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Watershed Characteristics and Land Management
in the Nonpoint-Source Evaluation Monitoring

Watersheds in Wisconsin

By K.F. Rappold, J.A. Wierl, and F.U. Amerson

Abstract

In 1992, the Wisconsin Department of
Natural Resources, in cooperation with the
U.S. Geological Survey, began a land-use
inventory to identify sources of contaminants
and track the land-management changes for
eight evaluation monitoring watersheds in
Wisconsin. An important component of the
land-use inventory has been developing descrip-
tions and preliminary assessments for the
eight watersheds. These descriptions establish a
baseline for future data analysis. The watershed
descriptions include sections on location,
reference watersheds, climate, land use, soils
and topography, and surface-water resources. The
land-management descriptions include sections
on objectives, sources of nonpoint contamination
and goals of contaminant reduction, and
implementation of best-management practices.
This information was compiled primarily from
the nonpoint-source control plans, county soil
surveys, farm conservation plans, Federal and
State agency data reports, and data collected
through the land-use inventory.

INTRODUCTION

In 1990, the Wisconsin Department of
Natural Resources (WDNR), in cooperation with
the U.S. Geological Survey (USGS), initiated a
comprehensive, multidisciplinary evaluation
monitoring program to assess the effectiveness

of the Wisconsin Nonpoint Source (NPS) Pollution
Abatement Program. Eight small, rural watersheds,
each within a priority watershed!, were selected

for monitoring (table 1; fig. 1). The evaluation
monitoring program was designed to determine the
effectiveness of using best-management practices
(BMP’s) in Wisconsin’s priority watersheds. Biolog-
ical and stream-habitat monitoring by the WDNR and
water-quality monitoring by the USGS are done to
quantify the improvements associated with BMP
implementation. The monitoring is divided into
three stages: “pre-BMP” conditions, transitional,
and “post-BMP” conditions (table 2; Graczyk and
others, 1993).

The original evaluation study design provided
for a comprehensive analysis of biological, physical,
and chemical attributes of the monitored streams;
however, a need still existed for data on land-use
changes and progress in the use of BMP’s within the
monitored watersheds. Information on the sources of
nonpoint contamination and how these sources change
with the implementation of BMP’s is important to

the interpretation of evaluation monitoring results.
Thus, a land-use inventory was begun in 1992 to
provide this necessary information on nonpoint
contamination sources and BMP implementation.

A detailed description of the land-use inventory and
characteristics across the watersheds are presented in
Wierl and others (1996).

1The Wisconsin Nonpoint Source Pollution Abatement
Program focuses on critical hydrologic units called priority
watersheds. A nonpoint-source control plan is developed for a
priority watershed by the WDNR, which describes the sources
of nonpoint contamination and the contaminant-reduction goals.

Abstract 1
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Figure 1. Locations of nonpoint-source evaluation monitoring watersheds and reference watersheds in

Wisconsin.

This report describes the characteristics of the
eight evaluation monitoring watersheds and the status
of BMP implementation in each watershed. These
descriptions are followed by a brief summary and
list of land-use inventory activities planned for water
year 1997.

WATERSHED CHARACTERISTICS AND
LAND MANAGEMENT

The following watershed descriptions were
developed for each of the evaluation monitoring
watersheds to establish a baseline for future data
analysis. Each watershed description includes
sections on location, reference watersheds, climate,
land use, soils and topography, and surface-water
resources. The land-management descriptions
include sections on objectives, sources of nonpoint
contamination and goals of contaminant reduction,
implementation of BMP’s, signs-of-success sites,

and single-source sites. These descriptions were
compiled primarily from the nonpoint-source control
plans, county soil surveys, farm conservation plans,
USGS water-quality and climate data, National
Oceanic and Atmospheric Administration (NOAA)
climate data, WDNR biological reports, and data
collected by the land-use inventory team.

Each nonpoint-source control plan contains
descriptive sections on an evaluation monitoring
watershed? (table 1). These plans document
watershed characteristics (for example, land use,
soils, and topography) and land management (for
example, sources of nonpoint contamination and
BMP eligibility criteria). In addition, the nonpoint-
source control plans list the condition of surface-
water resources and objectives for these resources.

