Creek, with its older average age and higher aver-
age income than the state average, may have a greater
level of flood awareness, especially given the watershed’s
history of frequent flooding. That awareness of flooding,
however, may not lead to the purchase of flood insurance;
there are many compounding factors that contribute to
the decision to purchase flood insurance. It is critical
to note that these data collected on the watershed-scale
do not fully capture the nuances of flood events as they
relate to the literature presented here. For example, there
is abundant evidence that households in poverty tend to
be in more flood-prone areas, even if demographics for
the larger area do not suggest flood vulnerability.

Atreya et al. (2013) found that the housing market dis-
counts floods over time, or “forgets” the floods. In their
research, property values in the 100-year floodplain
declined immediately after a flood event, but returned to
pre-flood value four to nine years later. They also found
the number of active flood insurance policies jumps after
a flood event, but then recedes over time. The recession
of perceived flood risk could also be explained by the
finding of Zhai & lkeda (2008) that people perceive
flood risk in a multi-risk context. In other words, the
presence of other risks reduces the amount of resources
someone is willing to put toward flood risk reduction.
As years pass by without severe flood events, houscholds
with limited financial resources may discontinue paying
flood insurance premiums to allocate those resources
to other more pressing uses. Although this may also be
true of residents in the Coon Creek Watershed, there has
hardly been a long enough gap in flood events to trigger




Photo by David Mark.

“forgetfulness”, as many in the watershed said they have dealt
with some type of flood event in the majority of years of the past

decade.

Flood awareness goes hand in hand with mitigation, and miti-
gation costs money. In theory, an individual who is able, would
be willing to pay any amount up to their perceived potential loss
during a flood event. If a person had unlimited funds, knew for
certain that a flood would occur next year, and that the flood
would result in $10,000 worth of damages, they would be
willing to pay up to $9,999 to stop that flood from happening.
However, probability, perception, politics, and the ability to pay
muddy the waters.

In a study in Milwaukee, Clark et al. (2002) found that people
are more willing to pay for flood risk reduction if they experi-
ence greater levels of flood risk, but they do not support projects
that expand to include reduction in the risk to the environment
because they do not see those benefits directly. Zhai et al. (2006)
found, “willingness to pay for flood control measures may
increase with per capita income, individual preparedness, and/or
experience with flooding, but may decrease with distance from a
river, acceptability of flood risk, and provision of environmental
information.”

The idea that people who experience floods or live near a river
are more willing to pay for flood risk reduction can pose two
challenges related to collective action. First, as discussed in a later
section on land use, slowing water on the ridges of the watershed
will be an important action to mitigate flood events. However,
landowners on the ridges, by definition, live far away from the
creck and are less likely to directly experience flood events. Sec-
ond, flood management projects such as dams are costly and
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will require public funding. Differences in flood experience and
proximity to the creek could bifurcate support for the project,
with people who do not experience flood events opposing a tax
increase that would exceed their perceived damages.

Given the existing government involvement in flood manage-
ment in the region through the ongoing Watershed Project Plan
and Environmental Impact Statement (PLAN-EIS), the public
perception of government is also important. Lave & Lave (1991)
and Terpstra & Gutteling (2008) found that residents believe
flood management is a government function. However, residents’
willingness to support flood management projects hinges on the
perceived efficacy of the government. Akbar & Aldrich (2015)
found that the damage suffered by flood victims is directly related
to a persons faith in political leadership, and people view disaster
damage as the result of ineffective leadership. Similarly, people
are more likely to seek out information on flood events if they
perceive government failure in flood management (Griffin et al.,
2008). Spegel (2017) found that residents are more willing to
support a high cost flood management option if they trust their
government to execute it well. This presents a potential challenge
in the case of dam failure and reconstruction.

Dam failures result in significant downstream damage, which
Akbar & Aldrich (2015) would suggest results in a perception
of government failure. The reconstruction of the dams, which
is a costly option, would be executed by the government that
people now perceive ineffectively managed the dam, making it
difficult to gain public support under Spegel’s analysis. In public
forums discussing the PLAN-EIS and future flood management
in the watershed, residents did express concern over adequate
maintenance and funding for the dams if they are reconstructed.
However, in the interviews discussed below and the institutional




analysis, we find that people tend to be more trusting of local levels of
government, which may help navigate this challenge as local govern-
ments are more representative of local interests. Therefore, if the public
perceives the local government to be the primary flood management
actor, they may be more supportive of flood management projects.

Finally, Spegel (2017), Griffen et al. (2008), and Terpstra & Gutteling
(2008) all found a notion of private and personal responsibility for flood
management, despite residents believing such management was primar-
ily a government function. A survey from Terpstra & Gutteling (2008)
found that people view disaster preparedness as an equal responsibility
between themselves and the government, even if “food protection” was
the governments responsibility. If people do feel their government is
ineffective, Griffen et al. (2008) found that people view themselves as
being more efficacious in dealing with flood events.

Finally, there is growing literature exploring the mental health impacts
of flooding. Those who experience flood events report higher levels of
depression, anxiety, and post-traumatic stress disorder (Waite et al.,
2017). If a flooded individual also experiences utility disruptions, their
poor mental health outcomes are even greater (Waite et al., 2017).
People who are displaced from their homes due to flooding also report
higher depression, anxiety, and post-traumatic stress disorder (Munro et
al. 2018). French et al. (2019) also found that repeat flood victims may
experience slightly higher levels of reported poor mental health. This
may be important in considering health equity, as individuals who lack
the means to relocate may be more susceptible to repeat flood events.

None of the literature cited here took place in the Coon Creek Water-
shed, and we do not present it here as completely representative of
residents in Coon Creek. Rather, it provides some context and con-
siderations for understanding the way people perceive, experience, and
respond to flooding. The following analysis of interviews conducted in
the watershed serves as a ground-truth of the literature presented here to
better understand the unique and specific nature of the region.

Methodology

A team of three interviewers conducted 26 semi-structured interviews
between May and October of 2020 with managers and members of the
public who live or work in the Coon Creek Watershed. Interview subjects
were identified through online research, participation in events related to
flooding in the watershed, recommendations from watershed managers,
and recommendations from other interviewees. Interview subjects were
divided into three groups: General Public (n = 8), Watershed Managers
(n = 12), and Public Officials (n = 6). Individuals were categorized as
watershed managers if they had some expertise in flood management
or the natural resources in the watershed and could contribute to policy
implementation in a professional capacity. Individuals were categorized
as public officials if they were elected to their positions or work in a
capacity to contribute to policy, but lack the technical expertise related
to flooding and natural resources. Individuals were categorized as the
general public if they did not have professional or technical expertise
related to flooding or natural resources and could not directly influence
policy. Table 1 describes characteristics of the interviews.

Table 1
Interviews with Watershed Managers 12
Interviews with Public Officials 6
Interviews with General Public 8

Average Length of Interviews 44 minutes

Longest Interview 1 hour, 7 minutes

Shortest Interview 21 minutes

The semi-structured interview format followed approx-
imately 20 pre-determined questions. In general, there
were 14 questions asked of all interviewees, with an addi-
tional four to seven questions asked depending on the
individual’s interview category. Questions were selected
to develop an understanding of several themes related
to flooding and flood management in the Coon Creek
Watershed, including:

* Misunderstandings between the general public
and watershed managers concerning proper flood
management

¢ Challenges in flood response at different levels of
government

¢ Preferred flood mitigation strategies

® Personal and collective responsibility to mitigate
flood impacts

Interviews were conducted over the phone or using a
video conferencing software. Interview recordings were
transcribed using a professional transcription service.
The research team then randomly assigned transcripts
to review. We identified codes associated with antic-
ipated themes. For example, codes of “climate” and
“global warming” were grouped together. Codes such
as “trauma’, “psychological”, and “scared” were grouped
together. The codes were then aggregated into nine
themes, which are each described in this section. These
themes served as a ground-truthing for topics identified
in the literature review. The interview questions can be
found in Appendix III.




Results
SPATIAL INFLUENCE

Literature reviewed above demonstrated the relevance of spatial
influence in terms of an interviewees willingness to pay for mit-
igation measures, the degree to which they experience flooding,
how they feel about rebuilding the breached dams, and how
people experience community. We hypothesized that proximity
to the creek would lead to divergent opinions of support for
rebuilding the dams. Those in favor of funding dam recon-
struction and more expensive flood mitigation measures would
generally live in close proximity to or within the floodplain and
have been more impacted by the flooding than those who lived
further away either on a ridge or out of town.

To reiterate what was found in the literature review from Zhai
etal. (2006), “willingness to pay for flood control measures may
[...] decrease with distance from a river [...]”. However, when
asked if they would support a high cost option that reduced flood
risk, or maintain current risk at no additional cost, interviewees
generally supported the idea of higher cost flood mitigation mea-
sures. Additionally, the vast majority agreed that they would also
support most forms of flood mitigation measures as a whole.
The replacement of the breached dams was the one polarizing
issue. Across all groups, it seemed there were opinions ranging
across the spectrum from strongly in favor to strongly against
and even a strong abstention. Interestingly, these opinions did
not seem to be spatially influenced without a trend from those
who lived within the floodplain or outside of it.

One community member that was particularly affected by
the floods expressed that the dams should not be rebuilt. The
interviewee said that the river should be left to shrink and
swell naturally which would prevent catastrophes, like the one
in 2018, from happening again. Another community member
who lives in the Village of Coon Valley said the dams need to
be rebuilt, explaining that the creck should be straightened, and
levees should be put up along the banks to swiftly carry the water
downstream and prevent flooding.

The issue of flooding in the Coon Creek Watershed is so severe,
that even community members who lived in towns outside of
the floodplain understood the importance of flood mitigation
measures and would be willing to pay for a project that would
be more expensive up front but more protective in the long run.
One person put it this way, “I live here, so I want to have the
money dumped in. And it’s not even just for me. I think about
the towns below us. [....] We have neighbors that their place is an
absolute disaster and it’s condemned.”

Spatial influence is also an important factor when understand-
ing who people identify with as their community or if there is
a spatial factor in feeling a responsibility to warn others about
potential flooding. When asked this specific question, “Do you
think people on the ridge feel responsible for the flooding in the
Valley?”, one community member who lived in the floodplain
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responded, “No, they didn’t even know that we flooded down
here when it was raining that night because they had absolutely
no idea that it was flooding in the valley, that the dams broke.”

HERITAGE

Interviewees articulated strong and multi-generational ties to the
Coon Creek watershed land and location. “Our communities
of people that have endured flooding for generations, to some
degree, having been prepared to deal with the fact that the river
is going to flood, it is going to come up quickly and hopefully
it’s going to go down quickly. And that’s part of the sociology of
their whole family and generations.” Another interviewee said,
“were all just trying to live here. We're all just trying to make a
better life for ourselves and our families here... its the love of
the culture and history that we share that makes it important
to continue to keep going.” One interviewee spoke of homes
as multi-generational and integral to their family and family
history. “That’s what people don’t understand. These are these
people’s homes that they raise their families in.”

Photo by David Mark.

This history includes the watershed as a relevant boundary for
cooperation. One interviewee noted the regions’ “history of
convening groups and topics to sort of serve as the table for
folks to gather around to have these meetings where we're all
working in this watershed.” The community is widely aware of
its role in the first Soil Conservation Service Watershed Project
site. Interviewees mentioned the importance of land use both
in its historical role and the relevance to current flooding. “In
Wisconsin something in the order of, I've forgot exactly but I
want to say lost a half a million acres of pasture and hay and
we've gained about a half a million acres in row crops and that
played out here strongly. And that so the history would say that
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we went [backwards] in terms of quality of stewardship.”

COMMUNITY

Community was described by interview participants as resound-
ingly important in the Coon Creek Watershed. The Coon Creek
Watershed is not a singular community but instead a geograph-
ical area that contains individuals who each belong to many
overlapping communities defined not only spatially but also by
shared interests and values. Strong community ties are both a
highly prized feature of the culture and a functional aide in flood
resilience.

Interview participants noted strong community ties as a defining
characteristic of the region. One interviewee spoke of the com-
munity’s response to the unexpected passing of a mailman. “You
will see mailboxes up and down the road with flowers, ribbons,
everything tied to them just in support of his family. I mean,
that’s how people are here. And you don’t find that anywhere
else.” The interviewees told numerous stories of Coon Creek
community members generously giving time, resources, and
finances to each other.

Interviewees described this community support as a main tool
in flood recovery. This included physical cleanup of private and
public spaces, financial and material donations, and prepared
foods to feed both those who had been flooded and volunteer
workers. One interviewee articulated that “just being a resident
of the community makes you personally responsible for help
[cleaning up] at least.” Another interviewee said, “The commu-
nity is a lot tighter now because of the flooding.” Word of mouth
news was also articulated as an important step in understanding
and navigating government disaster recovery programs after a

flood.

While these examples display how the strength of the com-
munity ties were amplified after the disaster, flooding also has
had enduring negative impacts on the community. Interview-
ees noted the loss of all businesses and homes in a portion of
Chaseburg close to the creek referred to as Lower Chaseburg.
Lower Chaseburg had included a popular bar that functioned as
an important place for community gathering. One interviewee
noted, “I'm sure there are some people have just up and left the
community.” Interviewees also suggested that, while immediate
assistance to those who were flooded was generous, important,
and impactful, there is a dichotomy of understanding for some
people between those who have been flooded and those who
have not. “T have friends that I can’t talk to because they really
have no idea the impact that it made on us.”

Many interviews demonstrated an understanding that the com-
munity is connected through the watershed itself, “realizing that
we're all in, we'll have our role to play in making it better, not
focusing on the negative, but rather on the solutions where we
can all come together and help.” However, interviewees also
noted that not all residents of the watershed understand the

hydrological relationship and expressed a desire for improved
community-wide understanding of flood management tech-
niques. A watershed manager said, “We need more landowners
talking to landowners, farmers talking to farmers about what
works, and that’s both regionally and larger scale. It’s not just
about having money. It’s not there aren’t things that people can
implement on their own that I think a lot of people are willing
to. But it’s still a very shotgun approach instead of targeted where
we need it most. There’s currently nothing like that. There’s no
way to deal with that, to address that, there’s no shared liability.
So... it is every individual landowner.” In this manner, commu-
nity ties are seen as a potent strength in pursuing effective flood
management.

TRAUMA, EMOTIONAL TOLL

Interviewees articulated the emotional toll and trauma of repeti-
tive flooding in the region. “People [are] losing their homes and
having to shutter their businesses or just all the stuff that just
impacts people’s livelihoods, their businesses and their homes,
which for many people is everything they have. Yeah, I dont
know. I dont know how many times people can go through
that.”

There is a lasting or even constant fear of the dangers of future
floods. “There’s certainly a lot of anxiety around just personal
safety and property safety because of flooding,” said one inter-
viewee. “If there’s a heavy rainstorm, you know, they wake up
and they start looking around and waiting for the inevitable to
come.” Another interviewee said, “You're not sleeping, because
in many of the cases that happened in the middle of the night,
so you woke up to something very, very devastatingly different.”

This fear is made worse through repetitive flooding events. “My
husband had bulldozed for six days straight and then it happened
again and we were stranded again and it literally broke my back
that next day. I could not believe everything we had done. I was
in the bathroom sobbing because I'm like, I can’t do this again.”

The degree to which flooding impacted one’s home, property,
and sense of safety varied. “You know, people in your commu-
nity, there’s more of a lasting remembrance of this life, whereas
people who aren’t directly affected, you know, it’s in their minds
for a litdle bit and then it kind of goes away,” said an interviewee.
“It’s the people that live within a few miles from us that are in
the valley [who] know how it feels. To me, that's my commu-
nity when it comes to flooding because nobody, nobody [else]
understands.”

Although available literature suggests that residents may “for-
get” floods after a long enough period of time, or shift their
investment in risk aversion to other concerns, many residents
experience flood events frequently enough for ever-present
awareness. These statements also align with the literature stating
spatial proximity to a flood event or waterbody increases flood
awareness.




One of the breached dam sites in the Coon Creek Watershed. Photo by Eric Booth

With dams breached and their likelihood of being rebuilt, relo-
cated, or removed unanswered, there is an amplified sense of
fear and exhaustion regarding unknown impacts of flooding and
flood management moving forward. One watershed manager
discussing the ongoing PLAN-EIS study noted, “With a com-
munity that’s been devastated, I understand why they don’t like
to hear that there’s one point six million dollars being spent to
just study, just start to decide.”

FLOOD INSURANCE
Structures located within the 100-year floodplain that have a
federally-backed mortgage are required to have flood insurance.
Flood insurance is also available to anyone, regardless of their
relationship to the floodplain, although it may be financially
infeasible. One interviewee described it this way:

“Insurance is nothing more than a bet. It’s a wager. So, youre
wagering, when you put your money in, youre wagering that
you're going to have a flood.”

Interviewees generally viewed flood insurance as a good option,
particularly for people living within the floodplain, but recog-
nized that it is often too expensive for the people who need it
most.

“It’s a very pricey product...for a lot of people, it’s cost prohibi-
tive, the cost of it is too high.”
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One interviewee who experienced significant damage to their
property during the August 2018 flood event said flady, “I
wouldn't be able to afford [flood insurance].” The high cost of
flood insurance is partly due to challenges in risk pooling that
are inherent in flooding. Insurance usually benefits from hav-
ing a large pool of people with varying levels of risk, leading
the lower-risk individuals to subsidize the high-risk individuals.
However, in the case of flood insurance where the people who
purchase it almost all live in the high-risk 100-year floodplain,
those purchasers face high premiums due to the pool being
relatively high-risk. This fact contributed to the creation of the
National Flood Insurance Program, which has itself struggled
with financial solvency described in the institutional analysis
section of this report.

One manager also discussed the issue of moral hazard in flood
insurance, or the tendency for people to act in a higher-risk way
because insurance reduces the costs if something goes wrong. In
the case of flood insurance, this may result in people building or
rebuilding homes in higher-risk areas because they are insured
against a flood.

“You deal with a flood... and get insurance to rebuild again. At
some point you have to stop doing that,” said one interviewee.
However, there are many reasons why an individual may choose
to remain at the location of their flooded property, including
the inability to relocate due to income constraints or employ-
ment. Repetitive flood properties that are granted multiple flood
insurance claims have been criticized for their contribution to
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the fiscal challenges in the National Flood Insurance Program
(Pew, 2016).

On the other hand, interviewees suggested that flood insurance
payouts are difficult to secure unless the flooding is very severe,
and when the payouts do occur, they are often far less than the
true cost of reconstruction or rehabilitation. Flood insurance
payouts can also be less than a property owner still owes in their
mortgage. As one interview said, “Some people got $32,000 and
didn’t have a house, and they owed $150,000 on their house.”

CLIMATE CHANGE

Climate change is a politically volatile topic in the United States.
In Wright et al.’s (2020) analysis of rainfall in the Coon Creek
Watershed, summarized earlier in this report pg. 6, there was
strong evidence that severe and more frequent rain events are
occurring due to anthropogenic effects. This trend is global in
scale and is exacerbating flood events across the country. The
vast majority of those we interviewed acknowledged climate
change was occurring. In fact, 10 out of 12 watershed managers,
3 out of 6 public officials, and 5 out of 8 members of the public
explicitly mentioned climate change or global warming as a pos-
sible cause of recent extreme weather events. Some interviewees
spoke directly to the fact that the phrase climate change was too
political to describe the situation even though they believed it
was the cause. Others did not mention it or possibly explicitly
left it out of their response. Mentions of climate change as well as
a lack-there-of are important data points because it attempts to
reveal an understanding of the attitudes in the region.

One interviewee said, “I have my personal thoughts, which is
global climate change, but that is not a phrase that I feel is very
useful for me to use. It’s too politically sensitive and I don’t have
time to get into that argument, so extreme weather events is a
phrase that ’'m comfortable using”.

Climate change tends to be a sensitive topic in some locations so
we wanted to provide the interviewees with the opportunity to
bring up the phrase themselves. The interview question, “Have
you noticed flooding changing and if yes, what is causing the
change?”, attempted to breach the subject without mentioning
“climate change” explicitly in order to evoke a response, unbi-
ased by the question and to get a sense of the mindset in differ-
ent communities across the watershed. Many responses spurred
reactions pointing specifically to climate change as the impetus
for change. Others (31 percent), did not mention climate change
at all, but provided responses indicating a trend in increasing
rainfall and storm intensity.

According to a report from Duke University (Bonnie, 2020),
opinions on climate change are polarizing between rural and
urban/suburban communities. People in rural areas tend to be
more skepticalof climate change than urban/suburban areas and
more reluctant to talk about it. Even with such a small sample
size, we found that there do appear to be differences in how peo-

ple engage with or react to the term climate change. We found
both sides of the story. The most significant example of this
came out when interviewing different watershed managers who
were working to mitigate climate change. They stated that while
working with the public, they needed to use different tactics,
expressions, and reasoning to get the same job done. They did
the same work between different counties but had to use differ-
ent labels in order to be effective.

In another interview, one member of the public recognized a
change in precipitation trending with a change in temperatures,
but lacked a mention of climate change. They said, “We know
temperatures are increasing, the amount of precipitation is
increasing. The frequency between events is getting tighter. But
the main thing is that rainfall intensity where we used to get
one or two inches overnight, we get one or two inches in 20
minutes.” Another response mentioned global warming, how-
ever in a different context than most of the other interviewees.
“There is talk that is related to global warming. I don’t know why
the weather patterns change that drastically. I personally think
that some of the problems [relating to weather] in this country
actually come from other countries.”

Some interviewees noted that the changes in rainfall accompa-
nied many other factors contributing to flooding. Some included
changing land use and land management practices, dams on the
Mississippi River, and reconstruction of the creek. Many people
mentioned flooding as the fault of bridge reconstruction over
State Highway 14. For example, “...land use[s] changed. Less
conservation, less animals on the landscape, [...] means less hay,
less contour strips. More pavement, more concrete [...] decreases
infiltration and increases runoff. And so, our rain [and flooding]
events are more intense.”

The general trend throughout the interviews from those who
mentioned climate change was a similarity of responses across
watershed managers, the public, or public officials. Those who
were willing to participate in our research often had climate
change in their vocabulary and used it. One interviewee said,
“We've had two 50-year rain events in the last 10 years, and
within the last 15 years, I think we had one, one-hundred-year
rain event. So, climate change is, in my view, has driven the
severity of rain events.” However, there was a sense that most
understood that climate change is driving these abnormal pre-
cipitation events, but they knew that it was a loaded term and
had some reservations using it.

DISTRIBUTION OF RESOURCES
In the Institutions section of this report, we discuss challenges
related to the fiscal capacity for local governments to fund flood
resiliency initiatives. Those findings were borne out in the opin-
ions of residents and flood managers. There is an understanding
that local governments - both municipalities and counties - lack
the resources to implement significant flood resilience programs,
including buyouts, supplementation of land management prac-




tices, and dam maintenance.

One watershed manager said, “A lot of towns have been dealing
with the burden of managing and trying to upgrade their infra-
structure, and they just simply don’t have the budgets.”

One town board member discussed the fiscal challenges in recov-
ery after flood events, as towns finance the repair of washed-out
roads through traditional public financing such as loans and
bonds as they wait for reimbursement from FEMA that can take
years to receive.

“It’s been very financially stressful for the communities, espe-
cially for the municipalities that have roads and bridges to repair
and replace,” said one interviewee.

Another said, “If money was not an object, I would go with
that one [higher cost and better resilience], but the reality is the
money is not there.”

When it comes to the reconstruction of dams, federal funding
will be required given the cost of the structures and limited bud-
gets of local governments. As an example, adjusted for inflation,
the unfinished La Farge dam project in 1970 was expected to
cost $38 million (Anderson n.d.), nearly 350 percent of the
amount Vernon County residents paid to the county in property
taxes in 2020 (Vernon County Board of Supervisors, 2020).

At the same time, residents and managers recognize fiscal con-
straints at the federal level.

As one interviewee noted, “We cannot think, oh, we can build
anything, and the feds will pay for it.”

The ongoing PLAN-EIS is a useful example supporting this
statement. The federally funded watershed
planning project will work with local com-
munities on their preferences for watershed
management, but also consider the federal
governments interests. The decision arising
from that plan will be implemented with
federal funding if it is made available.

Even in the event of federal funding for
projects, residents and managers are still
concerned about the ability for local govern-
ments to fund operations and maintenance
into the future. During dam construction in
the region in the 1960s, local governments
were tasked with financing ongoing mainte-
nance and repairs. It is likely that any new
dam constructed in the region would follow
a similar model.

LR

Asked what should be included in the calcu-
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lation of costs and benefits of dam reconstruction, one resident
said, “There should definitely be maintenance... It should be in

the budget.”

The budget would be that of the county and local governments,
which already face fiscal constraints.

DISTRIBUTION OF RESPONSIBILITY
Distribution of responsibility fell into two categories based on the
questions that were asked. First, who is responsible for respond-
ing to flood events and second who is responsible for preventing
future flood events. In both cases the majority of interviewees
felt that it is everyone’s responsibility to both respond to and
prevent flooding. One member of the public responded, “I think
our communities have shown that whether you're a private citi-
zen or a landowner, a farmer, a business owner or someone from
the county agencies, state agencies, everybody has a part to play.”

