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LITTLE PLOVER RIVER AND SPRINGVILLE POND WATERSHED
MANAGEMENT PLAN

INTRODUCTION
This document was developed to summarize and to make recommendations
regarding existing research and recent findings on water quality, stream flow,

, and aquatic vegetation in the Little Plover River and Springville Pond watershed.
Much information exists regarding the watershed's geology, hydrology, water
quality, fishery, and land use; research has been conducted since 1959, but it
has not been applied toward a watershed management plan.

The primary objective of this plan is to identify major areas and types of nonpoint
source pollution and stormwater runoff to the watershed and to recommend best
management practices to enhance and protect the water quality of surface and
groundwater in the watershed.

WATERSHED CHARACTERISTICS
Location
The Little Plover River/Springville Pond watershed is a 16.5-square-mile
drainage basin located in Portage County. It is a sub-watershed within the
Wisconsin River and Plover River watersheds.

Hydrology, Topography, Geology and Soils
Groundwater and surface water in the Little Plover River watershed are closely
interrelated and must be considered together (Weeks et al. 1965); withdrawal of
water from the system may cause a decrease in stream flow and groundwater
levels. Groundwater flow through the sand and gravel aquifer is generally west
southwest toward the Little Plover and Wisconsin Rivers.

The relief in the watershed is flat in the west, rising at the Arnott moraine in the
east. The Little Plover River is approximately 4.1 miles long, originating in the
Arnott moraine and discharging into the Wisconsin River below Spri!,lgville Pond.
The topographic and groundwater watersheds are delineated in Figures 1 and 2.
The groundwater watershed has been modified from Spangenberg (1983) based
on preliminary data from Mechenich and Kraft (1996) (Mechenich 1997, pers.
comm.), which indicate that the northern boundary is located further south and
east and does not overlap the Whiting wellfield recharge area. Most of the water
in the Little Plover River comes from groundwater (90-95%) (Weeks et al 1965).
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The Little Plover River basin lies in the sand plains of central Wisconsin, where
The Central Plain consists of fairly level to gently sloping uplands and broad
areas of sandy or lake plains. Bedrock in the area is Cambrian sandstone
interbedded with shale. The Little Plover River watershed is located in an
outwash plain interspersed with morainal deposits. Most of the soils in the
watershed are coarse, highly permeable sands. Morainal deposits consist of
coarse glacial till. Alluvial soils and muck are found along the stream and in the
stream headwaters.

Cultural Features
Civil Divisions
The Little Plover River/Springville Pond watershed lies within three
municipalities: The Village of Plover, the Town of Plover, and the Town of
Stockton. Public land within the watershed can be found in the Village's
Springville Pond and Little Plover River Parks, and DNR-owned land along the
stream in the Town of Plover.

Population Size and Distribution
The watershed population is estimated to be about 2,500 people. Most of the
watershed population lives in suburban areas in the Village of Plover. The
Village has had population increases over the past 7 years of approximately 18
percent, while the Town of Plover has increased by approximately 5 percent, and
Stockton has increased by about 6 percent. Trends suggest that the
watershed's population will continue to increase.

Land Uses
Mechenich (1980) looked at trends in land use from 1938. He found large
increases in irrigated agriculture with a corresponding decrease in non-irrigated
agriculture, a decrease in forest land, and an increase in residential development
in agricultural land. In the Little Plover River basin in 1979, much of the available
farmland was irrigated, so there was little room for irrigation expansion in the
watershed. Sprinkler irrigation increased 990% from 1960 to 1979.

Current land use in the watershed (approximate) includes agriculture (59%, an
increase of 4% from 1979), forest land (23.4%, a decrease of 2.7% from 1979),
residential and urban areas (11.5%, an increase of 5.7% from 1979), and public
lands (2.6%) (Fig. 1). The Little Plover River is classified by the DNR as a Class
I trout stream, with a population of native brook trout.

Projected Development
Projected development in the Towns of Plover and Stockton is expected to
change some agricultural lands to large lot (2 acre minimum) residential; this will
improve water quality by reducing fertilizer and pesticide applications by farmers
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and by homeowners who will be required to restrict yard size. All of these
developments will be on septic systems and private wells which must be
monitored.

WATER QUALITY and STREAM FLOW

Major Nonpoint Source Pollutants
Major non-point source pollutants are nutrients such as nitrogen and
phosphorus, and toxics such as pesticides and metals.

Groundwater & Surface Water Quality
The greatest concern in the Little Plover watershed has been contamination of
drinking water supplies by nitrate-nitrogen (nitrate-N) found in fertilizers used by
farmers, which can cause health problems in infants, and in nursing and
pregnant women. This nutrient also has been shown to negatively affect trout.
The enforcement standard (ES) for nitrate is 10 mg/L. Nitrate + nitrite
concentrations above 2 mg/L exceed the state's preventive action limit (PAL).
Lawn fertilizer, livestock waste, and septic systems are other sources of nitrate
contamination.