2The boundaries for the evaluation monitoring watersheds
do not always correspond with the subwatershed delineations
designated by the WDNR.

WATERSHED CHARACTERISTICS AND LAND MANAGEMENT
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Information from other sources, collected by the land-
use inventory team, augment or update descriptions
contained in the plans. For example, surface-water
resource conditions have been updated with the most
recent information from WDNR biological monitoring
reports.

For the climate description, data were
extracted from annual reports produced by the
USGS and NOAA (table 3). These data provide a
means for comparing climatic conditions during the
monitoring period with long-term averages. Land-
use/land-cover, soils, and topographic information
are stored in a geographic information system3 (GIS).
The GIS coverages were established with data found
in the nonpoint-source control plans, county soil
surveys, farm conservation plans, and inventories
done by the land-use inventory team. The GIS
facilitates various types of analysis and map
preparation.

In the section on nonpoint contamination
sources and contaminant-reduction goals (table 4;
table 5), the land-use inventory team updated
the barnyard loadings with data received from
the local county Land Conservation Departments
(LCD’s). Barnyard loadings are estimated with
the WDNR’s BARNY model*. In addition, upland
sediment loadings for some of the evaluation
monitoring watersheds are being estimated with
the WINHUSLE model’, and most of the evaluation
monitoring watersheds have been inventoried for
streambank and gully erosion.

In the BMP implementation section (table 6;
table 7), the information listed was obtained
from the LCD’s and the WDNR and was extracted
in part from the nonpoint-source control plans.

3GIS is an interactive system that links geographical data
with tabular data. The geographic data are stored in spatial data
layers called coverages.

“BARNY is a modified version of the United States
Department of Agriculture, Agriculture Research Service feedlot
runoff model (Wisconsin Department of Natural Resources,
1994b). Storm-event and annual loadings are estimated for
phosphorus and chemical oxygen demand (COD).

>The WINHUSLE model is the successor to the WIN
model, which was used to estimate the original upland sediment
loadings (Wisconsin Department of Natural Resources, 1994a).
WINHUSLE includes an instream sediment-deposition component
not available with the WIN model.

Animal-waste management practices and streambank
BMP’s are verified with currently available data.
The upland BMP’s will be verified in the future with
information collected on annual land management;
this information will be compared with the manage-
ment practices listed in the farm conservation plans.
If current data are not available, sediment reductions
achieved by implementing upland BMP’s will be
estimated with the WINHUSLE model or with data
received from the LCD’s. Compilations of BMP status
(table 7) summarize only the upland BMP’s listed on
cost-share agreements; the total upland practices
implemented will be greater because of concurrent
farm conservation planning. The status of BMP
implementation will be updated annually and
published in annual progress reports (Walker
and others, 1995).

To help determine the effectiveness of
BMP’s, the study team has included three additional
components in the evaluation monitoring program.
These include reference watersheds, signs-of-success
sites, and single-source sites. Seven rural watersheds
were selected to function as references for the
monitored watersheds (table 8). Land characteristics
of these reference watersheds are similar to those
in the monitored watersheds, but BMP’s will not
be implemented because the watersheds are not within
a priority watershed®. The seven reference watersheds
will serve as a baseline for measuring changes in
streamwater quality that result from BMP implemen-
tation in the monitored watersheds.

A signs-of-success site was selected for one
of the evaluation monitoring watersheds by the
WDNR and the local county LCD (Wisconsin
Department of Natural Resources, 1995). Signs-
of-success sites are intended to provide some
short-term evidence that improved land management
benefits streamwater quality and stream habitat.
Each signs-of-success site may include various
practices, such as barnyard runoff control, manure
storage, or streambank protection. Biological and
water-quality monitoring is done just prior to
implementation and for a short time after the
practice is implemented.

®The Meeme River and Pigeon River Watersheds will be part
of a priority watershed.