Even though many responses from the general public stated the
importance of everyone’s involvement in flood management,
most only mentioned that prevention of floods fell upon man-
agers, policymakers, the state or federal government. There were
only limited statements indicating that any one individual could
do something to prevent flooding. Watershed managers and
public officials expressed the opposite point of view. The over-
whelming response from them was that “Landowners should be
the ones most responsible for mitigating [flooding], for employ-
ing better land use management strategies and overhauling the
landscape so that there are more buffers, more small dams, and
more water infiltration.”

In terms of who is responsible for responding after a flood event,
most interviewees place great importance on immediate local
responsiveness to flood events. They highly revered their com-
munities’ ability to come together and provide support for those

Water inlet at one of the breached dam sites in the Coon Creek Watershed. Photo by Eric Booth
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in need. Others expressed that there is a need for collaboration
between local, state, and the federal government in order to
deal with pre- and post-disaster response strategies. Some peo-
ple felt that the State of Wisconsin needed to be more helpful
and provide more resources for mitigating and responding to
flood impacts by “provid[ing] more technical and financial assis-
tance..., creating additional funding streams, a general need for
resiliency coordination.”

In every interview the Federal Emergency Management Agency
(FEMA) and the Department of Natural Resources (DNR) were
brought up as the main governmental organizations responsible
for flood response, especially in terms of rebuilding and recovery
efforts. Their involvement was a polarizing topic. Some inter-
viewees asserted that FEMA was an invaluable resource. “They
really helped us out. FEMA was, I can’t say enough good things
about FEMA. [In regard to the bailout program] they helped
them pay with moving expenses ... And those guys were really,
really easy to work with. All of our homeowners got paid a fair
price. We were happy with the program.”

Others expressed that FEMA is not and cannot be the only
resource for flood response and mitigation efforts. Many of the
attitudes towards the DNR were that they are a necessary evil.
They do good things, but “the Department of Natural Resources
or FEMA gets so involved with this [flood recovery] that it’s
going to be difficult.” Some reasons for this feeling include the
process of filing paperwork, working with FEMA employees,
and requesting FEMA funding. Many feel it is cumbersome
and redundant, especially for a small community where there is
limited staff to do the work of documenting flood impacts. One
public official said, “Everybody wants to say FEMA. But, you
know, if we look at our world today in the United States with
everything going on... we've got to depend on our fire depart-
ment, law enforcement... neighbor helping neighbor.”

Another topic that surfaced was that fewer and fewer people
have a connection to the land and understand the impacts
further downstream. This led to the thought that ridgeland
landowners may not understand their responsibility to those in
the valleys. In other words, there is a disconnect between see-
ing rainfall in the uplands and realizing its impact in the valley
below, or that the ability for water to infiltrate in the upland
areas has a direct effect on the severity of flooding in the lowland
areas. The change in land use over the past few decades directly
affected this dynamic.

ROLE OF EXPERIENCE
Much of the literature described earlier in this section suggests
that past experience with flood events is a primary indicator of
an individual’s flood awareness. This was generally borne out in
interviews.

Broadly, one local official said, “Unless you have been through a
flood, I don't think you can understand how much damage can
be done.”

Another local official said his municipality purchased more
barricades to stave off water in future events. The official said,
“The experience has probably been our biggest help. When you
go through three or four floods in three years, that’s what really
helps.”

In the Village of Coon Valley, officials said the creckside park
has flooded in 2017, 2018, and 2019. Devastating floods in
both 2007 and 2008 similarly caused millions of dollars in dam-
ages. Many interviewees have lived or worked in the watershed
long enough to experience each of these events and others that
occurred earlier.

In some cases, the recurrent events induce people to take actions
they otherwise would not take in the event of a single flood. One
watershed manager interviewed said her parents still live in the
house along Coon Creek that she was raised in.

“The last couple of floods they had a lot of water in the base-
ment... they had to take everything out of the basement. Years
ago, they said, “Well maybe we should try to lift the basement’
and said, ‘Oh no, this will pass.”” The couple began the process
of lifting their basement in 2020 after the more recent and recur-
ring floods.

However, frequent experience also generated a helpless feeling
in some interviewees. One watershed manager who also lives on

the Coon Creek said all of the events, “kind of blend together”.
“I don’t know what the answer is but people are sick of flooding.”

Experience also plays a role in higher-level response. One
watershed manager cited the frequency of events as a reason for
improvement in intergovernmental communication and orga-
nization.

The manager said, “As more of these events happen, our response
time is better... I think we're all learning how to better collabo-
rate. We're becoming more and more efficient all the time.”

As Atreya et al. (2013) suggested, people can “forget” floods after
approximately four to nine years. Large flood events in 2007 and
2008, followed by the dam breaches and subsequent flooding in
2018 interspersed with smaller nuisance flood events indicate
there is not enough time between events to “forget” the flood.
In some cases, this frequency results in improved governmental
and individual response. In others, it results in trauma, fatigue,
and helplessness.




Conclusion

This section does not offer specific recommendations on pol-
icy or program improvement, but rather provides a lens into
the way residents and watershed managers in the Coon Creek
Watershed experience floods and prioritize flood mitigation
strategies. In some cases, the themes identified through these
interviews aligned with existing literature from around the
world, suggesting that there are some universal truths when it
comes to the public’s experience with floods. For example, we
identified a connection between spatial proximity to flood events
and an individual’s awareness or perception of flood risk. We
also identified the psychological trauma of flooding for many
residents that reflects the growing literature on mental health
and flooding. Additionally, we found a type of organizational
learning, whereby residents and local governments that suffered
repeated flood events became more proficient at managing the
response and recovery.

There are also statements that are inconsistent with what we
would expect from available literature, particularly in the per-
ception of government. Although other studies found flood pro-
tection and mitigation to overwhelmingly be the responsibility

Photo by Vijaya Narasimha.
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of the government, residents and watershed managers in Coon
Creek felt a collective approach of individual responsibility is
necessary. Additionally, flood victims recited varied experiences
with different levels of government. Some had positive experi-
ences with federal agencies, while others preferred working with
more local governments. These differences may reflect inconsis-
tencies in program delivery and the uniqueness of each flood
event for each individual property owner.

Finally, perceived causes of increased flooding and preferred mit-
igation also varied widely. Although some interviewees attributed
the increased frequency and intensity of floods to climate
change, others pointed to land use changes and infrastructure.
These differences resulted in varied preferences for mitigation,
including advocating for land management practices identified
in this report, reconstruction of dams, and the channelization
of waterways. Watershed managers and policymakers should
be aware of these differences in perceived causes and preferred
mitigation strategies to improve communication and watershed
education for residents.
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FLOOD MANAGEMENT
INSTITUTIONS

Introduction

Federal, state, and local governments all play an important role
in flood management and response. Over time, all institutional
levels have participated in flood response efforts for the Coon
Creek Watershed. The institutional responsibilities vary with
the level of government but generally include developing flood
regulations, providing funding for infrastructure and disaster
response, facilitating buyout programs, providing assistance pro-
grams and grants when applicable, and more.

Local municipalities are the first to feel the impacts of a flooding
event and need to develop infrastructure, regulations, and emer-
gency responses to be prepared for flooding events. Responsibili-
ties then transition to the state level where additional emergency
response can be deployed in addition to resources and funding.
Some specific state institutions include Wisconsin Emergency
Management (WEM) in Wisconsin’s Department of Military
Affairs, which provides emergency response on the ground, and
the Wisconsin Department of Natural Resources (WDNR),
which is involved in floodplain management, planning, and
mapping. These floodplain maps are then used for floodplain
management, flood insurance rating, and flood insurance
requirements. Another state-level institution is the Wisconsin
Department of Health Services (DHS) who has developed a
Flood Resilience Scorecard (FRS) and the Risk Assessment Flood
Tool (RAFT) with the purpose of providing local governments,
health departments, and citizens with information on how to
prepare and respond to a flood event.

Federal government institutions include the Federal Emergency
Management Agency (FEMA) and the Natural Resources
Conservation Service (NRCS). FEMA develops floodplain
maps which are used in the National Flood Insurance Program
(NFIP), as they are the basis for NFIP regulations and flood
insurance requirements (FEMA, 2021). FEMA also offers mit-
igation funding programs such as Building Resilient Infrastruc-
ture and Communities (BRIC). NRCS, housed in the United
States Department of Agriculture, acts primarily to provide tech-
nical and financial assistance to farmers and private landowners.
Additionally, non-governmental organizations (NGOs) play a
role in flood management. These organizations provide more
on-the-ground, quick reactions to disasters. In the August 2018
flood event, there were responses from neighbors, students, and
volunteers from the greater region helping dig out homes and
provide other disaster response.

Because of the complex nature of the landscape, this section
focuses on identifying some of the complexities surrounding
the institutions at play in the Coon Creek Watershed. There are
many institutions that play a role in managing flooding. The
following is a brief introduction to these institutions. This is not

an exhaustive list and there are many other institutions that play
a role in flood management.

The WDNR is a state institution that works with businesses and
citizens to promote, preserve, and enhance Wisconsin’s natural
resources. They partner with federal and local organizations to
develop resource management strategies and programs. They
also provide many flood related tools and resources including
flood prevention and coping, mitigation, and floodplain man-
agement and mapping. This agency plays a large role in prepara-
tion for a flood and aims to provide a more streamlined way to
access resources that people need in relation to flooding response
and recovery.

WEM is the lead state agency involved with emergency man-
agement, categorized into four main phases: mitigation, pre-
paredness, response, and recovery (WEM, 2020). This agency is
a division under the Wisconsin Department of Military Affairs
(DMA), which provides effective and crucial military and emer-
gency management to the state. WEM is heavily involved in the
emergency phase of a flood disaster.

NRCS, an agency within the United States Department of
Agriculture (USDA), works to develop conservation solutions
and programs for the health and long-term sustainability of
agriculture. They provide technical and financial assistance to
producers who employ conservation practices such as grassed
waterways, stream restoration, and managed grazing.

FEMA is a federal agency involved with emergency manage-
ment, inclusive but not limited to flooding emergencies. Their
mission is to help people before, after, and during disasters
(FEMA, 2021). Their general goals as an agency, as outlined
by their 2018-2022 Strategic Plan, are to: build a culture of
preparedness, ready the nation for disasters, and reduce the
complexity of FEMA (FEMA, 2018). In order to build a cul-
ture of preparedness, FEMA has set out objectives which are:
incentivizing investments that reduce risk, closing the insurance
gap, helping people prepare for disasters, and learning contin-
uously from past disasters and experiences (FEMA, 2018). For
their second goal, to ready the United States for disasters, their
specific objectives are to: organize the BEST (Build, Empower,
Sustain, and Train) scalable and capable incident workforce,
enhance intergovernmental coordination, posture FEMA and
communities to provide lifesaving and life sustaining equip-
ment, commodities, and personnel, and improve continuity and
resilient communications capabilities (FEMA, 2018). The third
goal, to reduce the complexity of FEMA, is further divided into
specific objectives which are to: streamline the disaster survivor
and grantee experience, mature the National Disaster Recovery
Framework, develop systems and business processes that allow
FEMA employees to rapidly and effectively deliver the agency’s
mission, and strengthen grants management, increase transpar-
ency, and improve data statistics (FEMA, 2018). They have a
number of grants, tools, and other resources to aid response and
preparation for disasters.




In terms of flooding, FEMA offers flood insurance, provides
flood maps, and has a role in floodplain management. The
National Flood Insurance Program (NFIP) is managed by
FEMA and provides insurance to property owners, renters, and
businesses. Floodplain management is undertaken by multiple
groups who carry out management functions such as zoning,
building codes, enforcement, education, and others. FEMA has
minimum floodplain standards for communities who partici-
pate in the NFIP but suggests adopting higher standards. FEMA
provides tools and resources to help guide communities, gov-
ernment officials, individuals, and others through NFIP require-
ments while implementing higher standards of floodplain man-
agement. (FEMA, May 11, 2021.) Lastly, FEMA maintains and
updates data through flood maps and risk assessments (FEMA,
June 22, 2021). These programs provide regulatory products
such as a flood insurance rate map database and flood insur-
ance study reports and non-regulatory products such as flood
risk maps, flood risk reports, and a Flood Risk Database (FDR)
(FEMA, Nov. 16, 2020). Flood maps help lenders determine
insurance requirements and help communities develop strategies
for reducing their flood risk.

Institutional Maps

Methodology

Institutional mapping is used to help understand the existing
distribution of power, focusing on the key actors and their
interactions, where power is located, who is able to influence
decisions, who makes decisions, and the source of funding
(McFadden et al, 2010). Institutions are generally defined as
either formal or informal systems of rules which define the insti-
tutional boundaries (McFadden et al, 2010). In order to map
the institutional landscape of flood management, we used the
Institutional Analysis and Development Framework (IAD). This
framework, developed by Elinor Ostrom, maps out four key ele-
ments: “(1) actor’s preferences regarding certain actions and out-
comes, (2) the way actors acquire, process, and use information,
(3) the decision criteria actors use regarding a particular course of
action, and (4) the resources that an actor brings to a situation”
to analyze that social space (McFadden, 2011).

Natural Resources Conservation Service (NRCS) Environmental Quality Incentives Program (EQIP)
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The NRCS currently runs the EQIP program to provide finan-
cial and technical assistance to farmers interested in installing
conservation practices. However, the program often fails to
approve many applications due to the sheer number of requests
and lack of funding (Basche et al., 2020). A state-run program
by the WDNR could supplement EQIP and help fund and
install management practices for farmers throughout the state.
Since it would be voluntary, the success of the program would
depend on the farmers to implement management practices and
reduce nonpoint source pollution. Increased funding and staff-
ing would also be required to implement the program.

In contrast to the voluntary incentive approach, a producer-pays
approach compensates farmers for best management practices,
while penalizing farmers for nonpoint source pollution. This
program could also promote flood resilience by reducing the

REBUILDING FLOODPLAIN STRUCTURES

amount of runoff as a co-benefit. Implementation would take
some explicit management tools to measure and set nonpoint
runoff goals and compensate farmers for achieving these goals
(Shortle et al., 2012). Farmers that fail to meet these goals would
be financially penalized for the amount of runoff that exceeded
the goal. This program goes beyond the implementation of
management practices and actually evaluates their effective-
ness in reducing runoff. However, this program would require
an immense amount of funding and staff to develop tools to
measure runoff on farms on a state or county level and enforce
penaltdes and incentives. The program could be run from the
state level but would require collaboration at the county level
and may require federal support. Despite these barriers, it would
likely ensure an increase in management practices and subse-
quent reduction in runoff and flooding.
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When local stakeholders are faced with the complex task of
rebuilding floodplain structures, they have to navigate the
bureaucracy of FEMAs National Flood Insurance Program
(NFIP) and DNR floodplain permits. From interviews with
watershed stakeholders, many residents had navigated this
bureaucracy when replacing pedestrian bridges, gazebos, and
other floodplain structures after the 2018 and other recent flood
events.

The NFIP provides funding for rebuilding structures in the 100-
year floodplain following flood events. It can also provide funds
to people with NFIP insurance outside the floodplain. However,
payments from this program typically only represent that which
is required to return the structure to pre-flood conditions and no
more. This forces stakeholders to determine whether to rebuild
the structure to pre-flood conditions and risk destruction from
future floods or seek additional funds to flood-proof the struc-
ture to withstand future events. Oftentimes, stakeholders lean
toward rebuilding the structure to pre-flood conditions as it is
fully funded and they do not want to bear the additional costs of
flood proofing. For example, a local stakeholder in the watershed
explained their experience with repetitive rebuilding of walking
bridges following recent flood events:

“We got seven of the nine bridges repaired in 2017 and 2018.
We lost them all again. Well, of course, we couldn’t [get] the
funding for those through FEMA because we never got the per-
mit.... We get a permit in 2018. All is well then, the 2019 flood,
then and we lost bridges again”

The stakeholder also noted a lack of resources and expertise pre-
venting them from flood proofing the bridges:

“We're now very good at building bridges, but we don’t want
to keep rebuilding bridges. ... They also have ideas for what we
need to do (about the bridges). But again, if they change the
permit, I have to have an engineer behind it. I don't have an
engineer.” This stakeholder also had to navigate WDNR flood-
plain permitting for rebuilding bridges and needed review from
WDNR staff to rebuild the bridges. Private bridges returned to
pre-flood conditions are expedited in the review, which also leads
stakeholders to prefer this route. This involvement of state and
federal agencies in rebuilding floodplain structures illustrates
the bureaucratic complexity that has to be navigated by affected
stakeholders and how they often select the most reactive solution
to most effectively navigate this bureaucratic web.

An institutional map of the process to complete a buyout of flood-prone structures.
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Public park and baseball fields in Coon Valley where repetitive flood damages occur, shown in 2019.
Photo by Eric Booth
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Beginning in the 1920s, private insurance companies ceased pro-
viding flood insurance. They no longer considered it profitable as
the only purchasers of flood insurance are those in the floodplain
who are more likely to make claims (FEMA 480). In the 1960s,
severe floods damaging uninsured homes prompted congress to
create the National Flood Insurance Program to aid homeowners
that are prone to flooding. As the federal government became the
insurer, it accrued that liability. But the NFIP was not intended
to deal with extreme weather events, and the relative frequency
of such events in recent history has caused financial instability
in the program (Laporte, 2019). After Congress cancelled $16
billion in debt in 2017, the program still owed more than $20
billion to the U.S. Treasury as of 2019, buoyed by $4 billion in
annual revenue through premiums and fees (Horn et al., 2021).
The NFIP has a borrowing capacity of $30.425 billion that is

eclipsed by just a few extreme weather events.

In order to reduce the liability suffered by the NFIP, FEMA also
administers grants to fund buyouts. If a property is costing the
NFIP more in insurance payouts than it receives in premiums,
it is a good candidate for a buyout to lower the program’s overall
liability. Two of these programs, Flood Mitigation Assistance and
Building Resilient Infrastructure and Communities, are signifi-
cantly underfunded based on demand. In the 2020 application
year, 1,227 grant applications sought approximately $4 billion
in funding from a $700 million budget.

The WDNR also administers the Municipal Flood Control
Grant Program, which can fund acquisition and removal of
floodplain structures.

Problems plague the programs as they are chronically under-
funded. They are slow-moving, with a median of five years from

application to the buyout (Weber & Moore, 2019).

The variety of funding sources available for buyouts, the require-
ment of all levels of government in the application, and the
length of time from an application to a buyout raises concerns
over the institutional complexity of the program, particularly
for individuals and municipalities that may lack the capacity
to overcome administrative burden and participate fully in the
program.

Discussion

The institutional framework related to flood events and miti-

gation is highly complex, evidenced by the fragmentation rep-

resented in the institutional maps above. This complexity and

fragmentation is intimately understood by people in the region
who have dealt with or overseen flood response
or mitigation. In interviews conducted for this
report, residents who directly experienced flood-
ing cited delays and confusion at most levels of
government involved in recovery.

“Truthfully, the state needs to do a whole lot
more. People want to rely on FEMA. And its
pretty complicated to go through a FEMA fund-
ing request. They have a pretty high bar as far as
the type of documentation they require.”

“I'd rather go to the dentist and get your teeth
pulled than work with FEMA. I mean, theyre
good people. But they've got so many damn loop-
holes.”

Watershed managers and government officials felt
misdirected when seeking clarity and approvals
for actions they felt would improve flood resil-

iency.

“A lot of the brunt of the public’s frustrations is

we very often have to explain, ‘Sorry, that’s not

us. That’s the DNR. That’s not us. That's FEMA.
That’s not us. That’s zoning.” Which is very confusing for folks
when they just want a solution.”

The complexity of the institutional framework contributes to
these challenges, but so do other factors that are more narrowly
related to the Coon Creek Watershed. The following sections
discuss some of the additional challenges that communities in
the Coon Creek Watershed may face when trying to navigate
the waters of flood recovery and resilience, including intergov-
ernmental interactions, challenges for small municipalities, and
differences in government scales.

INTERGOVERNMENTAL INTERACTIONS

Disaster recovery is a shared responsibility across all levels of




government, but it is highly local given spatial proximity and
knowledge of the disaster event and the community in which
it takes place. Emergency response is fragmented and follows a
federalism approach, whereby a local disaster declaration must
be echoed by the state before it is taken up at the federal level.
This multi-step approach naturally delays federal involvement
in flood response.

Upon initiation of the recovery process, local officials are tasked
with determining whether and/or how to rebuild, while state and
federal officials provide technical assistance and funding during
recovery. In other words, “The most effective disaster response
and recovery efforts are locally developed and executed, state/
tribal/territorially managed, and federally supported” (OIA,
2018). The reliance that local governments and individuals have
on federal funding for recovery, either through grants or flood
insurance, provides an opportunity for the federal government
to institute its own policies on recovery. These policies may com-
plement or compete with policies preferred by local governments
(Crow & Albright, 2019) and its citizens. For example, in order
to be eligible for the NFIP and other flood-related programs,
states must administer floodplain management programs and
standards that are then enforced by local officials.

Flood response is often limited by the administrative capacity,
resources, and technical knowledge of local government officials
(Crow & Albright, 2019). This has led many scholars to look at
improving disaster-related outcomes through the lens of orga-
nizational learning at the local level. Crow & Albright (2019)
found that greater organizational learning by local governments
following flood events can increase resource flows from state
agencies and form more collaborative intergovernmental rela-
tionships. Unfortunately, one of the best tools for organizational
learning is experience, and although flood events can contribute
to this learning (Thompson, 2016), learning would ideally take
place independent of repeated catastrophic flood events. Crow
& Albright (2019) suggest this learning can be facilitated at
the state level by improving processes for disaster recovery and
bringing together disaster-affected local governments to collabo-
rate. However, communities in the Coon Creek Watershed have
suffered repeated flood events, suggesting they have undergone
an abundance of organizational learning.

Rubin & Barbee (1985) suggest local governments have
improved their capacity for emergency management and no
longer need to be supplanted by private organizations or higher
levels of government with the exception of providing funding.
However, the provision of funding has become a critical lia-
bility for the federal government, resulting in an existing debt
of more than $20 billion, even after Congressional cancella-
tion of $16 billion in 2017 (CRS 2019). The Congressional
Research Service (2019) estimates that the federally mandated
floodplain regulations result in $1.87 billion in annual savings
for the NFIP. This incentive for the federal government to reg-
ulate away risk further entrenches the federal government with
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local decision making.

Further, interviews with local public officials suggest that, in
the absence of oversight from more technically proficient lev-
els of government, localities may compete with adjacent local
governments to reduce their own risk of flooding at the expense
of other property owners downstream, similar to competition
between levee districts in the Mississippi River basin during 20
Century flood events.

CHALLENGES FOR SMALL MUNICIPALITIES

Local communities are bearing the responsibility for increasingly
repetitive flood problems and the same holds true for the rural
Coon Creek Watershed. The watershed is located mostly in rural
Vernon and Monroe counties and is home to the municipalities
of Stoddard, Chaseburg, and Coon Valley, all with populations
of less than 1,000 people. The nature of these small, rural com-
munities puts local and county decision makers at a disadvantage
as they have less resources and funding for flood management
and recovery. This section will examine the challenge for rural,
small town flood management in general and examine the spe-
cific challenges faced by the municipalities in the Coon Creek
Watershed.

Consoer and Milman (2018) examined the decision-making
process involved in flood mitigation in rural municipalities of
Western Massachusetts by determining factors that affect choos-
ing flood mitigation measures and the opportunities and con-
straints faced in implementing them. The study found that the
institutional and physical characteristics of these municipalities
lead them to prioritize structural over nonstructural flood miti-
gation measures. In a physical context, municipal officers noted
the dynamic nature of rivers were better controlled with struc-
tural mitigation and that there was no room for nonstructural
mitigation, such as wetland restoration or land conversion, in the
small, constrained towns. Institutionally, municipal officers indi-
cated that institutional fragmentation and limited local capacity
restricted implementation of flood mitigation and reinforced a
structural mitigation approach. In particular, responsibility for
flood mitigation is often split between the public works and the
land conservation departments of municipalities, where public
works handles structural approaches while land use planning and
conservation develops nonstructural mitigation. However, the
study noted that small municipalities often are only staffed by a
highway administrator and lack both resources and knowledge
for nonstructural mitigation. Furthermore, the study discovered
that implementation of these measures is often inhibited by state
and federal regulations and by barriers to accessing state and
federal assistance programs. Given these barriers, small munic-
ipalities often opt for reactionary and ancillary flood mitigation,
which leaves them vulnerable to future flood events. In the end,
Consoer and Milman (2018) recommend that government
policies and programs should be crafted to the specific situation
where flood mitigation occurs, especially the rural characteristics
of small municipalities.
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Similarly, Brody et al. (2010) found that the organizational
capacity of local decision makers is a significant factor contribut-
ing to the implementation of structural and non-structural flood
mitigation approaches. In this case, organizational capacity refers
to not just the number of staff working on the plan, but the abil-
ity to anticipate flooding, make educated decisions, and imple-
ment efficient policies. This includes the financial resources,
staffing, technical expertise, leadership, and the commitment to
information sharing and flood protection (Brody et al. 2010).
In this way, organizational capacity factors in funding, technical
expertise, and the ability of the local decision makers to work
together to achieve a common goal. Brody et al. (2010) found
this organizational capacity is as important or more important
than past flood experience, geophysical conditions, and the state
of planning. Although rural local municipalities, like those in
the Coon Creek Watershed, often lack substantial
funding and other resources, they can foster a cul-
ture of information sharing, communication and
flexibility to increase their organizational capacity
and improve flood response.