In an attempt to characterize and quantify the effects of irrigated agriculture and
other land uses on the pollution-susceptible sand and gravel aquifer in the
watershed, water quality has been the focus of a number of studies in the last 25
years. Studies have been conducted by the Wisconsin Department of Natural
Resources, the University of Wisconsin-Stevens Point, the Central Wisconsin
Groundwater Center, and the Stevens Point-Whiting-Plover Wellhead Protection
Project.

Although numerous studies have been done, the complex interactions between
surface water and groundwater, and the cause-effect relationship between water
resources and land use practices is difficult to prove. Thus, the observations and
recommendations made in this watershed plan should be taken as an initial
attempt to address water quality concerns. New information revealed by current
and future research may result in revised conclusions and recommendations that
would change this plan; so the plan should be considered subject to change.

The sandy, highly permeable soils common in this watershed allow for rapid
infiltration of water to groundwater. The water moves quickly from the surface to
groundwater, so pollutants are not held in the soil as they are in clay. Thus, land
use activities have a greater impact on groundwater quality in this watershed
than in other areas with heavier, less permeable soils that can filter out
contaminants.
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Because water infiltrates the soils rapidly, the Little Plover River is fed mainly by
groundwater rather than surface water runoff. A typical value for nitrate-N in
Wisconsin's surface waters is normally less than 0.3 mg/L (Bradley and
Rahmeier 1996). Stream samples have had as much as 8.6 mg/L and 10.5 mg/L
nitrate-N in them, and groundwater samples are even higher (Ruetz et al. 1996).
Whiting and Plover have installed municipal nitrate removal systems to bring
nitrate levels below the ES. Such high levels indicate that land use is affecting
groundwater quality, which in turn is affecting the Little Plover River and
Springville Pond.

Data on stream water quality has been collected by the University of Wisconsin
Stevens Point from seven sites in the river since 1972. Groundwater sampling of
twenty monitoring wells located in six nested sites was begun in 1980 (sites 1-7,
and well nests A-F in Figs. 1 and 2).

Parameters sampled and analyzed for in the stream include nitrate-N,
ammonium-N, total Kjeldahl-N, chloride, total phosphorus, pH, conductivity, total
hardness, alkalinity, total suspended solids, sulfate, sodium, and silica. Two low
flow sample sets are analyzed for pesticide residue each year.

Monitoring wells are sampled for nitrate-N, chloride, pH, ammonium-N, reactive
phosphorus, sulfate, sodium, potassium, conductivity, total hardness, alkalinity,
silica, and pesticide residue. Private wells are also sampled for most of the
above parameters.

In addition, mini-piezometers were placed in the streambed in 1996 to determine
areas of upwelling and downwelling and to sample pore water for pesticides.
Seepage meters placed in the river are sampled for pesticides also. These data
are currently being analyzed to make inferences regarding groundwater/surface
water interactions and relating water quality in these areas to land use activities.

Trends show that nitrate-N has increased since 1967. Nitrate-N was 3.9 mg/I in
the stream in 1973; it has been quantified as above the 10 mg/I enforcement
standard since 1980 in the monitoring wells. Agricultural areas that have been
developed and/or received municipal sewer service have shown a drop in nitrate
N levels.

Phosphorus is a concern because excessive amounts of this nutrient can result
in overgrowth of aquatic vegetation, which has been a problem in Springville
Pond. Data from UW-SP (unpubl. 1967-1996) on total and reactive phosphorus
do not suggest a trend. Total phosphorus (mean) in the stream has been
recorded at .05 mg/L (USGS 1974), and .045 mg/L at the mouth of Springville
Pond (Dadisman 1990). Comparing 1967-1996 results from site 6, at the mouth
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of Springville Pond, with site 7, just below the pond, it appears that most
phosphorus loading occurs upstream from the pond. Assuming an annual mean
from UW-SP data of .045 mg/L total phosphorus entering the river and a flow
rate of 10.3 cfs (based on the 23 year average from 1961-1983), annual
phosphorus loading to Springville Pond would be approximately 40.6 Ibs/acre.
This is well above the suggested amount of 27 Ibs/acre (Shaw et al. 1989).