WATERSHED CHARACTERISTICS AND LAND MANAGEMENT 5
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Table 9. Soil series and their distribution by slope, Brewery Creek Watershed

[>, greater than]

Soil Pﬁ::a;tsa'?:d of Percentage of series within indicated range of slope

series in series 02 2-6 6-12 12-20 20-30 >30
Kidder soils 37 0 0 27 49 24
McHenry silt loam 17 0 0 71 29 0
Dodge silt loam 11 0 36 64 0 0
Seaton silt loam 10 0 30 50 20 0
Other 25 18 37 14 2 3 26
All soils 100 5 16 38 25 9 7

The hydrological soil grouping assigned for the
Kidder loam, McHenry silt loam, Dodge silt loam, and
Seaton silt loam soils is Group B. The Group B soil
has a moderate infiltration rate and runoff rate. The
erosion factor designated for the Seaton silt loam soil
is 0.32, an indication that this soil is slightly prone to
erosion on steep or long slopes. McHenry silt loam,
Dodge silt loam, and Seaton silt loam have been
assigned an erosion factor of 0.37, which classifies
these soils as naturally susceptible to erosion on steep
or long slopes.

The land-surface elevation in Brewery Creek
Watershed ranges from 900 ft to approximately
1,250 ft above sea level at the highest point in the
headwaters. The land features consist of gently sloping
ridgetops; narrow, steep ridgetops; and nearly level
to gently sloping drainageways, stream bottoms, and
flood plains. Soils in the 6- to 20-percent slope range
cover 64 percent of the land surface. These generally
steep slopes increase the amount of runoff and soil
erosion.

Surface-Water Resources. Brewery Creek is a
warmwater, high-gradient stream that has the potential
to maintain a forage fish population (table 1; Wisconsin
Department of Natural Resources, 1989). The creek
has been ditched and straightened. Flooding and
manure runoff are the most significant water-quality
concerns. Low flow in the creek tends to limit aquatic
life. Forage fish can tolerate the stream conditions, but
have little value for wildlife or recreation.

Land Management

Objectives. The water-resource objective
focuses on limiting negative water-quality effects
on Black Earth Creek. This will primarily be

WATERSHED CHARACTERISTICS AND LAND MANAGEMENT

accomplished through reducing sediment and
oxygen-demanding substances in Brewery
Creek.

Sources of Nonpoint Contamination and
Goals of Contaminant Reduction. The nonpoint-
source control plan states that sediment and oxygen-
demanding substances have degraded water quality
and aquatic habitat of Brewery Creek. Although
Brewery Creek has a relatively low flow, it still is
a significant contributor of sediment to Black Earth
Creek. Sediment from Brewery Creek may impair
the trout fishery of Black Earth Creek by covering
the gravel bottom and pools used by trout (Field and
Graczyk, 1990).

In all, 20 barnyards out of 21 each contribute
5 1b or more of phosphorus during a simulated
10-year, 24-hour storm event (Dane County Land
Conservation Department, written commun., 1992).
These 20 barnyards were identified for animal-waste
management, based on the goals set in the Black Earth
Creek Priority Watershed Plan (table 6; table 7;
Wisconsin Department of Natural Resources, 1989).
Runoff from these barnyards delivers a total of 559 Ib
of phosphorus to Brewery Creek, 459 1b of which
comes from the 15 eligible7 barnyards that still have
livestock (table 4). The goal of a 50-percent reduction

"The NPS Program requires management actions, which
are carried out through the use of BMP’s, to control sources of
nonpoint contamination. To achieve these management actions,
eligibility criteria and management categories are established in
nonpoint-source control plans. Eligibility criteria determine
which contaminant sources will receive funding, according to
their severity.
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in oxygen-demanding substances from animal lots and
manure spreading was recommended in the nonpoint-
source control plan (table 5). To achieve this

goal will require a 75-percent reduction in manure
(phosphorus) from animal lots. Additionally,
manure-spreading management plans are supposed

to be prepared for all livestock operations within the
watershed.