For example, a local official noted their frustrations
with the number of regulations and permits from
the WDNR in slowing flood recovery: “You run
up against all these roadblocks and you shouldnt
have to deal with that when you're trying to deal
with getting your town back to being able to have
traffic flow through it and residents be safe and
those kinds of things. So, I just think a lot of their
regulations are just kind of overbearing.”

The same official also noted that the inability of
WDNR and FEMA to effectively work together
slowed flood recovery: “I think they [FEMA and
WDNR] need to work together. I think they
butt heads too much... [FEMA] were almost
appalled at what we had to go through to get a
permit, because every time they would tell us to
do something, we said, well, we got to check with

the DNR chief.”

These comments illustrate the barriers faced by the local govern-
ments in the Coon Creek watershed in receiving funding and
progressing the flood recovery process. However, the commu-
nity can work to improve its organizational capacity to better
tackle the regulatory barriers to flood response and recovery
from state and federal agencies. Further barriers faced by stake-
holders in the Coon Creek Watershed are discussed in the public
perspectives section of this report.

DIFFERENCES IN GOVERNMENT SCALES
Despite the fact that immediate disaster response is inherently
local, that does not necessarily make local governments the most
well-equipped or appropriate administrator of response and
recovery. However, given that flood events occur over a limited

Photo by David Mark.

area, it may also be inappropriate for larger units of government
to aid in response and recovery. The concept of fiscal equivalence
suggests that the jurisdiction reaping the benefit of a policy or
public spending should be the same jurisdiction that pays for
it. In other words, fiscal equivalence would argue that federal
monies collected from across the country should not be used in
such a narrow jurisdiction as the Coon Creek Watershed.

Due to simple proximity, the level of government primarily
responsible for immediate disaster response is the local level. In a
survey of perceptions of reliance on different groups following a
disaster, 73 percent said they would rely on their own household
in the first 72 hours after a disaster, while 51 percent said they
rely on fire, police, and emergency personnel (FEMA 2014).
Just one third (34 percent) relied on state or federal help in the

first 72 hours after an event. Local governments are often the
administrators of fire, emergency services, and basic public infra-
structure that may be compromised in a flood event. Limitations
on mobility due to compromised transportation networks can
further delay the availability of external help (Pregnolato, 2017).

However, beyond 72 hours, local governments lack the adminis-
trative and fiscal capacity to recover from floods, particularly in
the Coon Creek Watershed. The Village of Coon Valley, among
the largest municipalities in the watershed, operates with four
employees. Many surrounding townships have a single clerk
employed. In interviews conducted for this report, local public
officials said they lack the staff to process the paperwork associ-
ated with flood recovery. Counties are better equipped to admin-
ister recovery given larger resource bases and a greater level of




technical expertise. Waugh (1994) suggests county governments
should be the primary administrator of emergency management
for several reasons:

“They are geographically close to environmental problems;
have larger resource bases than municipalities; have ambiguous
administrative structures that encourage inter- and intra-gov-
ernmental cooperation; are local agents of state administration;
have close administrative ties to state agencies; provide forums
for local-local cooperation; and serve as general-purpose local
governments representing local interests.”

States have an even larger fiscal and administrative capacity to
assist in flood recovery but may lack local knowledge required
to effectively administer recovery. Although the state functions
as a conduit between local and federal governments for disaster
aid, its primary role is aiding local communities in setting and
enforcing standards that align with federal standards, which
allow communities to participate in disaster recovery programs
such as the NFIP.

The federal government and FEMA provide the majority of
financial relief in disaster recovery but are even further removed
from local knowledge and conditions on the ground. Federal
involvement in recovery is intended to step in only where state
and local resources become exhausted.

The large role the federal government plays in financing disaster
recovery runs counter to the concept of fiscal equivalence, or
the theory that the population voting on and financing a public
good should be the same as that affected by the provision of
that public good, otherwise the quantity provided will not be
economically efficient. Such a theory would be hard pressed
to justify federal spending on a dam project in a single part of
the country since few taxpayers would see any benefit from the
project. Fiscal equivalence attempts to strike the balance between
taking advantage of local knowledge and ensuring adequate
financial and administrative capacity.

Recommendations

Flood management and mitigation in the Coon Creek Water-
shed faces a variety of challenges described above. Rurality
and lack of resources makes it difficult to fund or implement
measures that will reduce flood impacts. Limited administrative
capacity restricts a community’s ability to develop and coordi-
nate proper flood mitigation or recover after flood events. The
arbitrary nature of jurisdictional boundaries relative to watershed
boundaries results in institutional fragmentation and disrupts
coordination. However, these limitations share similar founda-
tions related to limited resources or small economies of scale, and
inadequate coordination to collectively implement solutions. To
address these foundational limitations, the governing bodies in
the watershed should consider developing a Joint Powers Board
(JPB) that is authorized to carry out specific flood mitigation
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policies and practices.

JOINT POWERS BOARD

The joint exercise of power through intergovernmental agree-
ment takes place with variation across the United States. It is
constructed by state statutes and therefore differs by state. Gen-
erally, “A [JPB] is a group of legally distinct and independent
entities [that] enter into an agreement for joint exercise of power.
The agreement establishes operational constraints, the compo-
sition of the governing board, funding arrangements, staffing,
financial provisions, and the duration of the authority” (Stava
et al., 2006). Because of the broad nature of the JPB, they have
been used for a variety of applications. Advantages of the JPB
include the “broad array of financial arrangements possible,
can add members over time, benefit from exercising power of
another agency through the [JPB], share system management,
share operators” (AWWA Strategic Management Practices Com-
mittee of the Technical & Educational Council, 2012).

Under Section §92.12 of the Wisconsin Statutes, Intergovern-
mental Cooperation, created first in 1981, “If a problem of
soil or water conservation is defined in part by drainage basin
boundaries beyond a single county’s borders or otherwise tran-
scends these borders, the respective counties, cities, villages,
towns and public agencies with natural resource responsibilities
may enter into mutually binding agreements and contracts con-
taining, but not limited to, provisions for mutually enforced and
administered regulatory ordinances and cost-sharing distribution
arrangements” (Intergovernmental Cooperation, 2019). “The
parties can specify matters such as the work to be done, how
payment shall be made, who has responsibility for reviewing the
work, and the duration and termination of the agreement” (UW
Extension Local Government Center 2000). In the case that
the cooperating municipalities have varying powers under law,
under the contract of joint exercise of power, each municipality
can act only to the extent of its own previously established pow-
ers (Intergovernmental Cooperation, 2019), meaning the board
can only act with the authority of its least powerful member

(WM n.d.).

In Wisconsin, this statute has been implemented in order to
“produce less expensive and more efficient local government ser-
vices.” (UW Extension Local Government Center, 2019) This
can occur through consolidation of services such as local health
departments, fire departments, law enforcement, and emergency
services. Notably, there are currently no JPBs specifically related
to flood management in Wisconsin.

Co-operative governing across the watershed could result in
more effective flood mitigation efforts than could be coordinated
by each entity alone. By demonstrating a coordinated and effec-
tive plan for the watershed as a whole, there also may be greater
chances of obtaining funding for mitigation grants through the
DNR, WEM, FEMA, and similar mitigation funding organiza-
tions. It is possible that cooperation and shared resources defined
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by the watershed boundaries could result in more comprehen-
sive and less burdensome mitigation planning.

In early 2021, La Crosse, Monroe, and Vernon Counties were
considering the creation of a JPB by the name of the Coon Creek
Cooperative Agreement.

BEST PRACTICES FOR A JPB
Table 2 provides details on the structure and authority of a JPB
in the Coon Creek watershed. All three counties that constitute
the watershed - La Crosse, Monroe, Vernon - should be a for-
mal party to the intergovernmental agreement. Lower levels of
government, including cities, villages, and towns, should not be
formal parties to the agreement, given that they may lack cer-
tain powers afforded to counties, and §92.12 dictates that the
JPB may only have the authority of its least powerful member.
Therefore, a JPB consisting of only counties will maintain all
powers and authorities of counties. However, limiting formal
JPB membership to counties may generalize nuances that are
important to distinct communities within each county. In order

to maintain the full power of counties within the JPB while rep-
resenting the interests of the most flood-affected communities,
the JPB should prioritize informal participation by municipal
officials in the board’s agenda through consistent communica-
tion and consultation.

Membership on the board should consist of a variety of stake-
holders but prioritize county officials who speak for the separate
county boards from which the JPB began. Given the importance
of agriculture to the economy in the region, and agriculture’s
potential role in mitigating flood impacts, the farming commu-
nity should be represented on the board. The board should also
include at least one at-large member, who is a resident in the
watershed. Given the exclusion of cities, villages, and towns from
the intergovernmental agreement, the JPB may wish to include
a representative from a village or town in the watershed. Finally,
the JPB may wish to allocate more membership positions to
individuals in Vernon County, given that the majority of the
watershed area and flood impacts take place in Vernon County.

Table 2
JPB - Personnel and Activities Notes
Characteristics
Lower levels of government should not be a
Jurisdictions La Crosse, Vernon, Monroe Counties |formal party due to limitations it would place
on the board’s power per § 66.0301
County officials, agriculture and industry| Vernon County may 1'.1ave a great proportion
. . of board members given its larger share of
Board Membership| representatives, at-large watershed .
residents the watershed. County officials are members
of county Soil and Water Committees
Education, outreach, research, grant
Necessary writing, emergency management
Authority & 5 . Y . 8
communications
Additional Lobbying, zoning, buyouts and land - .
Authority acquisition, taxation These powers may be politically unfeasible
May provide JPB with some authority
. County Soil and Water Conservation that does not need committee approval.
Oversight - . L
Committees Could categorize authorities and necessary
approvals.
Non-expense operations (staff time,
. county supervisor per diem) funded by Grant matching may require additional
Funding s - .
county general funds. Additional projects| expenditures
funded through grants.




EFFECTS OF LAND USE
AND MANAGEMENT ON
INFILTRATION

Introduction
The Coon Creek Watershed is found in the Driftless

Area of southwestern Wisconsin, where the landscape
is broken into flat ridgetops, steep slopes, and narrow
valleys. The topographic relief of the Driftless Area is
much larger than the glaciated portions of Wisconsin
and can exceed 500 feet from ridgetops to the valley
bottoms (Juckem, 2003). The watershed is typical of
most Diriftless Area basins as its surface watershed has
very distinct boundaries with adjacent riverine systems
(Figure 7). The La Crosse River Watershed and Missis-
sippi River form the northern and western boundaries,
while the Kickapoo River and Bad Axe River Watersheds
respectively form the eastern and southern boundaries.
There are no naturally occurring lakes in the watershed,
but numerous spring-fed ponds are found in the basin.
Groundwater discharge contributes to a large amount of
streamflow in the watershed. Curtis (1966) used man-
ual hydrograph separation techniques to estimate that
baseflow accounts for 60-77 percent of total flow in a
typical Driftless Area stream. Using the same methods,
Curtis estimated that groundwater contributed roughly
75 percent of all streamflow in Coon Creek based on dis-
charge measurement from the watershed
demonstration project.

Figure 7

The unique topography and variable geol-
ogy of the watershed have a large impact
on the hydrology and runoff potential of
the watershed. Although the glaciers did
not cover the Driftless Area and deposit
glacial drift, the thickness of surface
deposits, such as ridgetop loess and valley
alluvium and colluvium, was strongly
influenced by weathering processes due
to climatic conditions during Pleistocene
glaciations (Knox 1977, Hunt 1999).
Geologically, the watershed’s ridge tops
are covered by reddish-brown clay known
as the Rountree Formation with a thin
veneer of loess lying above the clay layer
(Hole 1982, Frolking 1982, Frolking et
al. 1983, Knox et al. 1990, Evans 2003).
Colluvium and alluvium deposits of vary-
ing thickness cover most of the hillslopes
and valleys in the basin. This physio-
graphic makeup is extremely influential
on the watershed’s ability to generate and
retain runoff.

All water within the watershed drains into Coon Creek and the
unique landscape paired with the geology often accelerates the run-
off process and decreases infiltration. The clay and silt makeup of
the ridgetops is characterized as hydrologic soil groups B and C (Soil
Survey) with a moderate to high runoff potential and low saturated
hydraulic conductivity and infiltration rates. This makes the ridge-
tops less receptive to rain events and causes surface runoff in extreme
rain events once the ground is saturated. Juckem (2003) confirmed
this theory in the watershed by measuring very low infiltration rates
on the ridgetops. This runoff drains onto the steep hillslopes, which
are covered by a thin colluvium deposit above fractured bedrock that
allows for infiltration of some runoff. The hillslopes in the watershed
can have high infiltration rates and groundwater recharge due to their
geology and predominantly forested land cover (Curtis 1966, Olson
1994, Juckem, 2003). While the hillslopes can have high infiltration
rates, their steep nature causes water to quickly move into the valley
bottoms, which limits their infiltration potential. In general, the infil-
tration rates in the watershed’s valley bottom are lower than on the
hillslopes (Juckem, 2003) and overland flow on hillslopes and in val-
leys typically converges into channels that quickly convey runoff into
the stream channel (Figure 8). Juckem (2003) found that infiltration
rates on hillslopes were larger than the valleys and ridges regardless of
the land use practice (Figure 9). This unique physiographic makeup
of the watershed illustrates the flood-prone nature of the watershed as
the flattest areas are covered by fine-grained soils with low infiltration
rates. Given the flood-prone nature of the landscape, it is necessary to
determine how land use and land management practices affect infil-
tration in the watershed.

Amap of the Coon Creek Watershed and location of Rullands Coulee subwatershed.
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A cross sectional image of the Coon Creek Watershed with the flow of runoff and groundwater. Modified from Juckem (2003).

LAND USE AND INFILTRATION

Land management and land use intensity affect infiltration in the Coon Creek Watershed
because of their influence on soil structure and erosion potential. Specific land manage-
ment practices are often dictated by climatic, environmental, social or economic factors.
In 2016, land cover in the upper Coon Creek Watershed was 48 percent forest, 27 per-

cent pasture/hay, 20 percent cropland, four

percent developed, and one percent other Figure 9
(2016 NLCD dataset), with the majority of =
forested land cover occurring on hillslopes. 8

The impact of land use has been examined for 7
various land uses common to the watershed.

For example, Alaoui et al. (2011) found that 6

in a temperate Switzerland climate forested ‘g

land promotes high infiltration and reduces  £5
surface runoff due to high saturated hydrau- 2

lic conductivity and porosity of the soil. £4

In addition, forest soil has high root water 8
uptake that enhances forest soil’s available E3
storage capacity and reduces surface runoff. £
Forest infiltration rates were higher than 2

grassland infiltration rates due to higher con-
ductivity, porosity, and root uptake (Alaoui 1
et al., 2011). Zhao et al. (2013) found that

grasslands had higher infiltration rates than O ila PRI, Taakfs pailie fiareaed

cropland due to an increase in macroaggre- field

gates and organic matter, which improves
grassland  soil  structure.  Furthermore,
conversion to cropland has been shown to
decrease infiltration rates in some areas due

Valley Bottom

H Guelph Permeameter
O double ring infiltrometer

to decreased soil porosity and organic mat-
ter content, which has a negative impact on
infiltration (Sun et al., 2018). Juckem (2003)
illustrated the influence of land use on infil-
tration in the Coon Creek Watershed. For a
given topographic area (ridge, hillslope, val-
ley), infiltration rates were inversely related
to land use intensity, where cropland has a
high land use intensity while forests have low
land use intensity. This finding is consistent
with a similar study in the region (Sun et al.,
2018).

Data from the United States Census of Agri-
culture further details land use changes in the
watershed. Given data limitations, we show
data for Vernon County, which is likely rep-
resentative of land use changes throughout
the watershed. Figure 10 shows three catego-
ries broadly: Total Cropland, Non-cropland
in Farms, and Land Not in Farms. The figure
demonstrates that, although the proportion
of land used for cropland has stayed approx-
imately the same throughout the century -
approximately 40 percent of land area - there
has been growth in the Land Not in Farms.
This growth has primarily come out of the
non-cropland farm acreage, a category which
could include farm buildings, pasture, for-
ests, or fallow fields. The loss of non-crop-
land acreage to non-farm uses could have a
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A comparison of infiltration rates on different land uses across different physiographic categories of the Coon Creek
Watershed. Modified from Juckem (2003).
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Contour strips in Wisconsin. Photo by Jim Klousia.

variety of implications. If non-cropland acreage is being con-
verted into developed uses such as roads, residential properties,
and commercial buildings, that could have a deleterious effect
on infiltration capacity of the watershed. On the other hand, if
a farm’s fallow grassland is taken out of farm use and reforested,
that may improve infiltration capacity. However, reforestation
of agricultural land is a relatively uncommon practice in the
region.

Figure 10
Land in Farms, 1925 - 2017
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Change in Vernon County land use 1925 - 2017. Source: United States Census of Agriculture

Water Resources Management 2020  nelson.wisc.edu

Specifically analyzing crop-
land provides a narrower lens
into landscape changes in the
watershed. Figure 11 shows
the percentage of total crop-
land and pasture in a given
year that is planted with a
variety of crops, including:
corn, soybean, small grains,
alfalfa, other hay (excluding
alfalfa), woodland pasture,
cropland only used for pas-
ture, other pasture, and other
agricultural products  such
as berries and vegetables.
There are several important
takeaways from this figure.
First, the amount of acreage
in corn has seen a gradual
increase since the first half of
the century, rising from less
than 10 percent of acreage
to more than 20 percent.
This represented an addition
of approximately 37,000 acres (seven percent of total acreage
in Vernon County) since 1925. Second, soybeans were neatly
non-existent in the watershed until the 1990s. For most of the
20 century, soybeans accounted for a few hundred acres each
year. By the 2017 Census of Agriculture, 39,000 acres of soybeans
were being planted. Taken together, these traditional row crops -
corn and soybeans - grew from less than 10 percent of cropland to
nearly 40 percent. A portion of this growth was taken out of small
grains (wheat, oats, and barley), which once made up approxi-
mately 10 percent of cropland acres but are hardly
seen on the landscape today. Third, alfalfa plantings
grew significantly during the mid-20" century, but
decreased after about 1990. Uncommon on the
landscape in the early part of the century, by 1987
plantings of alfalfa commanded more than 90,000
acres, or approximately 22 percent of cropland acre-
age. Note that initially, the absence of alfalfa acreage
was substituted by other hay varieties. The initial
growth of alfalfa simply took the place of other hay
plantings. However, since that peak in 1987, alfalfa
plantings have declined both in the absolute and
relative number of acres. This coincides with the
decline of dairy in the region during the past few
decades, which is further explored in the Economics
of Land Use section later in this report, as alfalfa
and other hay varieties represent important sources
of forage for dairy cattle. Finally, the boom of corn
and soybeans through the last century has reduced
acreage in pasture. Taken together, woodland pas-
ture, cropland used only for pasture, and other pas-
ture accounted for more than 50 percent of acreage

28



29

Figure 11

in the early and mid-20" century. Today, pasture
makes up around 35 percent of acreage. Within the
pasture categories, woodland pasture has seen the
most significant decline. From a peak of 162,000
acres in 1930, only 27,000 acres are currently in
woodland pasture as of the 2017 census. Although
research has shown that high density, unmanaged
pasture can reduce infiltration (Sartz, 1984), there
has been a recent interest in the capacity of man-
aged intensive rotational grazing to improve soil

Percentage of Land [acres)

health and encourage greater infiltration.

Juckem’s (2003) finding that infiltration rates are
inversely related to land use intensity suggests
that the increase in traditional row crops such as
corn and soybeans, paired with the relative loss

0%

of pasture acres could be resulting in changes to
agricultural land use that tend to reduce infiltra-
tion rates in the watershed.
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Change in crop variety as a percentage of total cropland in Vernon County, 1925 - 2017. Source:

United States Census of Agriculture.

LAND MANAGEMENT PRACTICES
AND INFILTRATION

While the effects of land use on infiltration have been investi-
gated in the watershed recently, the effect of land management
practices on infiltration has not been recently examined in the
watershed. The Coon Creek Watershed has a rich history of
land management practices as the home of the first watershed
demonstration project in the nation, where the CCC imple-
mented various land management practices including contour
strip cropping, reforesting hillslopes, and stabilizing gullies. In
fact, Trimble (2009) investigated the change in peak discharge
in the neighboring Timber Coulee subwatershed to determine
the change in runoff response of the watershed from arrival of
European settlers in 1850 to present day (Figure 12). Trimble
(2009) found that there was an initial sharp increase in discharge
after European settlement as the natural forest and prairie land-
scape converted cropland, which led to decreased infiltration
rates, more runoff, and large peak discharges during storm
events. However, the watershed demonstration project changed
this trend by installing management practices to promote more
infiltration, reduce runoff; and reduce peak discharge in the
watershed. Trimble’s (2009) work illustrates the significant posi-
tive impact that the management practices of the demonstration
project had on reducing peak discharge, streambank erosion,
and flooding in the watershed.

However, in recent decades, changes to the watershed may be
undoing past conservation practices. For example, agriculture in
the watershed has gone away from contour strip cropping due
to an increased demand for corn, soy, and other factors, such as
the use of larger farm equipment that can be difficult to navigate

through contour strips and terraces. This removal of terracing
and contour strip cropping also illustrates the move from small
dairy farms to large confinement operations and corn and soy
commodity farming. Many farmers are also converting conser-
vation reserve program land in the watershed back to cropland,
which allows them to take advantage of government subsidies
for biofuels, particularly corn-based ethanol. In the end, if loss
of conservation land continues, it could threaten the fragile land
balance in the watershed sustained since the 1930s (Hart 2008).
Therefore, it is necessary to investigate the effect of land man-
agement practices on infiltration in the watershed.

The impact of infiltration has been examined on various land
management practices, such as conservation tillage, cover crops,
contour strips, buffer strips, alternative grazing practices, ter-
racing, and the use of detention ponds. For example, Basche
and DeLonge, (2019) found that perennial cropping systems
and cover crops lead to the largest increase in infiltration rates,
while no-till also increases infiltration rates when combined
with residue retention (leaving crop material on the field).
Crop rotation had no significant effect and grazing annual
crops reduced infiltration rates. Thus, findings suggest that
promoting ground cover and continuous roots, both of which
improve soil structure, were most effective at increasing infil-
tration rates. Cover crops and perennial cropping systems have
also been shown to increase spring snowmelt infiltration and
help improve soil quality (Haruna et al. 2018, E C. Kahimba
et al. 2008, Franzluebbers and Stuedemann 2008, Jung et al.
2007). However, conservation tillage by itself increased runoff
in some cases (Karlen et al. 2009, Lipiec et al. 2006), but effec-
tively reduced runoff and increased infiltration when combined

BOther Agricultural Froducts

B Crapland Only for Pasture



with other practices (Basche and DeLonge 2019, Karlen et al.
2009, Dao 1993). For example, no-till paired with contour
strips reduced runoff by 20 percent and increased crop yield
on a watershed scale (Karlen et al. 2009). Buffer strips (areas of
perennial vegetation between crops) are another management
practice that has helped reduce runoff and increase infiltration
in agriculturally dominant watersheds. Contour strip cropping,
conservation tillage, buffer strips, and perennial agriculture on
pastures are all present in the Coon Creek watershed as a result
of the watershed demonstration project but recent changes in
their extent have not been investigated. Furthermore, Kent
(1999) analyzed the effect of land management practices on
baseflow in six southwestern Wisconsin streams, including the
neighboring Kickapoo River watershed. Kent found that many
land management practices significantly increase baseflow in the
streams by increasing infiltration. In particular, conservation
tillage with residue management had the greatest contribution
to higher baseflow levels. This is because more precipitation is
infiltrated and routed to the streams through groundwater than

stormflow, which helps to reduce flood peaks.

In the watershed, historic management practices have also been
carried out on the hillslope in an attempt to slow runoff and

promote infiltration. As previously mentioned, the hillslopes
have high infiltration rates and groundwater recharge due to
the fractured bedrock and forested land cover despite the steep
slopes (Curtis 1966, Olson 1994, Juckem 2003). In order to
take advantage of this trend, log terracing and detention ponds
were built on the hillslopes as part of the demonstration proj-
ect in the 1930s, which reduced hillslope runoff and allowed
infiltration (Curtis 1966). While these practices were effective,
they are costly and difficult to install throughout the watershed
at this time. Given the costly nature of hillslope management
practices and the multitude of ridge land management practices
for slowing runoff and increasing infiltration, we focused our
investigation on changes in land management practices on the
ridges of the watershed. Juckem (2003) found that infiltration
rates on hillslopes were likely larger than infiltration rates in val-
leys or ridges and that infiltration rates were inversely related to
land-use intensity, but no recent measurements have been made
to support this claim and land management practices were not
included in Juckem’s findings. The goal of this section is to
quantify recent changes in land management practices and the
effect of those changes on runoff and infiltration through infil-
tration fieldwork and GIS analysis. We will also compare the
differences in infiltration between land management practices.