In the watershed, a total area of 5,170 acres was
identified for sediment control. The nonpoint-source
control plan states that eroding uplands are the largest
source of sediment in the watershed. Upland acres
identified during the planning process for BMP’s
contribute at least 7 ton/acre/yr of eroded soil.

The goal of a 50-percent reduction in sediment

from eroding upland fields was recommended.
Streambank erosion along Brewery Creek is minimal
because of improvements made before its inclusion
in the priority watershed project. To reduce the effect
of construction-site erosion, builders will use controls
mandated by the village of Cross Plains and Dane
County.

Implementation of Best-Management
Practices. Since 1989, the local county LCD has
contracted or implemented BMP’s within the
Brewery Creek Watershed (table 2). BMP implemen-
tation should be completed by the end of 1997.
Barnyard-runoff control systems and upland BMP’s
are thought to be the most important practices to be
implemented. Over the 8-year BMP implementation
period, 75 percent of the eligible barnyards and
93 percent of the eligible upland acres are to be
addressed (table 7; fig. 3).

Barnyard-runoff control systems installed or
to be implemented are expected to control 63 percent
of the phosphorus contributed from animal lots to
Brewery Creek. Through 1995, 9 of the 11 contracted
systems had been installed. Although the number of
eligible acres for winter spreading of manure was not
determined during the planning process, an estimate
was obtained from the local county LCD. Upland
BMP’s planned or implemented are expected to
control 36 percent of the upland soil erosion within
the watershed. The upland BMP’s include conserva-
tion cropping and tillage, contour farming, and grassed
waterways.

Garfoot Creek Watershed

The following information on the Garfoot Creek
Watershed was taken primarily from the Black Earth
Creek Watershed Plan (Wisconsin Department of
Natural Resources, 1989).

Watershed Characteristics

Location. The Garfoot Creek Watershed is in
Dane County, 10 mi northwest of Madison, in south-
central Wisconsin (fig. 1). The watershed is part
of the Black Earth Creek Priority Watershed, as
designated by the WDNR. Garfoot Creek flows into
Black Earth Creek, and Black Earth Creek discharges
to Blue Mounds Creek, which eventually drains to the
lower Wisconsin River. The drainage area of Garfoot
Creek is 5.4 mi%. Garfoot Creek’s main channel is
3.8 mi long. The total length of monitored streams
in the watershed is 10.6 mi. A number of small farm
ponds in the watershed have been established. A
USGS water-quality monitoring station on Garfoot
Creek near Cross Plains (fig. 5) was established in
1989.

Reference Watersheds. Garfoot Creek
Watershed does not have a reference site because
it is not biologically monitored.

Climate. The climate in the Garfoot Creek
Watershed is continental and is characterized by wide
extremes in temperature and precipitation. Since
1990, the average annual air temperature recorded at
Charmany University Farm Madison, Wis. (approxi-
mately 10 mi southeast of the watershed), has
been 46.0°F, and the range of average monthly air
temperatures has been 17.6 to 70.1°F (table 3;

U.S. Department of Commerce, 1990-95). In
Dane County, the growing season usually starts
about April 26 and ends about October 19. The
average annual number of frost-free days is 176
(Glocker and Patzer, 1978).

The average annual precipitation for water
years 1991-95 was 32.4 in. The annual precipitation
for water years 199195 is listed in table 3. Nearly
50 percent of the rain falls from June through
September, and only 3 percent during December
through February. Average runoff was 12.87 in.
(excluding water year 1994, missing data) at the
Garfoot Creek water-quality monitoring station for
water years 199195 (Holmstrom and others, 1996).
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Figure 3. Eligible, contracted, and implemented best-management practices, Brewery Creek
Watershed.
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Land Use. In the Garfoot Creek Watershed,
the land-use inventory covers an area of 3,450 acres.
Predominant land use/land cover (fig. 4) is woodlots
at 50.50 percent, grassland at 9.6, pasture at 8.9,
and croplands at 5.8. Twenty-six farms are in the
watershed. Average farm size is 146 acres, with an
average of 100 acres used for cropland. A total of
eight barnyards are in the watershed, one barnyard
no longer has livestock and one is no longer eligible.
The average livestock herd for these barnyards is
83 animals; 77 percent of all animals in the watershed
are dairy cows (Dane County Land Conservation
Department, written commun., 1992). The entire
watershed is under exclusive agricultural zoning.