An example of erosion in Coon Creek that prompted the first watershed demonstration project in the nation. Photo courtesy of the USDA Natural Resources Conservation Service.
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Figure 12
In order to inform and select
adequate GIS methods, a
short literature review was 70
conducted on similar studies
that attempted to quantify
changes in land management
practices with GIS in the
Driftless Area. First, Roldan
(2002) used aerial photog-
raphy in GIS to measure
hillslope reforestation in the
Coon Creek Watershed. The
study found that the per-
cent of forested land on the
hillslopes increased from 36.7
percent in 1939 to 49.7 per-
cent in 1993, which confirms
the effort to reduce soil ero-
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sion and increase recharge on

the steep slopes by the origi-
nal 1930s conservation proj-
ect. Similarly, Heasley (2003)
used GIS to map land tenure
regimes in the neighboring
Kickapoo River watershed.
The study found that con-
tour strip cropping on Amish
land decreased from 1965 to
1995, while contour strip cropping on non-Amish
land increased. Morgan (1980) measured cropland
erosion management systems in the Pheasant Branch
Creek Watershed in southern Wisconsin using aerial
photography analysis of contour strip cropping, con-

1825

tour tillage, and grass waterways. The study identi-
fied each contour practice by using a visual key where
contour strips were distinguishable by a characteristic
strip pattern. This research illustrates the usefulness
of remote sensing for determining the location and
extent of current agricultural management practices
and determining areas where these practices are
lacking. We used GIS to analyze recent changes in
land management practices in the Rullands Coulee
sub-watershed of the Coon Creek Watershed.

Methodology
INFILTRATION METHODS

We measured soil infiltration rates at several ridge
locations (Figure 13) in the Rullands Coulee sub-wa-
tershed of the Coon Creek Watershed with a double
ring infiltrometer to help determine the effect of land
use and different land management practices on infil-
tration. Infiltration sites were selected on ridge loca-
tions with various land uses and land management
practices and descriptions of each site are included in
Appendix I. We used soil data for the watershed from

25-yr, 24 hr storm Timber Coulee, Vernon County, Wi

Begin soil conservation measures
T~ Flooding decreases
after agricultural
conservation
practices

Native prairie/forest
to cropland/pasture:
flooding increases

SCS Method,
Trimble 1975

Agriculture Revised for Drainage
Begins Density, 1991
1850 1875 1900 1925 1950 1975 2000
Year Adapted from Trimble (2009)

Graph of a change in flood peaks over time for the 25-year, 24 hour storm for the Timber Coulee Watershed. Modified
from Trimble (2009).

the NRCS soil survey to select sites with similar soil attributes to eliminate
soil characteristics as a confounding variable impacting infiltration.

The double ring infiltrometer method uses inner (approximately 10-inch
diameter) and outer (approximately 24-inch diameter) metal cylindrical
rings driven into the soil, flooded with water, and drained via infiltration.
As the water level in the rings decreased, we measured infiltration rates
directly from the inner ring by timing successive half-inch drops in water
level. In theory, the outer ring buffers lateral flow from altering infiltration
in the inner ring, with water from the outer ring spreading beyond the ring’s
diameter. Therefore, we only measured infiltration rates from the inner ring
because it was assumed to represent one-dimensional and vertical infiltra-
tion. We continued the repetitive process of refilling and draining until a
steady infiltration rate was achieved. The only exception was at sites with
very slow infiltration, where we monitored the water level decline for at
least three hours and measured the change in water level with a tape if it
declined less than a quarter inch. After measurements were conducted and
land covers were classified, we performed a T-test to determine statistically
significant differences in infiltration rates between perennial and annual
land cover.

GIS METHODS
This study used GIS spatial analysis to measure changes in contour strip
cropping and land use change to measure the runoff potential of the
watershed. This GIS analysis was used to aid a subsequent curve number
analysis to evaluate how these land management and land use changes
affect runoff response of the Rullands Coulee Watershed over time.




Stream reach in the Rullands Coulee sub-watershed within the Coon Creek Watershed that was impacted by upstream dam breaches in 2018. Photo by Eric Booth

GIS spatial analysis was conducted in the watershed to deter-
mine recent changes to contour strip cropping in the water-
shed. Since contour strip cropping was a prominent practice
in the watershed and is easily identifiable from aerial photo-
graphs, the analysis focused on mapping the change in the area
of contour strip cropping in the Rullands Coulee Watershed
in Monroe County near the headwaters of the Coon Creek
Watershed. Aerial photography from the USDA-National
Agriculture Imagery Program of the watershed was obtained
for the years 2000-2018 to contrast the historic and current
composition of the watershed. After aerial photography of
the coulee was obtained, the United States Geological Survey
watershed boundary dataset was used to identify the bound-
aries of the watershed and identify contour strips within the
coulee. Once contour strips were identified, the Rullands
Coulee boundary was defined, and contour strips were digi-
tized, with each individual strip being digitized into a polygon
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with a specific pixel area. The cumulative area of contour strips
from 2004, 2008, 2013, and 2018 was then calculated in GIS
for each year to determine the change in contour stripping
over time.

GIS spatial analysis was conducted in the watershed to deter-
mine the current composition and track historic changes in
land use in the watershed. Land use and land cover layers of
the watershed from USGS’s Land Change Monitoring, Assess-
ment, Projection (LCMAP) and the National Land Cover
Database (NLCD) were obtained for 1985, 1990, 1995,
2000, 2004, 2008, 2013, and 2016 to contrast the historic
and current composition of land use in the watershed. The
USGS watershed boundary dataset was used to identify the
boundaries of the watershed and determine land use within
the coulee. Then, using tools in GIS, the pixels were classified
from each layer and exported to determine the area and per-
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centage of land use in the watershed and evaluate the change
over time. The area of each land use was calculated in the Rul-
lands Coulee Watershed in GIS to determine the change in
land use over time in the watershed.

After land use and land management changes in the Rullands
Coulee Watershed were identified, the SCS Curve Number
method was used to determine the runoff potential of the
watershed. The curve number is a dimensionless parameter
that determines the runoff response characteristic of a water-
shed. This parameter is related to land use, land management,
hydrological condition, hydrologic soil group, and antecedent
soil moisture in the watershed (USDA-NRCS 2010). Land
use layers of the coulee were collected from the USDA-NASS
Cropland Data Layer (CDL), as the CDL classifies detailed
crop types and other land covers that are used in the Curve
Number method. Land management practices were repre-
sented by using the contour strip layers created earlier in the
contour strip analysis and tillage was assumed to be reduced
conservation tillage throughout the coulee (personal com-
munication, Bob Micheel, Monroe County conservationist).
Hydrologic soil group was determined using the USDA-
SSURGO soil survey, while hydrological conditions were
assumed to be good and

antecedent soil moisture
was assumed to be Class 11

Figure 13
(average conditions). Once I

number was calculated for each pixel, it was averaged across
each pixel in the coulee and the average curve number (CN)
was compared with 2004, 2008, 2013, and 2018 to determine
the change in runoff potential in the coulee. This same analy-
sis was also conducted on the ridge of the Rullands coulee to
determine if the CN varied from 2004-2018.

To expand on the CN analysis, the CN values for the coulee
from 2004 and 2018 were used to determine peak discharge
at the outlet of the coulee using the NRCS dimensionless unit
hydrograph method (USDA-NRCS 2010). This method pro-
duces a dimensionless unit hydrograph that can be used to
estimate the unit Z-hour hydrograph, where ¢ is storm length.
In this case, this method was used to project the 6-hr and
24-hr unit hydrographs for 2004 and 2018. Then, the six hour
and 24-hour unit hydrographs were applied to the 25-year,
50-year, and 100-year rainfall events from the updated Rainy-
Day model to predict the peak discharge at the outlet for each
rain event. These hydrographs and peak flows were used to
investigate the effect of changing CN on stream response in
the Rullands Coulee Watershed.

these layers were collected,
GIS overlay analysis was
conducted to identify the
change in runoff potential
in the Rullands Coulee
from 2004-2018 with anal-
ysis taking place in 2004,
2008, 2012, and 2018.

In the overlay analysis, the
three layers were clipped
to match the coulee and
the NRCS soils layer and
the contour strip layers
were rasterized to match
the CDL. The three raster
layers were then aligned
in GIS to have the same
pixel size, so when overlaid
each pixel has unique land
use, land management,
and soil group. The pixel
data of each layer was then
exported to Excel and the
data was organized to cal-
culate the curve number for
each pixel. Once the curve

BInfiltration Sites
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Map of infiltration sites in the Rullands Coulee sub-watershed.
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Results and discussion

This section analyzes the effect on land use
and land management practices on influenc-
ing infiltration and the runoff response of
the Rullands Coulee Watershed. It evaluates
the infiltration rates directly measured on
the ridge under various land uses and land
management practices. It also highlights
recent changes in land use and land manage-
ment practices in the watershed from GIS
and CN analysis.

INFILTRATION RESULTS

Grassed waterways had higher infiltration
rates than pasture, corn, alfalfa hay, grassed
waterway and fallow field land uses (Figure
14). This finding illustrates the effective-
ness of grassed waterways at increasing
infiltration rates and potentially reducing
runoff, which previous studies support
(Carroll et al. 2004, Archer et al. 2013,
Anderson et al. 2009). A T-test was used to
compare statistically significant differences
in infiltration rates between annual land
cover and perennial land cover (Figure 15).
In this case, annual land cover was catego-
rized as corn and alfalfa as they are seeded
annually or semi-annually, and perennial
cover included pasture, grassed waterways,
and fallow fields. Perennial cover had sig-
nificantly higher infiltration rates than
annual cover (P = 0.04). This finding is
supported by Basche and DeLonge (2019),
who found that perennial cropping systems
increase infiltration rates.

These findings illustrate that infiltration
rates decrease with land use intensity, where
land use intensity is the sum of materials
and labor put into the land per unit area
(Dietrich et al. 2012). We see that low
intensity land uses (perennial agriculture
and grassed waterways) have greater infil-
tration rates than high intensity land uses
(annual crops). Juckem (2003) also found
that infiltration rates were inversely related
to land use intensity.

Figure 14
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A comparison of infiltration rates on different land uses in the Rullands Coulee sub-watershed with a box
and whisker plot.

Public fishing access point in the Rullands Coulee watershed where substantial flood damage occurred in 2018 follow-

ing dam breaches. Photo by Eric Booth
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CONTOUR STRIP

ANALYSIS RESULTS

After identifying the effect of land use
and land management practices in the
watershed, we tracked the trends in
changing land use and land management
practices in the watershed to determine
their effect on infiltration, runoff, and
stream response. First, we focused on
contour strips as they were easily identi-
fied in aerial imagery. There was a total
loss of 536 acres of contour strip crop-
ping in the Rullands Coulee sub-water-
shed from 2004 to 2018 (Figure 16). A
full summary of the contour strip data
can be found in Appendix II.

Since contour strip cropping systems
help increase infileration (Karlen et al.
2009), this loss of contour strips may
reduce the infiltration capacity of the
watershed. However, investigating the
change in contour strips alone does
not provide a complete picture of the
change in infiltration capacity and run-

Infiltration Rate (in/hr)

Figure 15

a5

0
Annual Cover Perennial Cover
Land Use

A T-test comparison of infiltration rates with standard errors (P=0.04) between annual and perennial cover.

off response of the watershed as other factors (land use change, other land management
practices, soil conditions, etc.) also influence infiltration.

Figure 16
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This figure illustrates the areas where contour strips were identified in the Rullands Coulee Watershed. Each color and corresponding year indicate the
|atest year where contour strips were identified.




CN ANALYSIS RESULTS

To provide a more complete picture of infiltration and runoff
in the watershed, the curve number (CN) for the coulee water-
shed and its ridge and the ridge runoff depth for several design
storms were determined for 2004 and 2018 (Table 3). For the
ridge only, we see an increase in curve number from 2004 to
2018 and an associated increase in runoff depth from the 100-
year flood event. This finding indicates that the Rullands Coulee
Watershed’s ridge may generate more runoff in 2018 than 2004.
However, there is no clear change in CN for the entire coulee
watershed from 2004-2018.

To further investigate the change and connect it to stream
response, we used the NRCS Curve Number Method to deter-
mine the peak discharge at the outlet of the Rullands Coulee
Watershed for the 25-year, 50-year, and 100-year floods for six
hour and 24-hour events (Figures 17 and 18). There was no
notable difference in peak discharge or runoff volume between
the two years, but the results illustrate the amount of runoff gen-
erated by each storm (Tables 4 and 5). For example, the 2018
rain event in the Coon Creek watershed that caused two dam
failures in the Rullands Coulee Watershed was a 100-500-year
storm and likely generated more than 5,000 acre-feet of runoff in
the Rullands Coulee Watershed resulting in a peak discharge of
greater than 4,000 cfs. These values are larger than synthetic run-
off and peak discharge of the 100-year storm, which illustrates
the magnitude and impact of the 2018 event.

Table 3

2004 2018
Ridge CN 67.47 |70.64
100-yr Ridge Runoff 434 in |4.71 in
Depth
Rullands Watershed CN | 66.24 | 66.64

This table reports CNs for the ridge and Rullands Coulee sub-watershed and runoff
depths for 2004 and 2018.

Table 4
2004, 24-hr storm
Frequency Flood Peaks | Runoff
(cfs) Volume (af)
25-yr 2994 3712
50-yr 3429 4250
100-yr 3960 4909

This table reports the results of the NRCS CN Method for 2004, 24 hour storm for
25-year, 50-year and 100-year events.

Figure 17
2004 24-hr Hydrograph
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This figure shows the synthetic runoff hydrographs for the 25-year, 50-year and 100-year events for the 2004, 24-hour storm.
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Table 5

2018, 24-hr storm

Frequency Flood Peaks | Runoff
(cfs) Volume (af)

25-yr 2998 3716

50-yr 3433 4256

100-yr 3965 4915

This table reports the results of the NRCS CN Method for 2018, 24-hour storm for
25-year, 50-year and 100-year events.

Figure 18
2018 24-hr Hydrograph

4500

4000

3500

3000
_—

¢2 2500
=]
—
)
o0

© 2000
=
]
2

Q 1500

1000

500

0

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hr)
== 25 yr == 50yr e 100yr

This figure shows the synthetic runoff hydrographs for the 25-year, 50-year and 100-year events for the 2018, 24-hour storm.

TIME OF CONCENTRATION DISCUSSION
Another aspect explored with the NRCS CN method was
the effect of time of concentration on stream response in
the watershed. Time of concentration is the time for water
to flow from the most remote point of the watershed to
its outlet, where a shorter time of concentration leads to
quicker, greater flood peaks. Trimble (2009) investigated
the effect of time of concentration on peak discharge in the
neighboring Timber Coulee sub-watershed of the Coon
Creek Watershed (Figure 19). Trimble found that conver-
sion to cropland prior to soil conservation projects in the
watershed increased flood peaks due to both an increase
in the curve number and a reduced time of concentration
as cropland generates more rapid runoff. After soil conser-

vation measures, flood peaks decreased as curve number
declined and time of concentration increased by slowing
the flow of runoff. Trimble also investigated the impact
of hillslope gullies on time of concentration and peak dis-
charges. With gullies in place, there’s a low time of concen-
tration and a high connectivity to the stream network, so
runoff quickly moves into Coon Creck. There is a greater
time of concentration without gullies, which also helps
block the connectivity of the stream network. The sce-
nario without gullies represents the flow conditions in the
watershed prior to European settlement or if gullies were
removed. This removal of gullies helps promote infiltration,
slow the flow of runoff and reduce the peak discharge.




‘Similar to Trimble’s work, the time
of concentration was adjusted for the
2018 25-year, 24-hour storm event to
illustrate the effect of time of concen-
tration on flood peaks and runoff vol-
ume in the Coon Creek watershed. The
initial time of concentration from the
25-year, 24- hour flood was 13.8 hour
and was arbitrarily increased to 14.4
hour to show the effect of an increased
time of concentration (Figure 20). The
simulation illustrated that an increased
time of concentration decreased the
magnitude and increased the timing of
the flood peak. This simulated time of
concentration increase can be realized
in the watershed with effective land
management and land use changes,
including repairing recently reactivated
gullies to promote infiltration, reduce
and slow runoff, and reduce flood

peaks.

Figure 20

Figure 19
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Graph of a change in flood peaks over time for the 25-year, 24-hour storm for the Timber Coulee
Watershed with multiple scenarios of with and without gullies. Modified from Trimble (2009).
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This figure shows the synthetic runoff hydrographs for the 25-year storm and the adjusted 25-year storm with an increased time of concentration.
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3. Inform local farmers on impact of conservation practices
on runoff generation. An educational campaign for farmers
with knowledge and resources to understand the envi-
ronmental and financial advantages of land management

Recommendations

Based on our findings in this section, we suggest the following
recommendations for helping increase the infiltration capacity
and flood resilience of the watershed:

39

1. Restore and maintain contour strips and grassed waterways.

Our results and literature review illustrate the beneficial
impact of grassed waterways and the use of buffer strips in
increasing infiltration on the watershed's ridges. However,
in recent years, there has been a move away from contour
strips in the watershed, as shown by our GIS analysis and
anecdotally by Hart (2008). Watershed stakeholders
should work to restore and maintain contour strips and
grassed waterways in the watershed’s agricultural land to
increase the watershed’s infiltration capacity and decrease
its runoff potential. This can be accomplished through a
variety of policy initiatives, such as educational outreach,
voluntary incentive programs, or a producer-pays approach.
Currently, the NRCS uses the EQIP program to help install
management practices and its effectiveness and other
policy options are discussed further in the Institutions
section.

. Promote and implement perennial pasture in the water-

shed. Our results and literature review also demonstrate
that perennial land cover had a higher infiltration rate than
annual land cover. In the watershed and across Wisconsin,
annual crops are used as feed in the dairy industry and
supply for the commodity market, while perennial alfalfa or
seeded pasture are also viable options. A move to peren-
nial pasture would help reduce runoff in the watershed.
However, enacting this change requires changing a system
that dairy farmers have used for generations and dairy
farmers have strong influence over state policies. While the
barriers are large, a change to more perennial agriculture
on a significant amount of the watershed’s agricultural

land would lead to considerable reductions in runoff and
flooding.

practices would help create a watershed-wide climate that
embraces management practices and works to reduce
runoff. This campaign could work with current producer-led
groups in the region and be run in collaboration with the
WDNR and farmers. Given the available resources and
present framework, the program would be easy to imple-
ment compared to other options. However, education alone
does not change farmer behavior and this program relies
on farmers to voluntarily install and fund management
practices. This program does not guarantee a significant
increase in management practices but provides farmers
with the knowledge and resources to help reduce runoff
and flooding in the watershed.

. Provide more funding for technical staff to help farmers

implement management practices and land use changes.
This funding would help progress the previous three
recommendations as it would aid county and NRCS staff
working within the watershed. The watershed has a rich
history of conservation and agricultural management
practices, so many farmers are aware and looking to adopt
best management practices. However, they often lack the
resources, funds, or technical assistance needed to install
management practices or land use changes. This recom-
mendation would provide the required funding, additional
staff, and technical expertise to aid overburdened county
conservation departments and NRCS staff in helping
promote land use change and best management practices
that enhance infiltration in the watershed.




Students visited the breached dam sites in the Coon Creek Watershed with Monroe County Conservationist Bob Micheel in 2019. Photo by Eric Booth

ECONOMICS OF LAND USE
AND MANAGEMENT

Land use plays a critical role in infiltration and flood outcomes
throughout the watershed, as demonstrated in the previous sec-
tion of this report. Changes in land use are driven by many things,
including trends at the local, regional, national, and global level.
Many drivers of shifts in agriculture and development are not
unique to the Coon Creek Watershed. Inducing best manage-
ment practices and sound land use must operate within these
changing patterns. This section will review the microeconomics
of an individual agricultural producer adopting best practices to
increase flood resilience, as well as the macroeconomic trends
that are changing the landscape.

History of land management change

Land use and management practices are intimately tied with
agriculture. In the Coon Creek Watershed, the decades-long shift
away from dairy is having implications for land use that affect
infiltration and flood events.
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Agriculture is an important part of the economy in the Coon
Creek Watershed and the state as a whole. Wisconsin’s agricultural
products are traded all over the world, entwining it in macroeco-
nomic shifts that are far beyond the control of a single producer
in the region. In the past few decades, there has been a trend
of bifurcation in the size of dairy farms (Jackson-Smith & Bar-
ham, 2000). Larger farms can increase their economies of scale,
resulting in net profits that can sustain operations during times
of challenging economic conditions (Macdonald, 2020). Smaller
farms have lower overhead costs, leaving medium-sized farms
with higher debt-to-asset ratios that force them to close during
downturns. The well-known “Get big or get out” approach can-
onized by President Richard Nixon’s Secretary of Agriculture Earl
Butz, is largely coming true. In 2019, Wisconsin lost 818 dairy
farms, or 10 percent of farms. This was the largest single-year
decline in dairies in state history. The recent decline is partly due
to sustained low milk prices (Farm Bureau, 2020) but it is also
a continuation of a trend over nearly half a century. Between
1980 and 1990, the state lost 11,000 herds, followed by another
12,500 herds in the next ten years. Between 2000 and 2015,
there was another decrease of 10,800 herds (Oncken, 2016). In
some cases, the loss of dairy farms does not result in fewer cows
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and less milk. A farm does not sell its cows and raze the barn,
but rather is acquired by a larger dairy producer. Bankruptcy or
selloffs result in comparatively low prices for larger producers to
acquire the newly defunct farm operations. Meanwhile, a single
cow has become more productive over the past several decades,
due to new technology and better knowledge of medicine, nutri-
tion, and genetics (Runyon, 2016). However, statewide decline
in the number of farm operations masks regional shifts that are
important to this analysis.

The decline has been equally precipitous in Vernon County,
which we use as a proxy for the Coon Creek Watershed given
limitations on data scales. The “Get big or get out” approach
poses challenges for the Coon Creck Watershed and Driftless
Area as a whole, where the steep and rolling topography places
natural limits on expansion and consolidation. It is easier to
manage 1,000 cows on a big piece of flat land than a contoured
parcel with a five percent grade. The loss of dairy farms and cows
has subsequent implications for land use. Fields previously des-
ignated to pasture are turned into row crops. Hay commonly
planted between rows of corn or soybeans in the practice of con-
tour buffer strips is no longer necessary as feed for dairy cows. A
watershed manager interviewed for this report summed it up for

the Coon Creek Watershed.

Figure 21

“There are... less animals on the landscape, which means less
hay, less contour strips and a lot of conservation practices that
our forefathers knew made a really big difference for holding
water on the landscape.”

Another watershed manager put it this way:

“We're getting a lot of farmers that are getting out of the dairy
industry and going into renting or going into cash cropping,
corn and soybeans, which are more highly erosive than having
hay in your rotation.”

Using data from the Census of Agriculture, conducted approx-
imately every five years, Figure 21 shows the number of milk
cows, beef cows, and hay acreage in Vernon County since 1974.
Figure 22 shows the number of farms with milk cows, the num-
ber of farms with beef cows, and the same values for hay acreage.
Taken together, the figures show the decline in milk cows and
dairy farms mirrors the decline in hay acreage. Beef operations
are steady and possibly increasing, but this trend does little to
counter the significant decline in milk cows. In all, the number
of farm operations with milk cows has decreased by 75 percent
since 1974, with the number of milk cows declining 54 percent.
There was a 42 percent decline in hay acreage over the same
period.
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Data from the Census of Agriculture shows that in the last 50 years the number of milk cows has declined in tandem with the decline in hay acreage in Vernon County.




Figure 22

Number of Beef & Milk Farms and Hay Acreage
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Data from the Census of Agriculture shows that in the last 50 yars, the number of farms with milk cows has declined in tandem with the decline in hay acreage in Vernon

County.

Given the importance of agriculture and the opportunity for
agriculture to serve as a leverage point for practices to improve
flood resilience, this analysis focused on changing economic
conditions as they relate to agriculture. The following section
will review the private costs to a producer to implement practices
that could improve flood resiliency.

First, we briefly note that there are other economic changes
occurring in the region that may also contribute to flood impacts.
Although the region is not “urbanizing”, according to the Wis-
consin Department of Administration the population will grow
by approximately 25 percent by 2040 - more than 6,000 people
in Vernon County - which can have implications for impervious
surfaces as more people build houses and driveways, or com-
munities expand parking lots or commercial districts to accom-
modate the growing population. Finally, we note that increasing
the number of cows on the landscape can result in water quality
concerns under certain conditions. Challenges related to water
quality are beyond the scope of this report.