Soils and Topography. Soils in the watershed
were formed in glacial till, outwash, and lacustrine
sediment. The Dunbarton-New Glarus-Seaton associa-
tion is the major soil association in the watershed.
These soils are moderately well drained to well
drained and have formed in loess and over dolomite.
The underlying material for these soils is fractured
dolomite and massive silt loam (Glocker and Patzer,
1978).

Dunbarton silt loam and New Glarus silt loam
overlie approximately 40 percent of the watershed.
Soils formed on steep, stony, and rocky land with
slopes greater than 30 percent cover 10 percent of
the watershed (table 10); these soils are well drained
but easily eroded. The soils on the flood plains and
stream bottoms (Orion/Otter silt loam) are somewhat
poorly drained alluvial soils that cover 9 percent of
the watershed. The remaining soils overlie 41 percent
of the watershed and are primarily well-drained
upland soils.

The hydrological soil grouping designated for
the Seaton fine sandy and silt loam and New Glarus
silt loam soils is Group B. The Dunbarton silt loam
soil is classified as Group D. The Group B soil has a
moderate infiltration rate and runoff rate, whereas
the Group D soil has a low infiltration rate and high
runoff rate. The erosion factor assigned to the Seaton
silt loam, New Glarus silt loam, and Dunbarton silt
loam soils is 0.37, which classifies these soils as
naturally susceptible to erosion on steep or long
slopes.

The land-surface elevation of Garfoot Creek
Watershed ranges from 860 ft above sea level at the
water-quality monitoring station to approximately
1,200 ft above sea level at the highest point in the

headwaters. The land features include gently sloping
ridgetops; narrow, steep ridgetops; and nearly level
to gently sloping drainageways, stream bottoms, and
flood plains. Soils in the 6- to 20-percent slope range
cover 55 percent of the watershed. The generally
steep land increases the amount of runoff and soil
erosion.

Surface-Water Resources. Garfoot Creek is
classified as a coldwater sport fishery (table 1;
Wisconsin Department of Natural Resources, 1989).
Some natural trout reproduction takes place in the
creek, but artificial propagation is required to maintain
the fishery (Field and Graczyk, 1990). According to
the nonpoint-source control plan, the greatest threats
to streams in the watershed are sedimentation and the
presence of oxygen-demanding substances. Another
concern is maintaining the base flow of springs that
sustain Garfoot Creek. In water years 1991-95,
dissolved-oxygen concentration was less than the
6 mg/L State standard on 44 days (6 percent) of
the 717 days monitored (Corsi and others, 1995;
Holmstrom and others, 1995-96)).

Land Management

Objectives. The water-resources objectives
are to maintain the Class II trout fishery in the lower
2 mi of Garfoot Creek and to maintain and improve
conditions in the upper 1.8 mi to support a Class I
trout fishery. These objectives are to be achieved
through maintaining the base flow of springs
important to the creek and decreasing sediment and
oxygen-demanding substances entering the creek.

Sources of Nonpoint Contamination and Goals
of Contaminant Reduction. The nonpoint-source
control plan states that sediment from eroding
uplands and manure from animal lots and winter
manure spreading are the most significant nonpoint-
contamination sources. These contaminants impair
not only the surface-water resources in Garfoot Creek
Watershed but also contribute to the degradation
of the Black Earth Creek fishery and stream
ecosystem.

In all, six barnyards out of seven each
contribute 5 Ib of phosphorus or more during a
simulated 10-year, 24-hour storm event (Dane
County Land Conservation Department, written
commun., 1992). These six barnyards were identi-
fied for animal-waste management (table 6; table 7;
Wisconsin Department of Natural Resources, 1989).
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Table 13. Soil series and their distribution by slope, Otter Creek Watershed

[>, greater than]

Soll {Pe;r::;t:;;:d of Percentage of series within indicated range of siope
series in serles 0-2 26 6-12 12-20 20-30 >30
Kewaunee silt loam 30 0 100 0 0 0 0
Kewaunee silty clay loam 29 0 46 52 2 0 0
Hochheim silt loam 23 0 48 50 2 0 0
Waymor silt loam 5 0 69 31 0 0 0
Other 13 18 55 16 1 0 0
All soils 100 2 66 30 2 0 0

Three lakes are within the Otter Creek
watershed: Little Elkhart Lake (surface area, 47 acres)
in the Little Elkhart Watershed, and Big Gerber and
Little Gerber Lakes (surface areas, 15.2 and 6.8 acres,
respectively) in the Victory School Watershed.

Land Management

Objectives. The nonpoint-source control
plan states that the primary objectives are to maintain
the classifications of forage fishery and human
recreational use. According to the nonpoint-source
control plan, the primary water-resource objectives for
Big and Little Gerber Lakes are to maintain the lakes’
trophic status and to protect surrounding wetlands and
recreational values; the primary water-resource
objectives for Little Elkhart Lake are to improve the
lake’s trophic status and to enhance species richness
and abundance of sport and forage fish.

Sources of Nonpoint Contamination and Goals
of Contaminant Reduction. The nonpoint-source
control plan states that animal-waste runoff is a
significant source of contamination in the Otter
Creek Watershed. Eight barnyards have been identi-
fied for animal-waste management (table 6; table 7;
Wisconsin Department of Natural Resources, 1993b).
These barnyards are discharging greater than 5 1b
of phosphorus during a simulated 10-year, 24-hour
storm event in the Victory School Subwatershed and
greater than 4 1b in the Wayside Park Subwatershed
(Sheboygan County Land Conservation Department,
written commun., 1992). Runoff from these barnyards
delivers 80 Ib of phosphorus to Otter Creek (table 4).
In the Little Elkhart Subwatershed, no barnyards were

identified as being a significant source of contamina-
tion. The reduction goal for phosphorus is 50 percent
(table 5), according to the nonpoint-source control
plan.

Manure-management categories for critical
areas in the Otter Creek Watershed are Category I,

15 acres or more; Category II, 7 to 15 acres; and
Category III, O to 7 acres. The contaminant-reduction
goal, as stated in the nonpoint-source control plan, is
to reduce phosphorus inputs by 50 percent.

The Wayside Park Subwatershed has one of the
highest sediment-delivery rates in the original priority
watershed inventory. Upland-erosion management
categories are the following (amounts are tons
per acre per year): Category I is soil loss greater
than 3 and sediment delivery greater than 0.10 in the
Lake Elkhart Subwatershed, greater than 0.21 in the
Victory School Subwatershed, and greater than 0.20
in the Wayside Park Subwatershed; Category II is soil
loss less than 3 and the same sediment-delivery rates
as for Category I. A total of 801 acres of cropland are
in Management Category I, and 987 acres are in
Management Category II.

The stream degradation has been caused by
pasturing along streambanks, which has reduced
riparian vegetation and increased bank erosion and
sedimentation to the stream channel (Wisconsin
Department of Natural Resources, 1995a). The total
length of original inventoried streambank, including
perennial and intermittent streams, is 66,700 ft. The
total length of eroded sites is 7,000 ft, which includes
both banks. According to the nonpoint-source control
plan, the sediment-reduction goal for upland and
streambank erosion is 75 percent.
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Implementation of Best-Management
Practices. The local county LCD has contracted
or implemented BMP’s within the Otter Creek
Watershed since 1991 (table 2). All BMP’s were to
be implemented by the end of 1996. Barnyard-runoff
control systems and upland BMP’s are thought to be
the most important practices to be implemented. Over
the 5-year BMP implementation period, 100 percent
of the eligible barnyards and 80 percent of the eligible
upland acres are to be addressed (table 7; fig. 11).