Water Resources Management 2020  nelson.wisc.edu

COST OF BEST MANAGEMENT

Inducing best management practices as they relate to flood resil-
ience requires the active participation of landowners and produc-
ers. However, that participation comes at an initial cost of instal-
lation and maintenance, which may be recovered through public
or private benefits that are not always included in a producer’s
decision to install new management practices. The analysis of best
management practices earlier in this report identified a variety of
practices that can improve infiltration. The costs of three of those
practices - contour strip cropping, managed grazing, and cover
cropping - are reviewed here.

We performed a Monte Carlo simulation, which repeatedly draws
random values from a specified probability distribution to account
for the uncertainty in cost and benefits estimates. We wrote a pro-
gram in Stata that conducted 10,000 random draws to generate
10,000 possible values of costs and benefits for each of the three
practices analyzed here. The figures below show the distribution
of those costs and, in the case of cover crops, benefits. Table 6
provides a description of the data used in the simulation. All cost
parameters were adjusted to November 2020 using the Consumer
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Price Index at the U.S. Bureau of Labor Statistics. None of these
cost estimates consider the social costs and benefits due to best

management practices. For example, the value of reduced flood

damage downstream due to the adoption of these practices is not
included in these estimates.

Table 6
. - Point . e e e
Variable Description . Min/Max Distribution Source
Estimate
Contour Strip Cropping
Opportunity cost of using land for less . USDA NASS County
Land rent economically productive use $129/acre $101/$142 Triangle Cash Rent 2020
The cost of seed for buffer strips (Oats, .
Seed cost Grass mix, Alfalfa) $61.64/acre $18.53/$84.37 Triangle Dufty 2015
Surveying Egzts of field survey to develop contour Unknown $27.25/$54.5 Uniform Duffy 2015
Drilling The cost of planting buffer strip seed $16.73/acre Unknown Unknown Dufty 2015
Managed grazing
Installation The cost of fence posts, wiring, watering $100.90/acre $71.48/$296.92 Trianele Munsch 2021
cost systems, and labor 9 714 9.9 &
Seed cost Cost of seed for grazing (pasture mix) $108.34/acre Unknown Unknown Duffy 2015
Equipment The cost of preparing a field for
! clz)s t managed grazing (tandem disk, field $46.29/acre Unknown Unknown Duffy 2015
cultivate, drilling)
Opportunity cost of using land for less . USDA NASS County
Land rent economically productive se $129/acre $101/$142 Triangle Cash Rent 2020
Harvest The benefit to the producer from re-
savings duced harvest costs $65.90/ton haylage Unknown Unknown Bay et al. 2016
The tons of hay per acre that would .
Hay tons otherwise be harvested 2.4 tons 1.6/4 Triangle Bay et al. 2016
Cover Cropping
Seed cost The cost for seed to plant as a cover crop $15/acre $10/$50 Triangle SARE 2020
Planting cost | The cost of planting the cover crop $18/acre $5/%20 Triangle SARE 2020
Termination | The cost of terminating the cover crop .
cost before the growing season $o/acre $0/$10 Triangle SARE 2020
. The benefits of increasing the yield and .
Increased yield sale of crops during the growing season $0/acre $0/$23.89 Triangle SARE 2020
Fertilizer The benefit due to reduced costs of .
savings purchasing and applying fertilizer $o/acre $0/$20 Triangle SARE 2020
Herbicide The benefit due to reduced costs of $0/acre $0/$20 Triangle SARE 2020
savings purchasing and applying herbicide
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Managed rotational grazing can be an effective practice for enhancing infiltration. Photo by Finn Ryan.

Contour Strip Cropping

As stated, the decline in dairy in the region contributed to a
reduction in contour strip cropping. Producers seeking to
develop or recover some strip crop acreage will bear some costs
to do so, including the cost of seed, surveying the landscape,
drilling (or sowing the seed) and the opportunity cost of convert-
ing land away from a more economically productive use. Figure
23 shows the distribution of estimated cost per acre to develop
contour strips. The mean cost to convert one acre of row crop to
a contour strip is $236/acre, with a minimum of $164/acre and
a maximum of $297/acre.

Figure 23

Cost of Contour Stripping
Per Acre

Cost (%)

A Monte Carlo simulation of the costs and benefits of contour strip cropping shows
an estimated mean cost of $236/acre.
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There are some important assumptions
in this model. First, we assume there are
no benefits to the producer. Second, we
assume that all acreage requires survey-
ing, which may not be true of parcels
that have recently been strip cropped.
Finally, we assume the cost of harvesting
is unchanged compared to a non-contour
strip practice.

Although the mean cost is $236/acre,
parcels that do not need a survey or have
lower cash rent values would see a lower
cost per acre, possibly as low as $164/
acre. On the other hand, parcels that
are more economically valuable or see
higher drilling and harvesting costs due
to the complexity of the contours may see
higher costs, up to $297/acre.

Cover cropping

Although cover cropping is not a popular
practice in the Coon Creek Watershed,
it provides an additional opportunity
to increase infiltration on the landscape (Basche & Delonge,
2019). Costs associated with adopting cover crops include the
cost of seed, planting and termination. However, there are also
potential benefits to the producer through increased yield and
reduction of fertilizer and herbicide costs (SARE 2020). Figure
24 shows the distribution of estimated cost per acre for cover
cropping over a five-year time horizon with a discount rate of
five percent. The mean net cost to begin cover cropping one acre
over five years is $134/acre, with a minimum net cost of $9/acre
and a maximum net cost of $232/acre.

Figure 24

Cost of Cover Cropping
Per Acre, Five-year Horizon

Cost (%)

A Monte Carlo simulation of the costs and benefits of cover cropping shows an
estimated mean cost of $135/acre discounted over a five-year time horizon.
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In this model, we assumed that the application of cover crops
occurred annually, with the cost of seed, planting and termina-
tion, and benefits of increased yield and reduced input costs in
each of the five years, discounted to a present value. We also
assumed that substantial benefits of increased yield and fewer
fertilizer and herbicide inputs were rare and minimal, which is
reflected in the distribution used for those parameters being cen-
tered on zero. This assumption suggests these estimates are con-
servative. Additionally, a discount rate of five percent reflects an
assumption that producers will remain on the land long enough
to realize long-term benefits. A producer who is more driven by
short-term profits may seck a higher discount rate. However,
given that all parameters are discounted over the five-year time
horizon, a higher discount rate does not result in significantly
different cost estimates. For example, a 12 percent discount rate
returns a mean cost of $119/acre over five years. Finally, these
estimates assume no additional costs or benefits beyond five
years. The expected benefit of increased yield grows over time as
cover crops continue to enhance soil health and reduce erosion.
Itis possible that over a longer time horizon, the benefits of cover
crops would begin to outweigh the costs to the private producer.

Managed grazing

Managed or rotational grazing represents a potential opportu-
nity for producers with livestock to increase the infiltration rates
of their land. Additionally, the practice could generate private
benefits for the producer. The bulk of costs associated with man-
aged grazing are related to the inital installation of the practice,
which can include fencing and watering systems. There are also
seed costs and the cost of preparing and planting a field that was
previously under a different use. Benefits accrue to the producer
through a reduction in the cost of harvesting and in the offset
of costs that would otherwise be required through the purchase
of feed. Figure 25 shows the distribution of estimated benefit
to institute managed grazing on a single acre. Note that in this
figure, contrary to the previous figures on cover cropping and
contour strips, the benefits are displayed as positive values.

Figure 25
Benefits of Managed Grazing ($)
Per Acre
5]
Mean: $50
-
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A Monte Carlo simulation of the costs and benefits of managed grazing shows an
estimated mean benefit of $50/acre.

The cost of managed grazing is primarily driven by the instal-
lation costs. Additionally, we assume that the land is already
owned by the producer and is being used in a more conventional
grazing method. We do find benefits to the producer through
a reduction in harvest costs and the cost of feed for livestock.
These benefits, which we model over a five-year time horizon
discounted back to present value, more than offset the costs
of installation in most cases. Therefore, the mean benefit of a
managed grazing operation is approximately $50 per acre, with
potential benefits ranging up to $248 per acre. On the low end,
this model shows that a managed grazing program could result
in costs to the producer through the five-year time horizon of up
to $102 per acre. However, these costs would be mitigated if the
managed grazing program continued beyond five years, as the
benefits of harvest and feed savings would continue to accrue.
There are also potential benefits of higher price premiums for
dairy or beef products that are grass-fed. Contrary to the con-
tour strip and cover crop models, the managed grazing model
suggests the private producer is likely to see increased income by
implementing a managed grazing system. Producers may choose
not to adopt a practice - even one that would generate more
income - due to lack of knowledge or technical expertise on the
topic. Therefore, regional support or endorsement of a managed
grazing program should include technical resources and educa-
tion for producers.

The three cost estimates for best management practices pre-
sented here suggest that a producer is likely going to bear a cost
to implement these practices. Although good stewardship of the
land and a conservation ethic are strong within the region, these
cost burdens create a barrier to implementing these practices.

The broader social benefits - benefits accrued to the larger com-
munity - such as increased infiltration to reduce flood damages,
have incentivized governments to fund programs that help offset
some of these costs that would otherwise be borne solely by the
producer. In Wisconsin, the most common cost-share program
requires counties to supply 70 percent of the funding for a land
management practice in order for a landowner to be compelled
to adopt the change. Earlier in the report, we reviewed the insti-
tutional landscape of another cost-share program housed in the

NRCS.

Recommendations

An earlier section of this report demonstrated that there are best
management practices that can reduce flood impacts. However,
changes in land use on private farms requires consideration of
the microeconomic environment in which those changes must
operate. In other words, it would be easy to tell all producers to
institute managed grazing, contour strips, and cover crops, but
the reality is that many producers are unable or unwilling to do
so, particularly given the up front costs related to these practices
demonstrated here.




Based on our findings in this section, we suggest the following
recommendations to help address the economic challenges of
land use and management changes. Broadly, we recommend
providing funding to producers to aid in the initial installation
costs of these practices. This can be accomplished two ways,
both of which are related to the existing producer-led watershed
protection program, which provides grants to groups of local
producers to implement practices that address non-point source
pollution. In both cases, funding would be provided by the State
of Wisconsin.

1. Expand the program goal of the producer-led watershed
protection program to include improvement of infiltration
in addition to improvement of soil and water quality

Operating within the existing framework of the producer-led
watershed protection program would reduce redundancies in
program creation and implementation. Additionally, expand-
ing the existing program would allow producer groups focused
on infiltration and flood resilience to benefit from the existing
strength and public image of the program. The producer-led
model is broadly praised for its reliance on local knowledge and
leveraging the trust that producers harbor for one another when
it comes to adopting new practices, rather than mandates com-
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ing down from a state or federal agency that is far from the field.
Finally, land management practices that improve infiltration can
also have co-benefits of water quality improvement, which would
align with the existing program goals. Funding for the program
has grown in recent years, including a 33 percent increase up to
$1,000,000 in the 2021-23 state budget.

2. Develop a separate program within the Department of
Agriculture, Trade and Consumer Protection (DATCP)
specifically targeted at improvement of infiltration and
flood resiliency

Alternatively, the Department of Agriculture, Trade and Con-
sumer Protection (DATCP), the agency that administers the
producer-led watershed protection program, could create a
separate program targeted at improving infiltration and flood
resilience. Separating the programs could mitigate the concern
with the water quality-focused programs - that public dollar
should not be provided to polluting producers - because a single
producer does not cause a flood. Gradual increases in funding
for the producer-led watershed protection program suggests
there may be funding support for a similar program with a flood
resilience focus.
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COMMUNITY RESILIENCE

Figure 26
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Images of the August 2018 flood in the Coon Creek Watershed. From left to right: flooding in Coon Valley (WKBT/CNN, 2018), residents laying sandbags to protect property in
Monona, WI (Mesch, 2018), business owner cleans out damaged building (La Crosse Tribune, 2018), Scott Walker talks to rescue firefighters in Coon Valley (Todd Richmond, 2018).

Introduction

Faced with continual devastation, communities such as the
Coon Creek Watershed strive to develop attitudes, customs, and
preparedness and response strategies. As defined by John Twigg
(2009) in the document Characteristics of a Disaster-Resilient
Community, community resilience is the capacity of a commu-
nity to “anticipate, minimize and absorb potential stresses or
destructive forces through adaptation or resistance, manage or
maintain certain basic functions and structures during disastrous
events, and recover or ‘bounce back’ after an event”. A commu-
nity’s choice to focus on resilience means understanding what
the community is doing and can do for themselves. It means
strengthening capacity and ability rather than concentrating
on their vulnerability to disaster or environmental shock. It is
important to note that communities are also affected by their
surroundings: environmental, economic, and social. Therefore,
the level of community resilience can also be affected by other
capacities such as emergency services, policies, and the landscape

(Twigg, 2009).

Resilience is critical for any community faced with repeated
flooding. In response to this stressor, communities develop
characteristics such as the ability to learn and evolve coping
mechanisms and being physically and mentally prepared for
future hazards. These resilience characteristics are integral to

the ability of a community to reduce long time recovery periods
after a disaster (Chandra et al., 2011). According to the Inter-
national Consortium for Organizational Resilience (2021), all
communities consist of five primary systems which contribute
to the community’s resilience and vulnerability. They include a
healthy environment, responsible governance, strong economy,
a prepared system, and a high quality of life. Where there are
many frameworks and idealistic standards of resilience “there
is less clarity on the precise resilience-building process” (Chan-
dra et al,, 2011). The general understanding, however, is that
community resilience is important in reducing, mitigating, and
recovering from disasters.

The Coon Creek Watershed is not a singular community but
instead a geographical area that contains individuals who each
belong to many overlapping communities defined not only spa-
tially, but also by shared interests and values. While not uniform
or singular, as a whole, Coon Creek communities have shared
experiences and knowledge of flooding and have developed a
community of resilience. Both as individuals and as a collective,
resiliency in the sense of adaptation and perseverance has become
a way of life. Some common practices that were identified in the
interviews among individuals included not finishing basements,
increasing infiltration on their property, and always being aware
of the weather. As a collective, themes of shared hardship, volun-




teer emergency rescue teams, and flood awareness have emerged.

Evidenced by interviews conducted for this report, people in
the community have many different experiences of resilience.
Many participants mentioned the floods of 2007, 2008, and
2018, which provided an understanding of how communities
and individuals experience resilience. The resilience of an indi-
vidual entails overcoming the trauma of experiencing multiple
consecutive floods, overcoming the financial burden of damage
and loss to property, or implementing mitigation measures on
their property and homes to prevent future damage. The expe-
rience of resilience as a community was noted to be extremely
important. At a smaller scale, those who experienced and were
impacted by significant flooding in the valley mentioned that
their community did not include ridgetop landowners. Our
interviews with residents of the valley revealed that their need
for resilience was a constant consideration and at a higher level
of urgency. Their awareness of future flooding and mitigation
measures manifested at a more significant level of perception and
necessity.

Community experience of resilience on a watershed level starts
to incorporate multiple levels of community such as neighbor-
hoods, local municipalities, and even government agencies.
Within larger groupings a need emerges for different types of
communication, organization, and infrastructure. In this sense,
community resilience incorporates a multitude of different
inward and outward facing strategies. Some of these strategies
involve access to financing, pre- and post-disaster community
mitigation measures, infrastructure development, coordination
and communication between different levels of government,
education, and trust in leading organizations. These become
foundational to local capacity when dealing with disasters.

The communities in the Coon Creek Watershed have a strong
motivation to endure. They have chosen to be resilient. Many
generations have lived in this area and have developed their
livelihoods based on the land in this region. Even when formal
structures, such as governing institutions, do not provide the
support that is needed for flood management these communities
have seen that they can fill in whatever gaps there are with com-
munity action. There is a mismatch in where funding and sup-
port are going and where they are most needed. From the results
of this analysis of disaster resilient community characteristics,
we expect to show that if we can connect community actions
with formal governance and identify areas of vulnerability, flood
management can be improved.

Methodology

We used two main methods in the research for this analysis
starting with a document analysis and literature review. This
involved analyzing peer reviewed literature and primary sources
such as government documents. Formats we used in this anal-
ysis included aggregation of research papers, journal articles,
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procedure documents, and online books. Sources include inter-
national and community-based agreements and frameworks
that have been used to inform community resilience and reduce
disaster risk.

The second method was to identify vulnerabilities and capacities
of resilience within communities of the Coon Creek Watershed.
We used the document, Characteristics of a Disaster-Resilient
Community by Twigg (2009) as the framework for this categor-
ical analysis. Based on a review of multiple disaster resilience
frameworks, we chose this document because it was the most
comprehensive and detailed and based upon an internationally
approved disaster risk reduction plan, the “Sendai Framework”.
It contains detailed elements of resilience that describe the
“ideal” resilient community. Five overarching thematic areas
each contain three to seven components of resilience with each
component containing five to fifteen characteristics and enabling
environments. To limit scope and keep the analysis relevant to the
Coon Creek Watershed, we limited analysis to the components
that were most applicable to the Coon Creek Watershed. With
the understanding that community resilience is a combination
of all five of the thematic areas, we chose at least one component
from each area to compare to the Coon Creck Watershed. These

are highlighted in green in Table 6.

We used the interviews conducted for this report (Public Per-
spectives (pg. 6)) as well as information gleaned from informal
conversations and compared them to the characteristics used to
determine how they fit into the framework. This process pro-
vided us with a clearer understanding of the scale of resilience that
exists within communities in the Coon Creek Watershed. Using
this framework enabled us to identify gaps and vulnerabilities.
We subsequently developed recommendations on community
flood management strategies for Monroe, Vernon, and La Crosse
Counties based on strategies uncovered in the literature review
and interviews. The recommendations are concrete actionable
items that these communities can take to enhance resiliency.

COMMUNITY RESILIENCE FRAMEWORKS
Most community resilience work is based around reducing
disaster risk. This involves reducing the immediate effects of a
disaster on a community. There are many documents outlin-
ing recommendations to increase resilience but not many that
outline and identify indicators of a resilient community. As part
of the literature review, we compared many different resilience
frameworks, documents, and scorecards. A few international
documents and research projects based around reducing disaster
risks exist such as one endorsed by the European Union, “The
Sendai Framework for Disaster Risk Reduction 2015-2030” and
the Community Resilience Framework (2016) developed by the
International Consortium for Organizational Resilience. There
are also a number of national documents, two of which include
the “Homeland Security Advisory Council’s Community Resil-
ience Task Force Recommendations” and “Building Community
Resilience to Disasters: A Way Forward to Enhance National
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Health Security”. Locally, Wisconsin Sea Grant and the Wiscon-
sin Department of Health Services have created a community
self-assessment called the Flood Resilience Scorecard.

The Sendai Framework for Disaster Risk Reduction

2015-2030 (UNDRR, 2015)
The Sendai Framework was developed by the United Nations
Office for Disaster Risk Reduction as the successor to the Hyogo
Framework for Action (2005 - 2015) with engagement from
stakeholders and intergovernmental negotiations. It is one of
the only internationally agreed upon frameworks for disaster
risk reduction and was endorsed by the European Union. It was
designed to “work hand in hand with other 2030 Agenda agree-
ments, including The Paris Agreement on Climate Change, The
Addis Ababa Action Agenda on Financing for Development, the
New Urban Agenda, and ultimately the Sustainable Develop-
ment Goals” (UNDRR, 2019).

The goal of this framework is to “Prevent new, and reduce
existing, disaster risk through the implementation of integrated
and inclusive economic, structural, legal, social, health, cultural,
educational, environmental, technological, political and insti-
tutional measures that prevent and reduce hazard exposure and
vulnerability to disaster, increase preparedness for response and
recovery, and thus strengthen resilience.” In order for this to be
accomplished the framework outlines four priorities of action,
seven global targets, and 38 indi-
cators. Figure 27
The priorities for action provide
guidance to communities for
where to invest in disaster risk
reduction. These areas include:
(1) Understanding disaster risk,
(2) Strengthening disaster risk
governance to manage disaster
risk, (3) Investing in disaster
risk reduction for resilience, (4)
Enhancing disaster preparedness
for effective response and to
“Build Back Better” in recovery,
rehabilitation and
tion.

reconstruc-

The seven targets are global goals
to reach by 2030. They include:
(1) Reduce global disaster mor-
tality, (2) Reduce the number
of affected people globally, (3)
Reduce direct economic loss
in relation to GDP, (4) Reduce

disaster damage to critical infra-
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structure and disruption of basic
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{ STRONG ECONOMY 2

h---------—------“-—-----'—'-"
©2016 All Riahts Resened The Intematonal Cansontiuum of Drosnational Resilience™

local risk reduction strategies, (6) Substantially enhance inter-
national cooperation to developing countries, (7) Increase the
availability and access to multi-hazard early warning systems.
Focusing on these areas aim to increase resilience, reduce impact
of current risk, and prevent creation of future risk. In order for
communities to assess their progress towards these targets, the
Sendai Framework has also developed 38 indicators to “measure
progress and determine global trends in the reduction of risk
and losses”.

Community Resilience Framework by the International
Consortium for Organizational Resilience (ICOR, 2021)
The Community Resilience Framework outlines the theory
and concepts of community resilience. As noted previously
this framework consists of five fundamental legs upon which
a system of resilience is sustained. Understanding community
resilience as a system encourages focusing on the function of the
system as a whole. Where, if each part of the system functions
effectively it prompts adaptive capacity, and if not, it becomes
“more vulnerable and less able to manage change and endure
stress. A community relies on its systems to be strong and flex-
ible, to be able to evolve and adapt when necessary, and to be

sufficiently agile to take advantage of opportunity”

Community Resilience Framework™

R-A-2-%--

s RESPONSIBLE GOVERNANGCE |

e - - - A- A4

" QUALITY of LIFE §

L ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ F ¥ ¥ K ¥ ¥ W J

Chart of the Community Resilience Framework organized by the International Consortium for Organizational Resilience.
Portrays the 4 components of societal resilience for a disaster.




The Community Resilience framework includes five systems:
1) A Healthy Environment which seeks to protect and restore
natural resources while reducing the impacts of climate change
through adaptation and mitigation; 2) Responsible Governance
protects its community members and provides them with
needed services, effectively manages and adapts to budgetary
changes, is self-sustaining, and enforces its laws humanely; 3)
Strong Economy is one where community members have access
to good jobs and wages based on education, is diversified, main-
tains its currency and produces necessary resources; 4) Having
a Prepared System involves networks and partnerships with
community members and organizations where preparedness
and resilience practices are widespread; 5) A high quality of life
involves access to more than just basic human rights; it involves
access to education and information, social freedoms, employ-
ment and prosperity, and the feeling of safety and security.

This framework is an idealized vision of community resilience.
It contains elements of resilience, goals, and explanations of how
each piece of the puzzle fits together. There is no road map or
any type of guidance for communities on how to get to this place
of resilience. Rather, this framework aims to be an international
standard that professionals can be trained in order to bring this
type of organization back to their communities.

Homeland Security Advisory Council: Community
Resilience Task Force Recommendations

(US Department of Homeland Security 2011)

After the terrorist attack on the United States on September 11,
2001, and with the urgent threat of climate change, national
resiliency became one of the most pertinent questions the
Department of Homeland Security (DHS) was tasked with
understanding. Some of the questions that had to be confronted
included: How can we increase individual and community
engagement and participation in resilience capacity building
and sustainment? How should we build, design, and incorporate
security and resilience into urban planning? How can we bet-
ter plan and acquire resources across the federal government in
support of national, regional, state, tribal, local, and individual
resilience efforts?

DHS created the Community Resilience Task Force (CRTF) to
develop recommendations that aimed to answer these questions
taking into account the understanding that community resil-
ience ensures resilience to disasters and therefore is imperative to
homeland security. This resilience “is about enabling and mobi-
lizing American communities”. One of the CRTFs findings was
that many communities are already encouraging preparedness
capabilities, however, they are rarely linked explicitly to resilience
in the form of risk reduction and preparedness. DHS promotes
community resilience and prioritizes risk reduction through pre-
paredness and outcomes of resilience.
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The CRTF identified three separate facets related to building
national resilience. They include “community resilience stem-
ming from people, their individual and collective actions, and
resilience of the built environment that delivers essential services
to the communities and regions in which people live”. Recom-
mendations were found for each of these categories. However,
ones specifically related to community resilience are listed here:
(1) Build a Shared Understanding of the Shared Responsibility,
(2) Build a Coherent and Synergistic Campaign to Strengthen
and Sustain National Resilience, (3) Organize for Effective Exe-
cution, (4) Build the Knowledge and Talent Base for Resilience.

Building Community Resilience to Disasters:
A Way Forward to Enhance National Health

Security (Chandra et al., 2011)

“Building Community Resilience to Disasters” was sponsored by
the U.S. Department of Health and Human Services Assistant
Secretary for Preparedness and Response to understand how
national health security plays a role in community resilience,
disaster response and recovery. This document aims to fill the
need for “a roadmap or initial list of activities that communi-
ties could implement to bolster community resilience specific
to national health security”. It is meant as an instrument local
governments and planners can use to plan for and enhance resil-
iency. Many of the components are akin to a how-to guidebook.
The framework includes overarching components of resiliency,
levers that act to fulfill the components, elements which are out-
comes affecting the levers, and actions which are ways to achieve
each element.