Barnyard-runoff control systems planned
or implemented are expected to control 89 percent
of the phosphorus contributed from barnyards to
Otter Creek. Through 1995, seven of the eight
contracted systems had been implemented. In
addition, reductions in the amount of manure entering
Otter Creek are to be achieved through planned or
implemented nutrient-management plans and manure-
storage facilities. Sediment reductions associated with
the implementation of upland BMP’s will probably be
estimated with the WINHUSLE model. The upland
practices listed on the farm conservation plans include
conservation cropping, minimum tillage, critical-area
stabilization, and grassed waterways.

In 1994, a single-source site was established
approximately 1 mi upstream from the evaluation
monitoring station (Stuntebeck, 1995). Two water-
quality samplers were installed above and below the
barnyard for the purpose of quantifying the conditions
before and after BMP’s were implemented. These
samplers were used to monitor the loading changes
from the implementation of a barnyard-runoff control
system. The barnyard-runoff control system was
installed in fall 1994, but not fully operational until
mid-1995.

Rattlesnake Creek and Kuenster Creek
Watersheds

The following information on the Rattlesnake
Creek and Kuenster Creek Watersheds was taken
primarily from the Lower Grant River Priority
Watershed Plan (Wisconsin Department of Natural
Resources, 1991).

Watershed Characteristics

Location. The Rattlesnake Creek and
Kuenster Creek Watersheds are in Grant County,
15 mi southwest of Lancaster (fig. 1). They are

part of the Lower Grant River Priority Watershed,
as designated by the WDNR. Kuenster Creek is a
tributary to Rattlesnake Creek, which flows into the
Grant River, which, in turn, flows to the Mississippi
River. The drainage area of Rattlesnake Creek is
42.4 mi?. The Kuenster Creek Watershed has a
drainage area of 9.6 miZ. About 111 mi of perennial
and intermittent streams are found in the two
watersheds. The USGS water-quality monitoring
stations on Kuenster Creek at Muskellunge Road
near North Andover and Rattlesnake Creek near North
Andover (fig. 13) were established in 1991.

Reference Watersheds. The Pigeon Creek
Watershed, in the Middle Grant Watershed, is the
reference watershed for Rattlesnake Creek and
Kuenster Creek (table 8). The sampling location at
State Highway 81 is 2 mi west of Hurricane, Wis.
Hackett Branch, also in the Middle Grant Watershed,
is the reference watershed for Kuenster Creek. The
sampling location at County Highway N is 7 mi
southwest of Lancaster, Wis.

Climate. The climate of the Rattlesnake Creek
and Kuenster Creek Watersheds is continental and
is characterized by wide extremes in seasonal temper-
atures. Since 1991, the average annual air temperature
recorded at Lancaster, Wis. (15 mi northeast of
the watershed), has been 45.2°F, but the range of
average monthly air temperatures has been 15.1 to
70.3°F (table 3; U.S. Department of Commerce,
1990-95). In Grant County, growing seasons average
about 155 days (Robinson and Klingelhoets, 1961);
however, the growing season in the Rattlesnake
Creek and Kuenster Creek Watersheds may be
longer because of their proximity to the Mississippi
River.

Since water year 1991, the average annual
precipitation has been 32 in. for the Rattlesnake
Creek Watershed. Since 1992, the average rainfall
for Kuenster Creek Watershed is 31.76 in. Variations
in annual rainfall for water years 1991-95 are listed
in table 3. About 50 percent of the rain falls from
June through September, and only about 4 percent
falls during December and January. Average runoff
was 9.76 in. at the Kuenster Creek water-quality
monitoring station for water years 1992—95 and
8.98 in. at the Rattlesnake Creek water-quality
monitoring station for water years 1991-95
(Holmstrom and others, 1996).
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Figure 11. Eligible, contracted, and implemented best-management practices, Otter Creek
Watershed.
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Land Use. In the Rattlesnake Creek and
Kuenster Creek Watersheds, the land-use inventory
covers an average of 27,100 acres. Land use is
primarily agricultural in the two watersheds.
Croplands comprise 81.3 percent of the land use/
land cover (fig. 12), and 15.3 percent of the watershed
is used for grazing livestock. A total of 170 farms
are in the two watersheds. An average farm size is
310 acres, with an average of 240 acres in cropland.
A total of 182 barnyards are in the two watersheds,
of which 104 are eligible. The average livestock herd
for an eligible barnyard consists of 94 beef cattle,

81 dairy cows, and 164 swine® (Grant County Land
Conservation Department, written commun., 1992).