Using national health as a lens for community resilience, Chan-
dra et al. (2011) developed a working definition of community
resilience to guide the framework: “Community resilience
entails the ongoing and developing capacity of the community
to account for its vulnerabilities and develop capabilities that aid
that community in (1) preventing, withstanding, and mitigating
the stress of a health incident; (2) recovering in a way that restores
the community to a state of self-sufficiency and at least the same
level of health and social functioning after a health incident; and
(3) using knowledge from a past response to strengthen the com-
munity’s ability to withstand the next health incident.”

By using the three key components of community resilience in
the definition, the levers, which act to strengthen and fulfill the
components could be identified: wellness, access, education,
engagement, self-sufficiency, partnership, quality, and efficiency.
Associated with each lever are activities and processes that com-
munities are encouraged to use to build resiliency. They involve
actions on multiple organizational levels, functional partnership
and networks, policy frameworks and suggestions, communica-
tion strategies, engagement capacity, among others. While many
of the components in this guide are laid out in a step-by-step
comprehensive nature, they are not intended as a one-size-fits-all
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solution. Each community is different and has different
levels of capacity and vulnerability; so, these guidelines
need to be adapted accordingly.

The Flood Resilience Scorecard - The Wisconsin

Sea Grant Institute (Wisconsin Sea Grant, 2020)
The Flood Resilience Scorecard is a comprehensive,
whole community approach focused tool to assist com-
munities in assessing their vulnerability to flooding.
The scorecard, developed in a partnership between the
Wisconsin Department of Health Services and Wiscon-
sin Sea Grant, assesses resilience through three different
lenses: environmental, institutional, and social. Commu-
nities score themselves on a variety of metrics related to
the three categories and then receive recommendations
on ways to improve flood resilience based on their scores.

The Environmental Module examines flood vulnerabil-
ities related to the natural and physical landscape. This
includes exogenous characteristics of the region such as
precipitation patterns, slope and elevation, and soil types.
It also includes more human-driven characteristics such
as land use and implementation of best practices in agri-
culture.

The Institutional Module reviews the governance and
infrastructural capacity of a community to address flood-
ing, including policy content. This includes the adequate
resource inventory, floodplain mapping, land use plan-
ning, and enforcement of standards. It also includes a
human capital component, or the presence of adequate
staff and technological capacity to fully participate in
flood resilience.

The Social Module explores the broader community
capacity and social capital needed to adequately respond
to and mitigate flood events. This includes an analysis
of the demographics, transportation, and housing char-
acteristics of a community to determine potentially
vulnerable populations. It also includes a review of the
short- and long-term health impacts of flood events, the
cohesion of businesses and community organizations,
and the capacity for a community to engage in education
and outreach related to flooding.

To complete the scorecard, communities will need profi-
clency in GIS, engineering, planning, community devel-
opment, and public health officials. Many small commu-
nities, such as those in the Coon Creek Watershed, lack
the internal staff to complete the scorecard. Therefore,
communities should look to partner with their county,
regional planning commission, and other organizations
to assist in completing the scorecard. Absent the resources
to fully participate in the scorecard, communities can still
use the framework provided in the scorecard to engage in

conversations about flood resilience in their communities.

Characteristics of a Disaster-Resilient Community, Version 2 -

(Twigg, 2009)
“Characteristics of a Disaster-Resilient Community is a guidance note
for government and civil society organizations working on disaster risk
reduction (DRR) and climate change adaptation (CCA) initiatives at
community level in partnership with vulnerable communities” (Twigg,
2009). This schema has been used with communities since 2007 at the
local level to encourage self-sufficiency and resiliency in times of disaster.
Twigg’s framework of community resilience can help to illustrate how
communities in the Coon Creek region have developed behaviors to
adapt to persistent flooding and how these communities compare to the
resilient indicators within the framework.

Figure 28

A GUIDANCE NOTE
Varmon 2 November 2008

John Twigg

Image of the Characteristics of a Disaster-Resilient Community report by John Twigg (2009).
This report, version 2, had been ground tested and adapted by numerous communities
internationally.




FRAMEWORK FOR RESILIENCE
We chose Characteristics of a Disaster-Re-
silient Community by John Twigg (2009)
as the framework to identify the capac-
ities and vulnerabilities of communities
to disasters. This framework was chosen
over others, such as those mentioned
above, because it is an empirically based
framework with easy-to-use assessment
indicators. It is comprehensive, objective
and easily adaptable to the Coon Creek
Watershed. It not only contains charac-
teristics of community resilience but also
investigates the types of environments
that enable the characteristics to succeed
such as political climate, community
and local

organization, government

resources.

Known as The Characteristics, this doc-
ument is a framework that describes
different elements of the “ideal” resilient
community. It provides examples of how
a community might achieve these resilient
practices. These characteristics are based
on the Hyogo Framework for Action
2005-2015, developed by the UN Inter-
national Strategy for Disaster Reduction,
the most widely accepted scheme for
disaster risk reduction (DRR). The current
DRR strategy is the Sendai Framework
for Disaster Risk Reduction 2015-2030.
The contribution of The Characteristics
to these frameworks is that it helps fill
the gaps in qualifying and quantifying a

disaster resilient community.

The Characteristics is divided up into five
different thematic areas, each containing
three to seven components of resilience.
Within each component is a detailed
list of characteristics that describe the
ideal resilient community. Additionally,
each component lists characteristics of
an enabling environment which describe
environments in the community that
allow the resilient characteristics to flour-
ish. The list of thematic areas and charac-
teristics are listed in Table 7.

Table 7

Thematic Areas

Components of Resilience

Governance

« Policy, planning, priorities and political commitment
« Legal and regulatory systems

« Integration with development policies and planning
« Integration with emergency response and recovery

« Institutional mechanisms, capacities and structures;
allocation of responsibilities

« Partnerships

« Accountability and community participation

Risk Assessment

» Hazards/risk data and assessment

« Vulnerability/capacity and impact data and
assessment

« Scientific and technical capacities and innovation

Knowledge and Education

« Public awareness, knowledge and skills
« Information management and sharing
» Education and training

« Cultures, attitudes, motivation

« Learning and research

Risk Management and Vulnerability
Reduction

» Environmental and natural resource management
« Health and wellbeing

« Sustainable livelihoods

« Social protection

« Financial instruments

« Physical protection; structural and technical
measures

« Planning régimes

Disaster Preparedness and Response

« Organizational capacities and coordination
« Early warning systems

« Preparedness and contingency planning

» Emergency resources and infrastructure

« Emergency response and recovery

« Participation, voluntarism, accountability

Thematic Areas and Components of Resilience from the document Characteristics of Disaster Resilient

Communities, Twigg, 2009.

Results

Comparative analysis was conducted using the Characteristics of a Disaster Resilient Com-

munity framework to identify areas where communities in the Coon Creek Watershed

are resilient and where there is room to improve. These will be denoted as capacities

and vulnerabilities. The capacities

and vulnerabilities identified were gathered from

interviews, information gleaned from informal conversations and interactions, and our

research and analysis.
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GOVERNANCE
Table 8

Resilient component

Capacities

Vulnerabilities

Institutional mechanisms,
capacities and structures;
allocation of responsibilities

«Collaboration and communication between
county conservationists is prevalent.

«Community disaster plans are hard to find and/or
understand and the process of writing them might not
include all stakeholders.

*There is a lack of clear roles and responsibilities between
government organizations.

*There are barriers to obtaining necessary disaster recovery
funds.

*Non-local governments respond slowly to problems requiring
immediate action.

*There are insufficient community-managed funds for DRR
and disaster recovery.

Accountability and community
participation

«Interviewees repeatedly reported trust amongst
community members.

«Interviewees reported trust between
community, facilitating organizations, and
local government agencies.

«Public meetings are held to plan for and
implement flood resilience.

«Interviewees repeatedly reported high levels of
volunteerism.

«Changes in land use exacerbate flooding.

«Interviews revealed widespread public volunteerism post
disaster but less long-term entire community flood
mitigation work.

RISK ASSESSMENT
Table 9

Resilient component

Capacities

Vulnerabilities

Hazards/risk data and
assessment

*Vernon County has an updated “Multi-Hazards
Mitigation Plan” for 2018-2022. This plan
describes demographics and a comprehensive
risk assessment of the area. (Mississippi River
Regional Planning Commission, 2018)

«La Crosse County has an updated “Multi-Haz-
ards Mitigation Plan” for 2020-2024 with a
comprehensive risk assessment. (Mississippi
River Regional Planning
Commission, 2020)

*Monroe County has an “All Hazard Mitigation
Plan” that was updated in 2021 (Monroe
County).

*The hazard mitigation plans do not address climate change
or incorporate new information.

«Lack of input and review from all stakeholders in the hazard
mitigation plans.
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KNOWLEDGE AND EDUCATION

Table 10

Resilient
component

Capacities

Vulnerabilities

Public awareness,
knowledge and
skills

«Interviews revealed an understanding that everyone is responsi-
ble for flood-related efforts.

*Another project “Stories from the Flood” gathered stories from
community members in this region who experienced flooding in
order to share how people have survived and responded to flood
events in the past.

*There could be greater awareness on precipitation change
trends data due to global warming; and the ensuing
ability to assess risk.

Cultures, attitudes,
motivation

«Interviews expressed the presence of strong community ties.

«Interviews revealed an understanding that flooding will continue
and may get worse.

«Community members developed “flood aware” attitudes and
habits.

*Those who were previously flooded demonstrate a proactive
understanding of personal responsibility for preparing for
disaster and reducing risk.

«County government representatives understand the need to act
despite uncertainties in the exact increased risk due to climate
change.

«Interviews revealed differing attitudes within the
community itself (ridge vs. valley; the flooded and those
who haven’t been) in feelings of personal responsibility
for preparedness and reduction of flood risk.

«Potential to increase “possession of/access to the
information, resources and support desired/needed to
ensure safety.”

RISK MANAGEMENT AND VULNERABILITY REDUCTION

Table 11

Resilient
component

Capacities

Vulnerabilities

Environmental and
natural resource
management

«A strong conceptual knowledge and understanding of best
management practices for farming due to conservation history of
the region exists.

«Strip cropping, no till, buffer strips, check dams, and terracing
are strategies that have been in use for almost a century.
(Leopold, 1935)

*The watershed has the attention from many organizations such as
the NRCS, the University of Wisconsin- Madison, DNR, etc. that
are willing to work with communities to do research, develop
resilient strategies, resource management, and advocacy.

*The watershed is a desired location for trout fisheries and other
recreational pursuits and therefore there is a desire from
residents and the public to conserve the natural resources.

«Organizations such as Trout Unlimited have a vested interest in
maintaining and sustainably managing the environment, restor-
ing stream conditions, protecting wetlands.

*BMPs for farming are reverting back to those not
responsive to infiltration such as increased row cropping
and diminishing contour strips.

«Species diversity is diminishing due to buffer strip
removal, invasive species, and increased mono-cropping

*Watershed communities do not have the money or staffing
capacity to do all that is necessary to mitigate flooding.

*Generational knowledge is becoming lost with new
landowners and larger scale farming practices.

Physical protection;
structural and
technical
measures

*Recent zoning laws have made it more difficult to build in the
floodplain due to the high standard of compliance necessary.
(Monroe County)

«Lower Chaseburg has moved or bought out all of its buildings
within the floodplain and moved to higher elevation. Due to the
relocation, this part of the town no longer floods.

*NRCS is doing an analysis on the reconstruction of dams within
the Coon Creek watershed that was reviewed on page 5 of this
report. (Pomplun, 2020)

«Physical alterations to some public park gates involve a latch
allowing water to pass through unencumbered.

*Many of the public parks are located in the floodplain.

«Many farms, businesses, homes and communities lay
within the floodplain and consistently flood.

+Not all homes in the floodplain have flood insurance.

*Many homes and properties that flooded were not covered
by insurance- cost is unmanageable.

*Most of the dams in the Coon Creek Watershed are over
60 years old and are reaching the end of their life
expectancy. (Pomplun, 2020)

*Many of the homes located in the floodplain are over 100
years old and are most likely not built up to current
building standards.

*There is a lack of a standard approach for floodplain
buyouts due to institutional barriers

Water Resources Management 2020 » nelson.wisc.edu
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DISASTER PREPAREDNESS AND RESPONSE

Table 12
Resilient . .
Capacities Vulnerabilities
component
Organizational | Hosting space is available on short term notice for evacua- | «Lack of communication between ridgetop and valley landowners,
capacities and | tions, available equipment for emergency rescues. more specifically, those who have been flooded versus not, prevents
coordination . L understanding and awareness. Flood preparedness/ awareness
*The NRCS in pz.irtqershlp w1'§h La Crosse, Vernon, and organizations have not been founded.
Monroe Counties is developing a Watershed Project
Plan-Environmental Impact Statement for each watershed. | «There is not enough funding or staffing to support flood prepared-
(“WFK and CC Watershed Planning”, 2019) ness activities or infrastructure.
*There is strong local response responsibility for emergency | «Little coordination or communication between communities within
situations, e.g.: emergency rescue responders are local the Coon Creek Watershed exposes flood response vulnerabilities.
volunteers. . s
«Coordination and communication between La Crosse, Vernon and
*Vernon County has a Multi-Hazards Mitigation Plan Monroe Counties at a watershed level has yet to fully be established.
updated for 2018 — 2022 (Mississippi River Regional
Planning Commission 2018), La Crosse’s Plan is for 2020-
2024 (Mississippi River Regional Planning Commission
2020), Monroe County has an All Hazard Mitigation Plan
(Monroe County)
Early warning | «Monroe county has an emergency management department | «Lack of overall early warning system/ not all counties have an
systems which does include emergency alerts for community emergency alert system
members who sign up. (Monroe Coun
gn up- ( ) «Cell service is not stable and reliable in the valley.
*There is development of an early warning system in the
area.
DamWatch is available for “watershed managers”
Preparedness | *Vernon County has a Multi-Hazards Mitigation Plan «All counties lack specific flood emergency plans with material easily
and updated for 2018 — 2022 (Mississippi River Regional disseminated.
contingency Planning Commission 2018), La Crosse’s Plan is for 2020- .
planning 2024 (Mississippi River Regional Planning Commission *Emergency management website for Monroe County has scarce
2020), Monroe County has an All Hazard Mitigation Plan documentation available for emergency preparedness/mitigation.
that was updated in 2021. (Mor.lroe County), which include | .., crosse County Emergency management website lacks
disaster plans for most major risks. B
usability.
«All counties have local emergency planning committees. -Community staffing for flood planning, management, mitigation,
«Hazard assessments have been conducted for dams located | ©tc- is limited.
in the watershed.
Emergency «All counties have an emergency management website. *Websites vary and lack links to specific flood and emergency
resources and . resources.
infrastructure | *Emergency staff includes WI Emergency Management,
FEMA, volunteer firefighters, local law enforcement and
others.
Emergency «Multiple state and government agencies including WEM, *There is confusion over how to obtain and who qualifies for FEMA
response and FEMA, provide emergency response and recovery for the and other government funding.
recovery area. . . . . .
«Even if applied for, it takes some time for the funding to be
«Community emergency response mainly includes local dispersed. Other areas include technicalities of NFIP, buyout
firefighters and volunteers. programs etc.
«Strong community response to floods and disasters.
«Local response during flooding prevented deaths.
Participation, [ «Volunteers across all three intersecting counties respond *There are few ways for people to express views, learn from each
voluntarism, and assist in flood preparedness, response, recovery. other, and share lessons from flood events.
accountability

*Volunteerism is heavily relied upon after disasters and
therefore local government and agencies have facilitated
the ad hoc coordination of these groups.

+A lack of stakeholder participation in creation of disaster
management plans leaves out important perspectives.

«Audit/assessment of emergency plans or dissemination of this
information to the public has not occurred.

+A lack of accessible emergency plans and materials leaves the
population unprepared.
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Discussion

Community resilience brings a holistic perspective to disaster
risk reduction where it accounts for not just one preparedness
strategy, but the whole system. By understanding what factors
are included in community resilience it is possible to assess a
community’s resiliency through qualitative and quantitative
indicators. This allows communities to effectively reduce their
vulnerabilities and risk for future disasters. Communities in the
Coon Creek Watershed portray many characteristics of com-
munity resilience. Within the assessment of vulnerabilities and
capacities, six major themes tended to appear frequently. They
include flood awareness, local ties and volunteerism, distribu-
tion of information, disconnect between those flooded and not
flooded, confusion of institutional roles, and lack of support.

The first important theme derived from the analysis is that
residents and municipalities know flooding will persist. The
Coon Creeck Watershed and surrounding communities have a
long history of flooding. Because of this and studies done in
the area showing land use changes, changes in land conservation
practices, and rain trends, residents and municipalities are aware
that flooding will persist and will most likely worsen. This has

led to flood awareness, where residents constantly pay attention
to weather forecasts and integrate flood-friendly practices into
their daily life. Some of these practices include elevating belong-
ings and utilities such as water heaters in basements, rerouting
gutters, and changing cattle rotation based on weather forecasts.

Another prominent theme seen throughout the analysis of
the Coon Creek Watershed was that strong local ties and con-
nections help increase resilience. There are themes of shared
hardship throughout the watershed’s communities and the sur-
rounding areas. In response to flood events and disasters, emer-
gency response includes the local communities, firefighters and
emergency response departments but it also includes volunteers.
Volunteers from many of the surrounding communities came
to help shovel out buildings and homes and provide other aid.

There were a number of challenges that became prominent
during the analysis of community resilience. First, dissemination
of information before, during, and after a flood is not always easy.
During a flood event, there is no widespread system to alert the
community, especially those in the path of the flood. This vul-
nerability, however, is starting to be addressed through increased

Students visited the breached dam sites in the Coon Creek Watershed with Monroe County Conservationist Bob Micheel in 2019. Photo by Eric Booth
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monitoring systems, but interviews revealed hesitancy in these
systems due to their inconsistent reliability. It is unclear how well
it will function once in place. In addition, emergency action or
evacuation plans are not easily found or distributed to the pub-
lic. We learned that technology exists (NRCS DamWatch) that
can predict how much water a storm is carrying and whether a
dam may be breached by such a storm, but residents and those
most affected do not have access to that information. This lack of
information makes it difficult for communities to act in the most
efficient and effective manner when time is of the essence.

Another challenge identified through interviews was that there
are misaligned connections, communication, and understanding
between those who have been flooded and those who have not.
Those who have experienced flooding have an elevated state of
trauma and do not have outlets to deal with the emotional and
physical toll it has taken. Residents who have not been flooded
do not understand the impact. For example, one person who
did not get flooded, but lives in the valley, expressed not even
knowing there was a flood until the next day and disbelief for
the damage it caused. We also heard that those on the ridge or
in higher elevations do not feel responsible for or see the need to
implement flood prevention or mitigation practices. In practice,
the land use of residents across the whole watershed affects the
magnitude of flood events, but those who have been flooded
suffer a disproportionate toll of the flood impacts.

Other challenges to community resilience are driven by barri-
ers in mechanisms of government institutions. While similar
components are addressed in the Institutions chapter page 17,
this challenge warrants incorporation into community resilience
as well. As Twig notes, “governance is really a cross-cutting
theme underlying the other thematic areas” of the characteris-
tics of a disaster-resilient community (Twigg, p. 11). Twigg also
“acknowledges the importance of wider institutional, policy and
socio-economic factors in supporting community-level resil-
ience.” In the Coon Creek Watershed these challenges include
the relative lack of staffing and funds at the county level in
proportion to the magnitude of need. Additionally, an unclear
definition of the various government organizations’ roles and
responsibilities as seen from the public viewpoint are founda-
tional barriers to local community resiliency.

Recommendations

Based on the identification of capacities and vulnerabilities
found within communities in the Coon Creek Watershed three
main recommendations were identified as strategies that these
communities can use to enhance resilience to flooding disasters.

1. Develop a comprehensive website or alternative central
database for disaster preparedness-related information.

In the Coon Creek Watershed communication with the public
and across involved parties needs improvement to reduce con-
fusion, make flood mitigation/recovery easier, and help spread

needed information and increase involvement. We recommend
developing a comprehensive website or an alternative central
database that would serve as a medium for public access to
resources and information. Considering that not everyone may
be comfortable with or has access to an online format, this infor-
mation hub could be organized in another way, possibly in a
paper format or accessible by phone.

Transparency of knowledge is an important component of
disaster risk management and accountability. Both of these
concepts are mentioned in the Sendai Framework. Transparency
of knowledge fosters trust in local and higher-level government
organizations. It would also provide a space for government,
organizational, and institutional accountability (UNDRR,
2015). All and any risk assessment findings should be consol-
idated, comprehensible, easily digestible, and public. Policies,
plans, and any flood-related material should be accessible and
easy to understand. This would make it easier for the public/
community to participate and gain knowledge of the area. It
would also allow the community to understand and prepare for
risks.

Having a central database such as a website will help with deci-
phering institutional roles and responsibilities. Similar to trans-
parency, having a central database that lays out the roles and
responsibilities of the varying institutions involved in flooding
disasters would reduce confusion and increase confidence in the
organizations whose job it is to respond and regulate in these situ-
ations. It would increase awareness of which agency is responsible
for what and the limitations that exist. Clarifying institutional
roles during flooding disasters opens up accessibility for the
community by streamlining the routes to take for accessing aid,
information, or resources.

Additionally, this database could effectively create a community
wide effort for mitigation. It would close the gap in communi-
cation and coordination between community members seeking
to implement flood resilient practices or help others in need.
During flood events, this tool could be used by individuals and
help coordinate mitigation efforts. A central database would
foster connections and allow community members to seek help,
resources, or support from others. It may provide those with
resources to connect to others who need their services. Such a
website may benefit from connecting to existing social media
and networking sites such as Facebook or Twitter which may
help reach an even larger community network. For example,
Facebook was critical in coordinating some informal response
activities during the 2018 flood. These sources would allow
individuals to easily determine where they can go, what their
options are, who they can talk to, and how they can prepare.
This coordination would enhance resiliency and reduce risk
for everyone. Instead of mitigation measures occurring on an
individual level, they could now happen on a community scale.
Disaster preparedness would become a community responsibil-
ity instead of an individual responsibility.
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Emergency hazard plans, emergency action plans, as well
as any type of evacuation plan, needs to be easily search-
able, accessible, and available to the public. The content
of these plans should be easy to understand and easily
communicable to a widespread audience. Additionally,
information within these plans should be relevant and
up to date. Local emergency plans, especially for com-
munities in the Coon Creek Watershed, may be benefi-
cial in case of flash floods or dam breaches.

Resources should be compiled for community members
that would allow them easy access and the ability to
implement the four cyclical phases of emergency man-
agement: mitigation, preparedness, response, recovery.
Resources for emergency management before, during,
and after flood events should be available on the website
or central database. Some of these resources may be in
the form of grants or other financial assistance. They
might be lists of companies to contact who provide res-
toration and recovery assistance, or those who provide
services to flood prevention strategies. Or there could
be information on property buyouts and eligibility for
money from FEMA during disasters.

An education component in the website would provide
a central hub for residents, community members, as well
as visitors to get up-to-date information about current
climate data, flood impacts, or organizational activities.
It would allow those interested to be fully informed on
how climate change will affect future flood patterns and
what the population’s risk may be. It could provide a
space that would serve as a home base for organizations
to form around emergency action. This would allow
safety networks to form while connecting and involving
residents in the community. Discussion boards would
provide a format to request information, provide infor-
mation, and prompt healthy correspondence or a space
to express emotion about flooding. Educating commu-
nity members on why increased flooding is occurring
would enable them to become more prepared for future
flood events as well as adopt practices that would increase
infiltration in order to mitigate flooding.

Image from Ready.gov (2021) showing multiple different areas of preparedness with a brief
description. Clicking on each title leads the user to a new page with resources specifically for

There may be a few pathways to implement this website.
that disaster. This simple website is easy to navigate and find resources.

Currently, the existing websites in Monroe, La Crosse,
and Vernon counties have been created and are hosted
by commercial website builders. Ideally this control
should be internal in order for the counties to have more
immediate control over the content. This would require
at least one dedicated staff member who could be funded
by an external grant. Another possibility would be an
internship position or something similar in connection
with the University of Wisconsin for continued support
in the resiliency effort. Other funding could potentially
come from, with the establishment of the Joint Powers

Components to include in the database

Contact information that should be included could range from emer-
gency numbers for who to reach in the case of an emergency, to who
can help with disaster preparedness or recovery, to public officials, etc.
They should include local, state, and nationwide contacts for the DNR
and FEMA. This information should also incorporate emails as well as
physical addresses and be updated on a regular basis.
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board, a dedicated budget item to which all counties contribute.

2. Create a comprehensive disaster preparedness and
response plan which involves stakeholder participation.

Communities should develop a specific comprehensive disaster
preparedness and response plan for the public and local munic-
ipalities. The August 2018 flood event and others proved that
the community already has a strong response system to evacuate
people and respond immediately to flooding when it occurs,
through volunteers, firefighters and others. However, there
seems to be a need for a more streamlined plan which would
ideally involve input from all stakeholders to lessen confusion
in times of crises on preparedness strategies such as emergency
evacuations, infrastructure, and communication. However, we
recognize that this level of involvement may be pragmatically
difficult to implement.

Some practices that the community could develop are early
warning systems, emergency/evacuation routes, emergency
infrastructure and two-way communication systems all of which
need to involve input from as many stakeholders as possible. Any
plan needs to be easily accessible to the public in addition to
having input from all stakeholders. This plan can be put onto
community websites, bulletin boards or other easily dispersible
avenues preferred by the communities. Additionally, the plan
itself needs to be straightforward and easily digestible for the
public.

An early warning system is currently in development in the
watershed. Monroe County has a Climate Change Task Force
whose goals include implementing monitoring devices (weather
stations) and warning systems in real time by working with
emergency management and the National Weather Service
(Monroe County, 2019). They also partner with the Kickapoo
Valley Association for fundraising efforts to buy these weather
stations and flood warning systems. As stated on their brochure,
monitoring stations will improve regional flood resilience by
supplying precipitation and stream level data that could warn
of potential flooding events (Monroe County, Kickapoo Water-
shed). Establishing monitoring systems upstream, as the current
systems are planned in the upper Kickapoo watershed, will help
warn downstream communities of potential flood events. Broad-
ening this system into the rest of the Kickapoo Watershed and
the upper Coon Creek Watershed will provide more information
to predict heavy rain and storm events that could lead to poten-

tial flooding.

Two-way communications systems could be beneficial to those
that are further from the towns and in the valley where there
may not be reliable cell service. Additionally, clearly laid out
emergency evacuation routes and locations could help decrease
confusion at the time of flooding. As flooding can cause road
washouts, communities could elevate and fortify a central road

to allow clear paths for evacuations. The plan could also include
a layout or list of communities/homes that are in the valley and
particularly at risk so responders can make sure these residents are
safe. This can also lead to more swift response and evacuation. In
the August 2018 flood event, evacuated residents in Coon Valley
were moved to higher elevations from the village hall to the fire
station, and then to the elementary school as waters advanced
(Lu, 2019). The plan can include different evacuation places
based on the predicted rainfall, flood potential and the location
of residents.

3. Coordinate a systematic approach for managed retreat.

Managed retreat is the “purposeful, coordinated movement of
people and assets out of harm’s way” (Siders 2019). As a method
of flood preparedness, it ensures human health by removing
people from risk altogether. This represents a long-term vision
of flooding preparedness. The premise behind floodplain “buy-
outs” or land acquisition is that a county, or other governing
body, buys the floodplain land from private owners, demolishes
the structures on the land, and maintains the land as open space
in perpetuity.

While the most thorough means of flood preparedness is argu-
ably the absence of people and structures from the floodplain,
there are many complexities in enacting a policy of managed
retreat. It requires providing tools for the public to assess their
long-term risks and determine if there is economic benefit in
leaving or staying. Subsequently, it requires a willing public for
whom land acquisition programs are perceived to be and are a
beneficial practice. The county or municipality must acquire
funding to purchase private property in the floodplain. There
must also be an equitable system of land acquisition and an
economically viable alternative site for those who relocate. In
the best-case scenario, the acquired land is managed as riparian
habitat that can mitigate flood impacts downstream. A land
acquisition program, or “buyouts,” can benefit the Coon Creek
Watershed as they reduce potential for health hazards, reduce the
future economic burden of flooding, and present a new oppor-
tunity for flood mitigation through a creekside riparian zone.

One fundamentally important factor of managed retreat is prop-
erty owners decision to permanently leave their current homes.
Interviews informed us of the strength of heritage, community,
and importance of place for residents of Coon Creek. Many said
they have no interest in leaving their homes despite being aware
of future flood risk. However, the buyout programs are being
used by some residents and businesses of the area. There are also
examples of residents that would like to participate in a buyout
program but did not qualify.

The most common route to access buyout programs is through
the Hazard Mitigation Grant Program (HMGP) which occurs
only after a presidentially declared national disaster and for




properties meeting given criteria (see insert for details). Work-
ing before a disaster occurs to identify best suited properties
can be beneficial. Kenosha County in Wisconsin provides an
example in which planning and analysis of properties most in
need of buyouts tangentially created a high level of community
awareness and receptivity to participate in buyout programs
(Institute for the Environment, Kenosha County, 2016). The
counties within the Coon Creek Watershed could collect and
disseminate imperative information that allows for the public
to understand and evaluate their interest in the buyout process.
Counties could conduct an analysis of the properties at most risk
to determine those sites likely to benefit from relocation in the
long-term. This analysis might also articulate specific benefits for
local governments and citizens to break a cycle of repeated recon-
struction and repeated damage. The Mississippi River Regional
Planning Commission, to which the Coon Creek Watershed
counties belong, has helped to conduct this type of work in the
past such as in Pierce County (Institute for the Environment,
Pierce County, 2010).

Additionally, preemptive planning in managed retreat could
reduce the time for recovery after a disaster. The HMGP pro-
gram is associated with many interim procedures. The time
between applying for grants and receiving the buyout funding
can take multiple years. This is problematic when your house or
business has been flooded and is potentially, upon receipt of the
grant, slated for demolition.

Given funds not dependent on a recent disaster, the counties
could pursue a coordinated managed retreat that maintains the
strength of community ties while relocating individuals from
locations with highest risk. These community ties are an import-
ant component of resiliency in Coon Creek. Coordinated man-
aged retreat may allow for relocation from flood prone regions
without losing important community support. Soldiers Grove,
a town 30 miles southeast of the Coon Creek Watershed in the
Driftless Region, provides an example of community-wide man-
aged retreat as an opportunity to invest in new infrastructure and
new technologies while working in coordination to relocate an
entire downtown (David & Mayer 1984).

Managed retreat strategies must be actionable and economically
feasible for the county and its residents. Zoning often stipulates
that no structure on the floodplain can be improved upon more
than some percentage of its total assessed value (Mississippi
River Regional Planning Commission 2018). The restraint from
further development in the floodplain is well reasoned as it is the
most effective flood damage prevention method. However, this
leaves residents of the floodplain only able to invest to a limited
degree in their home as an asset. This is especially troublesome as
property values may depreciate in value as flooding continues to
occur more frequently.

Managed retreat must empathetically work with those whose
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property and health are put at risk of repetitive flooding. At risk
households should have access to complete information on the
programs available as well as access to known trends of future
flooding risks. While coordinated managed retreat may help to
maintain the strength of community ties, the decision to relocate
remains an individual household.

Implementation of managed retreat

Despite personal and practical barriers, managed retreat is
becoming a more common practice in the US (Siders 2019).
Most managed retreat in the United States is funded through
federal acquisition programs such as the Federal Emergency
Management Agency’s Hazard Mitigation Grant Program. The
prevalence of buyout programs began after devastating flooding
in the Midwest in 1993. At this time, Congress amended the
Robert T. Stafford Disaster Relief and Emergency Assistance Act
of 1988 increasing federal funding for long-term hazard mitiga-
tion measures including for the acquisition of flood-prone prop-
erties (Environmental Law Institute, 2017). Subsequently, the
Federal Emergency Management Agency (FEMA) created the
Hazard Mitigation Grant Program (HMGP). Since this event,
the HMGP has been involved in funding much of the managed
retreat taking place in the US through floodplain “buyouts”.

The HMGP works in the following way. The president declares
a disaster. The local governments that choose to do so inform
the public of the potential for buyouts. Sub-applicants and
homeowners apply to their local government. They must live
in counties that are in accordance with pre-approved mitigation
plans. Their cases must be found to be cost-effective through
FEMA’s Benefit-Cost Analysis (BCA) methodology. If accepted,
FEMA funds must be matched at 25 percent from a non-federal
source. FEMA funds are given to the applicant’s state. The local
government makes an offer on the property to a willing owner
at its assessed pre-flood value. This requires coordination from
federal, state, and county governments. The process of acquiring
FEMA grants is far from transparent as experienced by both
local governing bodies (sub-applicants) and citizens (applicants).
Furthermore, with many interim procedures, the time between
applying for grants and receiving the buyout funding can be any-
where from six months to five years. This is problematic when
your house or business has been flooded and is potentially, upon
receipt of the grant, slated for demolition.

It is important to note that other programs also fund managed
retreat through land acquisition including FEMA’s Pre-Disaster
Mitigation (PDM) Program, FEMA’s Flood Mitigation Assis-
tance Grant Program (FMA), Wisconsin Department of Natural
Resources’ (DNR) Municipal Flood Control Grant Program,
Wisconsin Department of Natural Resources Urban Rivers
Grant Program, and Wisconsin Department of Commerce’s
Community Development Block Grant, and potentially others
relevant to the Coon Creek watershed.
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CONCLUSION

This study recognizes flooding as a physical phenomenon which
is influenced by a social context. Riverine flooding is a natural
phenomenon driven primarily by precipitation, but human
behavior such as community action, land use, and much more
affect flood impacts and flood recovery. Research on flooding in
the Coon Creek Watershed therefore requires the perspectives of
many disciplines. Studying each flood related issue in its inter-
woven context allows for better understanding than researching
any singular component individually.

Resilience to flooding in the Coon Creck Watershed is a story
of perseverance. By looking through the lens of Marchese et al.’s
(2018) definition, “the ability of a system to prepare for threats,
absorb impacts, recover, and adapt following persistent stress
or a disruptive event” we divided our efforts into five compo-
nents to increase resilience. We used the public’s perspectives to
understand flooding impacts and current concerns within the
community. This allowed us to incorporate a diversity of opin-
ion and local perception into the project. An investigation into
the institutional landscape of flooding policies and organizations
revealed a dissonance between community needs in relation to
policies and provisions. Understanding this information can help
determine how to provide assistance within those limitations.

Research into the land use and management practices around
the Coon Creek Watershed was instrumental in confirming a
need to increase infiltration in order to reduce flooding, a sim-
ilar conclusion to the 1930s CCC project (Johansen, 1969).
Doing an economic analysis of these changing land use practices
enabled us to see the challenges and benefits of yet again altering
management strategies in the area. Lastly, a holistic communi-
ty-specific approach helped us identify gaps and capacities of

flood management actions that surround current infrastructure,
community initiatives, and long-term preventative actions.

Residents in the Coon Creek Watershed have lived with flooding
for decades. They understand the issue and the need for resilient
strategies. However, one of the most important issues standing
in the way of implementing any resilient practice or strategy isn't
a community’s lack of desire, knowledge, or need, but funding
and people power. Small communities often have little staff,
funding, and time. They need to make their resources stretch as
far as possible and make efficient, long-ranging decisions. This
can be done by increasing coordination and communication on
the watershed level instead of the county level so communities
will be better prepared for flooding. For example, forming a
joint powers board and/or developing a central database hub will
allow for more coordinated efforts to implement best practices
and flood management strategies. Additionally, local and county
institutions could create programs to support flooding solutions,
namely increasing infiltration, soil, and water quality which
involve promoting farming and land-use practices that manage
water where it falls.

There is already an extensive amount of existing work done
in and by the Coon Creek community to increase flood resil-
ience both formally and informally. This research highlights the
strength of the existing knowledge, networks, and community
present in Coon Creek. Examples of existing flood resilience
include efforts to enhance infiltration through land manage-
ment and high levels of volunteerism during flooding crises.
While these communities have proved over and over again their
tenacity to persist, expanded funding, technical assistance, and
staffing is still needed for enduring flood resilience.




REFERENCES

AKBAR, M. S., AND D. P. ALDRICH. 2015. Flood Damage and
Victims' Perceptions About Political Leadership. Risk, Hazards &
Crisis in Public Policy 6:329-343.

ALAQUI, A., U. CADUFF, H. H. GERKE, AND R. WEINGART-
NER. 2011. Preferential Flow Effects on Infiltration and Runoff in
Grassland and Forest Soils. Vadose Zone Journal 10:367-377.

ANDERSON, A. (N.D.). La Farge Dam Project. http://kvr.state.
wi.us/About-Us/History/La-Farge-Dam-Project/.

ANDERSON, S. H., R. P. UDAWATTA, T. SEOBI, AND H. E.
GARRETT. 2009. Soil water content and infiltration in agrofor-
estry buffer strips. Agroforestry Systems 75:5-16.

ARCHER, N. A. L., M. BONELL, N. COLES, A. M. MACDON-
ALD, C. A. AUTON, AND R. STEVENSON. 2013. Soil charac-
teristics and landcover relationships on soil hydraulic conductivity
at a hillslope scale: A view towards local flood management.
Journal of Hydrology 497: 208-222.

ATREYA, A, S. FERREIRA, AND W. KRIESEL. 2013. Forgetting
the Flood? An Analysis of the Flood Risk Discount over Time.
Land Economics 89:577-596.

AWWA STRATEGIC MANAGEMENT PRACTICES COMMIT-
TEE OF THE TECHNICAL & EDUCATIONAL COUNCIL.
2012. TEC Project Report: National inventory of regional collab-
oration among water and wastewater utilities. Journal - American
Water Works Association 104:67-78.

BASCHE, A. D., AND M. S. DELONGE. 2019. Comparing infil-

tration rates in soils managed with conventional and alternative
farming methods: A meta-analysis. PLOS ONE 14:0215702.

BASCHE, A, K. TULLY, N. L. ALVAREZ-BERRIOS, J. REYES, L.
LENGNICK, T. BROWN, J. M. MOORE, R. E. SCHATTMAN,
L. K. JOHNSON, AND G. ROESCH-MCNALLY. 2020. Evalu-
ating the Untapped Potential of U.S. Conservation Investments to
Improve Soil and Environmental Health. Frontiers in Sustainable
Food Systems 4.

BAY, T., R. GILDERSLEEVE, AND D. UNDERSANDER. (N.D.).
Pricing Standing Hay.
https://fyi.extension.wisc.edu/forage/pricing-standing-hay/.

BELBY, C.S., L. J. SPIGEL, AND F. A. FITZPATRICK. 2019. Histor-

ic changes to floodplain systems in the Driftless Area.

BONNIE, R., E. P. DIAMOND, AND E. ROWE. 2020. Understand-
ing Rural Attitudes Toward the Environment and Conservation in
America. Duke University, Durham North Carolina.

BRODY, S. D., J. E. KANG, AND S. BERNHARDT. 2010. Identify-
ing factors influencing flood mitigation at the local level in Texas
and Florida: the role of organizational capacity. Natural Hazards
52:167-184.

BURNINGHAM, K., J. FIELDING, AND D. THRUSH. 2008. ‘Il
never happen to me: understanding public awareness of local
flood risk. Disasters 32:216-238.

CARROLL, Z.L.,S. B.BIRD, B. A.EMMETT, B. REYNOLDS,
AND F. L. SINCLAIR. 2004. Can tree shelterbelts on agricultural
land reduce flood risk? Soil Use and Management 20:357-359.

CARSON, E. C,, J. W.ATTIG, AND J. E. R.1ll. 2019. The glacial

Water Resources Management 2020  nelson.wisc.edu

record in regions surrounding the Driftless Area.

CARTER,N. T, D. P. HORN, E. BOYD, E. LIPIEC, M. STUBBS, J.
L. RAMSEUR, AND A. E. NORMAND. (N.D.). Flood Resilience
and Risk Reduction: Federal Assistance and Programs:52.

CHANDRA, A., ACOSTA, J., STERN S., USCHER-PINES, L. WIL-
LIAMS, MV, YEUNG, D., GARNETT, J., & MEREDITH, L.S.
2011. Building Community Resilience to Disasters: A Way Forward

to Enhance National Health Security. RAND Corporation. ISBN:
978-0-8330-5195-0.

CLARK, D. E., V. NOVOTNY, R. GRIFFIN, D. BOOTH, A.
BARTOSOVA, M. C. DAUN, AND M. HUTCHINSON. 2002.

Willingness to pay for flood and ecological risk reduction in an
urban watershed. Water Science and Technology 45:235-242.

CONSOER, M., AND A. MILMAN. 2018. Opportunities, con-
straints, and choices for flood mitigation in rural areas: perspec-
tives of municipalities in Massachusetts. Journal of Flood Risk
Management 11: 141-151

CROW, D. A, AND E. A. ALBRIGHT. 2019. Intergovernmental rela-
tionships after disaster: state and local government learning during
flood recovery in Colorado. Journal of Environmental Policy and
Planning.

CURTIS, W. R. 1966. Response of springflow to some climatic
variables in southwestern Wisconsin. Water Resources Research
2:311-314.

DAO, T. H. 1993. Tillage and Winter Wheat Residue Management
Effects on Water Infiltration and Storage. Soil Science Society of
America Journal 57:1586-1595.

DAVID, E., AND J. MAYER. 1984. Comparing Costs of Alternative
Flood Hazard Mitigation Plans The Case of Soldiers Grove, Wis-

consin. Journal of the American Planning Association 50:22-35.

DUFFY, M. 2015, May. Conservation Practices for Landlords. lowa
State University Extension.

ENVIRONMENTAL AND ENERGY STUDY INSTITUTE. 2019,

May 7. The National Flood Insurance Program: Critical Issues and
Needed Reforms. https://www.eesi.org/briefings/view/050719nfip.

EVANS, T.J. 2003. Geology of La Crosse County, Wisconsin. Wis-
consin Geological and Natural History Survey Bulletin 101, 33 p.

FEMA. 2014. Preparedness in America: Research Insights to Increase
Individual, Organizational, and Community Action. Page 71.
Federal Emergency Management Agency.

FEMA. 2021, August 16. Building Resilient Infrastructure and Com-
munities FY 2020 Subapplication Status.
https://www.fema.gov/grants/mitigation/building-resilient-infra-
structure-communities/fy2020-subapplication-status.

FEMA.. 2005, February. NFIP Floodplain Management Require-
ments. Federal Emergency Management Agency.

FEMA. 2021. Mission & Strategic Plan.
https://www.fema.gov/about/mission
FEMA. May 11, 2021. Floodplain Management.

https://www.fema.gov/floodplain-management

FEMA.. June 22, 2021. Flood Maps.

62


http://kvr.state.wi.us/About-Us/History/La-Farge-Dam-Project/
http://kvr.state.wi.us/About-Us/History/La-Farge-Dam-Project/
https://fyi.extension.wisc.edu/forage/pricing-standing-hay/
https://fyi.extension.wisc.edu/forage/pricing-standing-hay/
https://www.eesi.org/briefings/view/050719nfip
https://www.fema.gov/grants/mitigation/building-resilient-infrastructure-communities/fy2020-subapplication-status
https://www.fema.gov/grants/mitigation/building-resilient-infrastructure-communities/fy2020-subapplication-status
https://www.fema.gov/grants/mitigation/building-resilient-infrastructure-communities/fy2020-subapplication-status
https://www.fema.gov/about/mission
https://www.fema.gov/floodplain-management

63

https://www.fema.gov/flood-maps

FEMA.. Nov. 16, 2020. Flood Map Products.
https://www.fema.gov/flood-maps/products-tools/products

FEMA. 2018. 2018-2022 Strategic Plan. https://www.fema.gov/sites/
default/files/2020-03/fema-strategic-plan_2018-2022.pdf

FRANZLUEBBERS, A., AND J. STUEDEMANN. 2008. Soil phys-
ical responses to cattle grazing cover crops under conventional
and no tillage in the Southern Piedmont USA. Soil and Tillage
Research 100:141-153.

FRENCH, C. E., T. D. WAITE, B. ARMSTRONG, G. J. RUBIN,
ENGLISH NATIONAL STUDY OF FLOODING AND
HEALTH STUDY GROUP, C. R. BECK, AND I. OLIVER. 2019.
Impact of repeat flooding on mental health and health-related
quality of life: a cross-sectional analysis of the English National
Study of Flooding and Health. BMJ Open 9:e031562.

FROLKING, T.A. 1982. The Genesis and Distribution of Upland Red
Clays in Wisconsin’s Driftless Area. In Quaternary History of the
Driftless Area. Wisconsin Geological and Natural History Survey
Field Trip Guide Book Number 5, pp. 88-97.

FROLKING, T A, M.L. JACKSON AND J.C. KNOX. 1983. Origin
of Red Clay over Dolomite in the Loess-Covered Wisconsin
Driftless Uplands. Soil Science Society of America Journal, vol. 47,
pp. 817-820.

FURMAN CENTER. (N.D.). FloodZone Data.
https://floodzonedata.us

GRIFFIN,R. J., Z. YANG, E. TER HUURNE, F. BOERNER, S.
ORTIZ, AND S. DUNWOODY. 2008. After the Flood: Anger,
Attribution, and the Seeking of Information. Science Communica-
tion 29:285-315.

HART, J. 2008. Ground lost and gained in 75 years of conserva-
tion at Coon Creek. Journal of Soil and Water Conservation
63:102A-106A.

HART, J. 2018. Boat Launches in Monona Closed Until Further
Notice. Wisconsin State Journal. https://madison.com/wsj/news/
local/boat-launches-in-monona-closed-until-further-notice/arti-
cle_848f5bc3-770b-56a4-b284-edbec7d1dd71.html

HARUNA, S. 1., N. V.NKONGOLGO, S. H. ANDERSON, F. EIVAZI,
AND S. ZAIBON. 2018. In situ infiltration as influenced by cover
crop and tillage management. Journal of Soil and Water Conser-
vation 73:164-172.

HEASLEY, L. 2003. Shifting Boundaries on a Wisconsin Landscape:
Can GIS Help Historians Tell a Complicated Story? Human
Ecology:31.

HOLE, F.D. 1982. Soils of Crawford, Vernon, and Western Richland
Counties, Wisconsin. In Quaternary History of the Driftless Area.
Wisconsin Geological and Natural History Survey Field Trip
Guide Book Number 5, pp. 98-102.

HORN, D. P, AND B. WEBEL. 2021. Introduction to the National
Flood Insurance Program. Page 34. CRS Report, Congressional
Research Service.

HUNT, R.J., J.O. JACKSON, G.L. RUNNING, D.P. KRABBEN-
HOFT AND J.T. KROHELSKI. 1998. Hydrogeological, Geo-
morphological, and Vegetative Investigations of Select Wetland
Creation and Restoration Projects. Appendix G - Geomorpholo-
gy of the Driftless Area: Implications for Wetland Mitigation Site

Characterization and Selection. by Running, G.L. and K.K. Miller.
61p

INTERGOVERNMENTAL COOPERATION. (N.D.). https://local-

government.extension.wisc.edu/intergovernmental-cooperation

INTERGOVERNMENTAL COOPERATION, WISCONSIN
STATUTE §92.12 (1985).

INTERNATIONAL CONSORTIUM FOR ORGANIZATIONAL
RESILIENCE. 2021. Community Resilience Frameworks.

JACKSON-SMITH, D., AND B. BARHAM. (N.D.). The Changing

Face of Wisconsin Dairy Farms: A Summary of PATS’ Research
on Structural Change in the 1990s:26.

JAMES-KAVANAUGH, K., C. FOSTER, T. CHANDLER, J. AN-
AGNOST, D. SALVESEN, M. LERNER, N. MORAGA-LEWY,
A. STREITWIESER, S. LIU, AND R. KIHSLINGER. 2017. Flood-
plain buyouts: An action guide for local governments on how to
maximize community benefits, habitat connectivity, and resilience.

JOHANSEN, H. E. 1971. Diffusion of Strip Cropping in Southwest-
ern Wisconsin. Annals of the Association of American Geogra-
phers 61:671-683.

JUCKEM, P. F. 2003. Spatial patterns and temporal trends in
groundwater recharge, upper Coon Creek watershed, southwest
Wisconsin. 2003.

JUCKEM, P.F, R. J. HUNT, M. P. ANDERSON, AND D. M.
ROBERTSON. 2008. Effects of climate and land management
change on streamflow in the driftless area of Wisconsin. Journal of
Hydrology 355:123-130.

JUNG, W. K., N. R.KITCHEN, S. H. ANDERSON, AND E. J.
SADLER. 2007. Crop management effects on water infiltra-
tion for claypan soils. Journal of Soil and Water Conservation
62:55-63.

F. C. KAHIMBA, R. SRIRANJAN, J. FROESE, M. ENTZ, AND R.
NASON. 2008. Cover Crop Effects on Infiltration, Soil Tem-
perature, and Soil Moisture Distribution in the Canadian Prairies.
Applied Engineering in Agriculture 24:321-333.

KARLEN, D. L., D. L. DINNES, M. D. TOMER, D. W. MEEK, C. A.
CAMBARDELLA, AND T. B. MOORMAN. 2009. Is No-Tillage
Enough? A Field-Scale Watershed Assessment of Conservation
Effects:24.

KELLENS, W.,, R. ZAALBERG, T. NEUTENS, W. VANNEUVILLE,
AND P. D. MAEYER. 2011. An Analysis of the Public Perception
of Flood Risk on the Belgian Coast. Risk Analysis 31:1055-1068.