Soils and Topography. The watershed lies
within the unglaciated part of Wisconsin. Soils
are derived mainly from loess. The Tama-Downs-
Muscatine association is the major soil association in
the watershed. These soils are deep, silty, and well
drained. Silt depth can exceed 48 in., but is much less
in many areas because of soil erosion over the years.
The underlying bedrock for these soils is Dolomite
(Robinson and Klingelhoets, 1961).

Tama silt loam, Fayette silt loam, and Downs
silt loam overlie approximately 98 percent of the
watershed (table 14). These soils can be found on
rolling ridges and valley slopes. They have formed
under forest and prairie vegetation in a thick blanket
of silt. The soils that cover the remaining 2 percent of
the watershed are primarily nearly level, silty, alluvial
soils and silty, well-drained soils on upland ridges.

The hydrological soil grouping designated for
the Tama silt loam, Downs silt loam, and Fayette
silt loam soils is Group B. The Group B soil has a
moderate infiltration rate and runoff rate. The erosion
factor ranges from 0.28 to 0.43 for the Tama silt loam,
Downs silt loam, and Fayette silt loam. The soils with
a 0.28 erodibility factor would be the least prone to
erosion, and the soils with a 0.43 erodibility factor the
most prone.

The land-surface altitude of the monitored
watershed ranges from 800 ft above sea level
at the water-quality monitoring station on
Rattlesnake Creek, 820 ft above sea level at the
water-quality monitoring station on Kuenster Creek,

8Some farms may have all three types of livestock; others
have only one or two of the types.

to approximately 1,100 ft above sea level at the highest
point in the headwaters. More than 80 percent of the
watershed’s slopes exceed 6 percent. In these steep
areas, large amounts of water run off the surface.

Surface-Water Resources. Streams in the
Rattlesnake Creek and Kuenster Creek Watersheds are
primarily classified as warmwater and high gradient
(table 1; Wisconsin Department of Natural Resources,
1991). Rattlesnake Creek is large enough to support a
smallmouth bass sport fishery, but the other streams,
including Kuenster Creek, can support only a forage
fishery.

According to the nonpoint-source control plan,
low dissolved-oxygen concentration associated with
contaminated runoff is the most significant water-
quality problem. In water years 1991-95, dissolved-
oxygen concentration was less than the 5 mg/L State
standard on 59 days (7 percent) of the 820 days
monitored for Rattlesnake Creek and 79 days
(14 percent) of 578 days monitored for Kuenster
Creek (Corsi and others, 1995; Holmstrom and others,
1995-96). In addition, streambank erosion from
livestock trampling produces sediment that may
damage aquatic and wildlife habitat. The effects of
livestock on the biotic community, however, tend to
be less severe than low dissolved-oxygen concentra-
tions (Wisconsin Department of Natural Resources,
1995a).

Land Management

Objectives. The nonpoint-source control plan
states that water-resource objectives for Rattlesnake
Creek and Kuenster Creek are to improve the current
smallmouth bass fishery and also to improve riparian
habitat to support waterfowl and other wildlife.

Sources of Nonpoint Contamination and Goals
of Contaminant Reduction. The Rattlesnake Creek
and Kuenster Creck Watersheds have the highest
percentage of croplands and barnyards in the Lower
Grant River Priority Watershed. Correspondingly,
more than 50 percent of the upland erosion and nearly
50 percent of the barnyard phosphorus load occur in
these watersheds.

In all, 104 out of 182 barnyards each contribute
15 1b or more of phosphorus during a simulated
10-year, 24-hour storm event and were identified
for animal-waste management in the nonpoint-source
control plan (table 6; table 7; Grant County Land
Conservation Department, written commun., 1992).
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