KNOX, JC. AND W.C. JOHNSON. 1974. Late Quaternary Valley
Alluviation in the Driftless Area of Southwestern Wisconsin. in
Late Quaternary Environments of Wisconsin,

J.C. KNOX AND D.M. MICKLESON, EDS. Wisconsin Geological
and Natural History Survey, pp. 134-162.

KNOX, JC., D.S. LEIGH AND T.A. FROLKING. 1990. Rountree

Formation (new). Appendix in:

CLAYTON,, L. AND JW ATTIG. 1990. Geology of Sauk County,
Wisconsin. Wisconsin Geological and Natural History Survey
Information Circular 67. pp. 64-67.

KRUG, W. R. 1996. Simulation of Temporal Changes in Rainfall-run-
off Characteristics, Coon Creek Basin, Wisconsin. Journal of the
American Water Resources Association 32:745-752.



https://www.fema.gov/flood-maps
https://www.fema.gov/flood-maps/products-tools/products
https://www.fema.gov/sites/default/files/2020-03/fema-strategic-plan_2018-2022.pdf
https://www.fema.gov/sites/default/files/2020-03/fema-strategic-plan_2018-2022.pdf
https://floodzonedata.us
https://floodzonedata.us
https://madison.com/wsj/news/local/boat-launches-in-monona-closed-until-further-notice/article_848f5bc3-770b-56a4-b284-edbec7d1dd71.html
https://madison.com/wsj/news/local/boat-launches-in-monona-closed-until-further-notice/article_848f5bc3-770b-56a4-b284-edbec7d1dd71.html
https://madison.com/wsj/news/local/boat-launches-in-monona-closed-until-further-notice/article_848f5bc3-770b-56a4-b284-edbec7d1dd71.html
https://localgovernment.extension.wisc.edu/intergovernmental-cooperation/
https://localgovernment.extension.wisc.edu/intergovernmental-cooperation/
https://www.zotero.org/google-docs/?CeV7Kb

LAPORTE, A. 2019. “The National Flood Insurance Program: Critical
Issues and Needed Reforms | Briefing | EESI.” Accessed August 6,
2021. https://www.eesi.org/briefings/view/050719nfip

LAVE, T.R., AND L. B. LAVE. 1991. Public Perception of the Risks of
Floods: Implications for Communication. Risk Analysis 11:255-267.

LEOPOLD, A. 1935. Selected Writings on Conservation. “Coon
Valley: An Adventure in Cooperative Conservation”.
https://www.uky.edu/~rsand1/china2017/library/Leopold2.pdf

LIPIEC, J., J.KUS, A. SLOWINSKA-JURKIEWICZ, AND A.
NOSALEWICZ. 2006. Soil porosity and water infiltration as influ-
enced by tillage methods. Soil and Tillage Research 89:210-220.

LU, J. 2019. One year after major flooding, Coon Valley grapples
with what comes next. La Crosse Tribune. https://lacrossetribune.
com/news/local/one-year-after-major-flooding-coon-valley-grap-
ples-with-what-comes-next/article_78a14e3a-1019-5ae3-8e88-
534396a511b4.htm|

MACDONALD, J. M. 2020, August 3. Scale Economies Provide
Advantages to Large Dairy Farms.
https://www.ers.usda.gov/amber-waves/2020/august/scale-econo-
mies-provide-advantages-to-large-dairy-farms/

MARCHESE, D., E. REYNOLDS, M. BATES, H. MORGAN, AND
S. CLARK. 2018. Resilience and sustainability: Similarities and
differences in environmental management applications. Science of
The Total Environment 613-614:1275-1283.

MEINE, C. 2018, April 27. The Edge of Anomaly. https://www.wiscon-

sinacademy.org/magazine/spring-2018/essay/edge-anomaly

MISSISSIPPI RIVER REGIONAL PLANNING COMMISSION.
2018. Vernon County Multi Hazard Mitigation Plan 2018-2022.
https://www.vernoncounty.org/ VERNON%20AHMP%202018-
2022%20FINAL.pdf

MISSISSIPPI RIVER REGIONAL PLANNING COMMISSION.
2020. La Crosse County WI Multi-Hazards Mitigation Plan 2020-
2024.
https://www.lacrossecounty.org/ EmergencyServices/emergency-
management/docs/La%20Crosse%20County%20HMP.pdf

MONROE COUNTY. Emergency Management. https://www.

co.monroewi.us/departments/emergency-management

MONROE COUNTY. 2019. Climate Change -Task force.
https://www.co.monroe.wi.us/home/showpublisheddocu-
ment/16304/637389556034600000

KICKAPOO VALLEY ASSOCIATION. Kickapoo Watershed.
Monroe County.
https://www.co.monroe.wi.us/government/county-board-of-su-
pervisors/boards-committees/climate-change-task-force/kicka-
poo-watershed

MORGAN, K. M. 1980. Airphoto Analysis of Erosion Control

practices: 4.
MUNSCH, J. 2021, June 16. Operating Cost - pasture.

MUNRO, A, R. S. KOVATS, G. J. RUBIN, T. D. WAITE, A. BONE,
B. ARMSTRONG, T. D. WAITE, C. R. BECK, A. BONE, R.
AMLOT, R. S. KOVATS, B. ARMSTRONG, G. LEONARDI,

G. J.RUBIN, AND I. OLIVER. 2017. Effect of evacuation and
displacement on the association between flooding and mental
health outcomes: a cross-sectional analysis of UK survey data. The
Lancet Planetary Health 1:e134-e141.

Water Resources Management 2020  nelson.wisc.edu

OFFICE OF INTERGOVERNMENTAL AFFAIRS. 2018, Decem-
ber. Recovery through Federal-State-Local Partnership.

OLSON, D.E. 1994. An Investigation of Runoff in the Garfoot Creek
Watershed, Dane County, Wisconsin: Implications for Recharge in
the Driftless Region. Madison, University of Wisconsin. College of
Engineering, M.S. Thesis, 107 p.

ONCKEN, J. 2016, May 18. Thinking and Pondering. Newspaper.

https://www.wisfarmer.com/story/opinion/columnists/2016/05/18/
thinking-and-pondering/87317768/

POMPLUN, G. 2020. West Fork Kickapoo and Coon Creek dam
study underway. SW News 4U.
https://www.swnews4u.com/local /public-safety/west-fork-kicka-
poo-and-coon-creek-dam-study-underway/

PREGNOLATO, M., A. FORD, S. M. WILKINSON, AND R. J.
DAWSON. 2017. The impact of flooding on road transport: A
depth-disruption function. Transportation Research Part D: Trans-
port and Environment 55:67-81.

READY.GOV. 2021. Plan Ahead for Disasters. https://www.ready.gov/

RYKKEN, P. 2017. Parallel Journeys: US History Within the Context
of Ho-Chunk History.
https://wisconsinfirstnations.org/wp-content/uploads/2017/08/
Rykken-Parallel-Journeys-Timeline.pdf

RUBIN, C. B., AND D. G. BARBEE. 1985. Disaster Recovery and

Hazard Mitigation: Bridging the Intergovernmental Gap. Public
Administration Review 45:57-63.

RUNYON, L. 2016, March 18. Gigi The Cow Broke The Milk Pro-
duction Record. Is That Bad For Cows? NPR.

SCHNEIDER, J. 2000. Wisconsin Statutory Authority for Boundary
& Related Agreements:6.

SHAO, W., S. XIAN, N. LIN, H. KUNREUTHER, N. JACKSON,
AND K. GOIDEL. 2017. Understanding the effects of past flood
events and perceived and estimated flood risks on individuals’
voluntary flood insurance purchase behavior. Water Research
108:391-400.

SHORTLE, J., M. RIBAUDO, R. HORAN, AND D. BLANDFORD.
2012. Reforming Agricultural Nonpoint Pollution Policy in an
Increasingly Budget-Constrained Environment. Environmental
science & technology 46:1316-25.

SIDERS, A. R. 2019. Managed Retreat in the United States. One
Earth 1:216-225.

STAVA, J. 2006. Joint powers authorities: their uses and abuses.
Money Matters.

STEUER, J.J. AND R.J. HUNT. 2001. Use of a Watershed-Mod-
eling Approach to Assess Hydrologic Effects of Urbanization,
North Fork Pheasant Branch Basin near Middleton, Wisconsin.
U.S. Geological Survey Water-Resources Investigations Report
01-4113, 49 p.

SUN, D,, H. YANG, D. GUAN, M. YANG, J. WU, F. YUAN, C.
JIN, A. WANG, AND Y. ZHANG. 2018. The effects of land
use change on soil infiltration capacity in China: A meta-analysis.
Science of The Total Environment 626:1394-1401.
SUSTAINABLE AGRICULTURE RESEARCH AND EDUCA-
TION. 2020. 2019-2020 National Cover Crop Survey. US Depart-
ment of Agriculture.

TERPSTRA, T., AND J. M. GUTTELING. 2008. Households’



https://www.eesi.org/briefings/view/050719nfip
https://lacrossetribune.com/news/local/one-year-after-major-flooding-coon-valley-grapples-with-what-comes-next/article_78a14e3a-1019-5ae3-8e88-534396a511b4.html
https://lacrossetribune.com/news/local/one-year-after-major-flooding-coon-valley-grapples-with-what-comes-next/article_78a14e3a-1019-5ae3-8e88-534396a511b4.html
https://lacrossetribune.com/news/local/one-year-after-major-flooding-coon-valley-grapples-with-what-comes-next/article_78a14e3a-1019-5ae3-8e88-534396a511b4.html
https://lacrossetribune.com/news/local/one-year-after-major-flooding-coon-valley-grapples-with-what-comes-next/article_78a14e3a-1019-5ae3-8e88-534396a511b4.html
https://www.ers.usda.gov/amber-waves/2020/august/scale-economies-provide-advantages-to-large-dairy-farms/
https://www.ers.usda.gov/amber-waves/2020/august/scale-economies-provide-advantages-to-large-dairy-farms/
https://www.ers.usda.gov/amber-waves/2020/august/scale-economies-provide-advantages-to-large-dairy-farms/
https://www.wisconsinacademy.org/magazine/spring-2018/essay/edge-anomaly
https://www.wisconsinacademy.org/magazine/spring-2018/essay/edge-anomaly
https://www.co.monroe.wi.us/home/showpublisheddocument/16304/637389556034600000
https://www.co.monroe.wi.us/home/showpublisheddocument/16304/637389556034600000
https://www.co.monroe.wi.us/government/county-board-of-supervisors/boards-committees/climate-change-task-force/kickapoo-watershed
https://www.co.monroe.wi.us/government/county-board-of-supervisors/boards-committees/climate-change-task-force/kickapoo-watershed
https://www.co.monroe.wi.us/government/county-board-of-supervisors/boards-committees/climate-change-task-force/kickapoo-watershed
https://www.wisfarmer.com/story/opinion/columnists/2016/05/18/thinking-and-pondering/87317768/
https://www.wisfarmer.com/story/opinion/columnists/2016/05/18/thinking-and-pondering/87317768/
https://www.wisfarmer.com/story/opinion/columnists/2016/05/18/thinking-and-pondering/87317768/
https://www.swnews4u.com/local/public-safety/west-fork-kickapoo-and-coon-creek-dam-study-underway/
https://www.swnews4u.com/local/public-safety/west-fork-kickapoo-and-coon-creek-dam-study-underway/
https://wisconsinfirstnations.org/wp-content/uploads/2017/08/Rykken-Parallel-Journeys-Timeline.pdf
https://wisconsinfirstnations.org/wp-content/uploads/2017/08/Rykken-Parallel-Journeys-Timeline.pdf

Perceived Responsibilities in Flood Risk Management in The
Netherlands. International Journal of Water Resources Develop-
ment 24:555-565.

TRIMBLE, S. W. 2009. Fluvial processes, morphology and sediment
budgets in the Coon Creek Basin, WI, USA, 1975-1993. Geomor-
phology 108:8-23.

TRIMBLE, S. W., AND S. W. LUND. 1982. Soil conservation in the

Coon Creek Basin, Wisconsin. Journal of Soil and Water Conser-
vation 37:355-356.

USDA-NRCS. 2010. National Engineering Handbook, Part 630,
Chapter 10.

THOMPSON, S. A. 2016. Red River Flooding in Fargo: Organiza-
tional Learning Through Repeated Events.

THOMSON, P. 2018. Image 1: Walker visits Coon Valley. Image 2:
Man cleans out business. Associated Press.
https://apnews.com/article/b46418839a0e4d94b5d5aaff13d2887b/
gallery/media:cdccb6bb1f224d59a2b70f2883f4ee26

TRONNES, L.R., 2017. Corn Moon Migrations: Ho-Chunk Belong-
ing, Removal, and Return in the Early Nineteenth-Century West-
ern Great Lakes. University of Wisconsin-Madison. ProQuest,
LLC.
https://oursharedfuture wisc.edu/wp-content/uploads/
sites/1182/2019/08/2017-Tronnes-Corn_Moon_Migrations_Ho-
Chunk.pdf

TWIGG, J. 2009. Characteristics of a Disaster-Resilient Community:
A Guidance Note. Version 2. University College London. https://
www.researchgate.net/publication/305615592_Characteristics_—
of_a_disaster-resilient_community_a_guidance_note_version_2

UNITED STATES DEPARTMENT OF HOMELAND SECURITY.
2011. Community Resilience Task Force Recommendations.
https://www.dhs.gov/xlibrary/assets/hsac-community-resil-
ience-task-force-recommendations-072011.pdf

UNITED NATIONS OFFICE FOR DISASTER RISK REDUC-
TION. 2021. What is the Sendai Framework for Disaster Risk
Reduction.
https://www.undrr.org/implementing-sendai-framework/what-sen-
dai-framework

UNITED NATIONS OFFICE FOR DISASTER RISK REDUC-
TION. 2015. The Sendai Framework for Disaster Risk Reduction
2015-2030. https://www.preventionweb.net/files/resolutions/
N1516716.pdf

UNIVERSITY OF NORTH CAROLINA INSTITUTE FOR THE
ENVIRONMENT, ENVIRONMENTAL LAW INSTITUTE.
2016. Case Study: Kenosha County, Wisconsin. https://www.eli.
org/research-report/case-study-kenosha-county-wisconsin

UNIVERSITY OF NORTH CAROLINA INSTITUTE FOR THE
ENVIRONMENT, ENVIRONMENTAL LAW INSTITUTE.
2016. Case Study: Pierce County, Wisconsin. https://agh.eli.org/
research-report/case-study-pierce-county-wisconsin

USDA. Watersheds. https://www.nrcs.usda.gov/wps/portal /nrcs/main/
national/water/watersheds/

VERNON COUNTY BOARD OF SUPERVISORS. 2020, Novem-
ber 10. Meeting Minutes November 10 2020.

VILLARINI, G., E. SCOCCIMARRO, AND S. GUALDI. 2013.

Projections of heavy rainfall over the central

65

UNITED STATES BASED ON CMIP5 MODELS. Atmospheric
Science Letters 14:200-205.

WAITE, T. D,, K. CHAINTARLI, C. R. BECK, A. BONE, R. AM-
LOT, S. KOVATS, M. REACHER, B. ARMSTRONG, G. LEON-
ARDI, G. J.RUBIN, AND I. OLIVER. 2017. The English national
cohort study of flooding and health: cross-sectional analysis of
mental health outcomes at year one. BMC Public Health 17:129.

WAUGH, W. 1994. Regionalizing Emergency Management: Coun-
ties as State and Local Government.

WEBER, A. 2019, September 12. Going Under: Post-Flood Buyouts
Take Years to Complete.
https://www.nrdc.org/experts/anna-weber/going-under-post-
flood-buyouts-take-years-complete

WISCONSIN DEPARTMENT OF NATURAL RESOURCES. 2011,
December. 2011 Water Quality Management Plan Update - Coon
Creek Watershed.

WDNR. About the DNR: Preserving and Enhancing the Natural

Resources of Wisconsin. https://dnrwisconsin.gov/about

WEM. 2020. Mission.
https://dmawi.gov/ DMA /wem/home/about/mission

WISCONSIN HISTORICAL SOCIETY. Ho-Chunk Nation: A Brief

Introduction.
https://www.wisconsinhistory.org/Records/Article/ CS4377

WISCONSIN SEA GRANT INSTITUTE, WISCONSIN DE-
PARTMENT OF HEALTH SERVICES. 2020. Wisconsin Flood
Resilience Scorecard: A guided conversation for local municipal
officials to improve flood-related health outcomes in their com-
munity.
https://www.seagrant.wisc.edu/wp-content/uploads/2020/10/
Flood-Resiliency-Scorecard_10_16_20.pdf

WRIGHT, D. B, C. D. BOSMA, AND T. LOPEZ CANTU. 2019.
U.S. Hydrologic Design Standards Insufficient Due to Large In-
creases in Frequency of Rainfall Extremes. Geophysical Research
Letters 46:8144-8153.

WRIGHT, D. B, R. MANTILLA, AND C. D. PETERS-LIDARD.

2017. A remote sensing-based tool for assessing rainfall-driven
hazards. Environmental Modelling & Software 90:34-54.

WRIGHT, D., Z. LI, AND E. BOOTH. 2018. Using Stochastic Storm
Transposition to Update Rainfall Intensity- Duration-Frequency

(IDF) Curves for the Coon Creek and West Fork Kickapoo
Watersheds:30.

WKBT, CNN. 2018. Wisconsin: Coon Valley Flooding. https://okcfox.

com/news/videos/wisconsin-coon-valley-flooding

ZHAI, G. 2007. Willingness to Pay for Flood Risk Reduction and its
Determinants in Japan. SSRN Scholarly Paper, Social Science
Research Network, Rochester, NY.

ZHAI, G., AND S. IKEDA. 2008. Empirical analysis of Japanese

flood risk acceptability within multi-risk context. Natural Hazards
and Earth System Sciences 8:1049-1066.

ZHAQ, Y., P. WU, S. ZHAO, AND H. FENG. 2013. Variation of soil
infiltrability across a 79-year chronosequence of naturally restored
grassland on the Loess Plateau, China. Journal of Hydrology
504:94-103.



https://oursharedfuture.wisc.edu/wp-content/uploads/sites/1182/2019/08/2017-Tronnes-Corn_Moon_Migrations_Ho-Chunk.pdf
https://oursharedfuture.wisc.edu/wp-content/uploads/sites/1182/2019/08/2017-Tronnes-Corn_Moon_Migrations_Ho-Chunk.pdf
https://oursharedfuture.wisc.edu/wp-content/uploads/sites/1182/2019/08/2017-Tronnes-Corn_Moon_Migrations_Ho-Chunk.pdf
https://www.researchgate.net/institution/University-College-London
https://www.researchgate.net/publication/305615592_Characteristics_of_a_disaster-resilient_community_a_guidance_note_version_2
https://www.researchgate.net/publication/305615592_Characteristics_of_a_disaster-resilient_community_a_guidance_note_version_2
https://www.researchgate.net/publication/305615592_Characteristics_of_a_disaster-resilient_community_a_guidance_note_version_2
https://www.dhs.gov/xlibrary/assets/hsac-community-resilience-task-force-recommendations-072011.pdf
https://www.dhs.gov/xlibrary/assets/hsac-community-resilience-task-force-recommendations-072011.pdf
https://www.preventionweb.net/files/resolutions/N1516716.pdf
https://www.preventionweb.net/files/resolutions/N1516716.pdf
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/water/watersheds/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/water/watersheds/
https://www.nrdc.org/experts/anna-weber/going-under-post-flood-buyouts-take-years-complete
https://www.nrdc.org/experts/anna-weber/going-under-post-flood-buyouts-take-years-complete
https://www.nrdc.org/experts/anna-weber/going-under-post-flood-buyouts-take-years-complete
https://dnr.wisconsin.gov/about
https://dma.wi.gov/DMA/wem/home/about/mission
https://www.wisconsinhistory.org/Records/Article/CS4377
https://www.seagrant.wisc.edu/wp-content/uploads/2020/10/Flood-Resiliency-Scorecard_10_16_20.pdf
https://www.seagrant.wisc.edu/wp-content/uploads/2020/10/Flood-Resiliency-Scorecard_10_16_20.pdf
https://okcfox.com/news/videos/wisconsin-coon-valley-flooding
https://okcfox.com/news/videos/wisconsin-coon-valley-flooding

APPENDIXI

. . . Latitude NRC{S . Ave. .
Site Location Description Lonsitude Hydrologic Soil Infiltration
8l Group Rate (in/hr)
Cow pasture south of Oboe Ave and just north of 43.73205009,
Seeded cow pasture breached Luckasson Dam site -00.8392488 B 31
Native grass cow Cow pasture south of Oboe Ave and just north of 43.7338672, B 5
pasture breached Luckasson Dam site -90.8378507 5
Con;i)flgfztfr‘lleplged Contour stripped farm field southwest of Navajo Rd _493078556525?57;?” C 2.4
Contour stripped . . 43.7562954,
alfalfa field Contour stripped farm field southwest of Navajo Rd -00.8555502 C 0.6
Contour stripped . . 43.7587187,
corn field Contour stripped farm field southwest of Navajo Rd -00.8545525 C 1.86
. . 43.7587180,
Grassed waterway Contour stripped farm field southwest of Navajo Rd 290.8545520 C 7.5
Cow pasture south of Oboe Ave and just north of 43.73368809,
Seeded cow pasture breached Luckasson Dam site -90.8365609 c 119
Native grass cow Cow pasture south of Oboe Ave and just north of 43.7346370, C 0.8
pasture breached Luckasson Dam site -90.8372552 ©4
Contour stripped . . 43.7582896,
alfalfa field Contour stripped farm field southwest of Navajo Rd -00.85442811 C 0.99
Contour stripped . . 43.758029,
alfalfa field Contour stripped farm field southwest of Navajo Rd -00.8543681 C 0.93
Contour stripped . . 43.7570357,
corn field Contour stripped farm field southwest of Navajo Rd 200.8561219 C 1.32
: : 43.7570357,
Grassed waterway Contour stripped farm field southwest of Navajo Rd 200.8561219 C 2.1
Cow pasture south of Oboe Ave and just north of 43.7323203,
Seeded cow pasture breached Luckasson Dam site -90.8387170 B 3-05
Native grass cow Cow pasture south of Oboe Ave and just north of 43.7335815, B 18
pasture breached Luckasson Dam site -90.8382500 o4
Contour stripped . . 43.7582347,
alfalfa field Contour stripped farm field southwest of Navajo Rd 200.8543030 C 1.69
Contour stripped Contour stripped farm field southwest of Navajo Rd 43.7587187, C 2.5
corn field -90.854520 :
- - 43.7587184,
Grassed waterway Contour stripped farm field southwest of Navajo Rd 290.8545520 C 3.39
. 43.7191335,
Fallow field Fallow field north of Rognstad Ridge Rd 200.8460475 C 1.7
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APPENDIX I

Year Contour Strip Area (acres)
2004 1931.68

2008 1916.83

2013 1468.03

2018 1395.50

Rullands Coulee Contour Strip Area
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APPENDIX I

COON CREEK WATERSHED PUBLIC PERSPECTIVES INTERVIEW QUESTIONS:

1. What is your relationship to the Coon Creek Watershed? Flooding? The area?

2. How have you personally been affected by flood events in Coon Creek?

a) How have flood events shaped the community/affected your life?
3. Why do you think flooding is occurring and accelerating in Coon Creek?
4. Who should be responsible for managing the impacts of flooding?
5. Who should be responsible for preventing flooding in Coon Creek?

6. What should be done to prevent future flood impacts in Coon Creek?
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7. Should reconstruction of dams be a part of flood prevention? Why or why not?
8. Is the lowest cost option the best for you? Frame this outside of economics

9. Federal involvement in the planning process requires a calculation of the costs and benefits of a project. What do you believe should be
included as costs and benefits? For example, the actual construction of a dam would be a cost and reduction in flood damage to existing
properties would be a benefit.

10.Should government agencies purchase flood-prone homes and vacate them?

11. How would you evaluate the local government’s response to the August 2018 flood event?

12. How would you evaluate the state government’s response to the August 2018 flood event?

13.How would you evaluate the federal government’s response to the August 2018 flood event?

14.Would you categorize the local government response as not effective, somewhat effective, or very effective?
15.Would you categorize the state government response as not effective, somewhat effective, or very effective?

16.Would you categorize the federal government response as not effective, somewhat effective, or very effective?

ADDITIONAL QUESTIONS FOR MANAGERS:

17. What does the general public misunderstand when it comes to flood management?
18. What can landowners do to prevent flooding in Coon Creek?
19. What can the general public do to prevent flooding in Coon Creek?

20.What group of people do you usually talk to about this topic?

ADDITIONAL QUESTIONS FOR GENERAL PUBLIC:

21. What do government agencies such as the county, state, or federal government misunderstand when it comes to flooding in Coon Creek?

22. Describe your experience working with local government officials (municipal/county) after flood events.
23. Describe your experience working with state officials after flood events.

24.Describe your experience working with federal officials after flood events.

25. Have you considered moving to avoid future flood events?

26.Describe the reasons why you continue to live in the Coon Creek Watershed.
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