The nitrogen entering the pond at site 6 is approximately 15 mg/L, so the
nitrogen:phosphorus (N:P) ratio is greater than 15:1, which means that
phosphorus is the nutrient limiting plant growth. In impoundments, .065 mg/L is
an average amount of phosphorus, with <.03 mg/L being ideal to prevent
nuisance algal blooms (Shaw et al. 1989). Springville Pond's level of .045 mg/L
is fair for water quality, but there are more than enough nutrients entering the
pond for excessive plant growth; because they are dammed, impoundments are
natural receptacles for sediment and nutrients. Ongoing management of aquatic
plants is needed due to this limitation. The aquatic plant management plan
addresses this issue in detail.

Total suspended solids (TSS) averaged 17 mg/L at the inflow and 28 mg/L at the
outflow to Springville Pond (UWSP unpubl. data 1981-1996). A reasonable goal
for baseflow periods in this type of system is 10 mg/L, with 20 mg/L being an
average for major runoff events (Shaw 1997, pers. comm.). TSS give an
indication of the sedimentation rate of an impoundment. UW-SP data show that
TSS fluctuations mirror those of total phosphorus: as phosphorus levels
increase, TSS increase - phosphorus is found in suspended sediments.

Pesticides such as atrazine and alachlor have been found in the groundwater
and in the streambed, all except one at concentrations below the ES (Albertson
et al. 1997). Alachlor was found at 3.5 ppb (ES =2 ppb) in the shallow well at
well nest F. Recent data show that overall, pesticides occur most often in well
nests C, 0, E, and F. At well nests C and F most detects occurred in shallow
wells, while most detects occurred in deeper wells at 0 and E. This may indicate
contamination due to local land use activities near wells C and F, and
contamination stemming from land use activities at some distance from the
deeper wells 0 and E.

Mini-piezometer results have shown loading of the pesticide triazine just east of
Highway 51, with greatest loading between Highway 51 and Eise':lhower Ave
(max. loading of 1.22 lb. atrazine/acre streambed/yr.).

Streambank Erosion Inventory Results
The streambank erosion inventory was conducted by Lampert, Lee & Associates
on April 23 and 24, 1997. The entire Little Plover River was walked and eroded,
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trampled and slumped (E, T, S) areas were recorded. Results are tabulated
below.

Table 1. Little Plover River streambank erosion inventory results
Total Length Trampled Degraded Percent

of Stream Length (ft.) Length Degraded
(ft.) (E+T+S) (ft.)

58,400 cattle = 264 2,140 3.6
deer = 109
human =-.IQ
Total = 443

Streambanks are considered in excellent condition if less than 10% are eroded
(Bradley and Rahmeier 1995); the Little Plover River falls into this category with
only 3.6% degraded banks. Thus, the 2.1 tons/yr. sediment loss in this stream is
not critical. Overall, the banks are well-vegetated and protected from
development. The primary area of concern is the headwaters, where cattle are
being grazed. One-third of all eroded/trampled sites were located here. Manure
was observed on the streambanks and in the stream, along with algae growth.

Another critical area is a ditch running north-south, just east of Kennedy Ave.
This ditch had at least a foot of water in it and was flowing into the river from both
the north and south (Fig. 1). The ditch drains irrigated agricultural lands, only
some of which have used best management practices (integrated crop
management or ICM) in the past (1992 and 1993) (SCS 1994).

The third critical area noted in the survey is Springville Pond (see aquatic plant
management plan).

Other observations made during the survey include:
- A culvert directed to the stream in the median of Highway 39/51; this would
divert highway contaminants to the stream during storms.
- A culvert adjacent to and on the west side of Highway 39/5"1, just south of the
stream from which water was flowing into a cobbled pond, through the woods,
and into the river. This culvert was installed recently to divert groundwater from
the new Whispering Woods Estates subdivision, where there is a high water
table. The pipe is perforated so that groundwater flows into it and is carried
away rather than upwelling in the homes.
- Almost all homes adjacent to the river between Eisenhower and Hoover
Avenues had mowed their lawns right up to the edge of the water. Many of
these homes would also be on septic systems and private wells.
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- A dead deer was noted in the river and three other dead deer were observed
adjacent to if - another source of nutrient loading.
- Between Hwy. 39/51 and Hoover Avenue a new home had been constructed
adjacent to the river and all surface vegetation had been stripped to the water's
edge. Some soil was entering the stream although a silt fence was erected
along the bank.

Urban Nonpoint Sources
One of the main sources of concern for nutrient loading is landscaping practices
by landowners adjacent to Springville Pond and to the river near the pond. Lawn
clippings, leaves, fertilizers, and herbicides/pesticides applied next to the pond
are entering the water, particularly along poorly buffered shoreline; lawn
clippings have been tossed into the pond by mowing right up to the edge of the
water. Other sources that enter the stream and pond include, to a lesser extent,
roadside runoff containing salt, metals, oils and other contaminants.

Stormwater Runoff
Three locations were noted where stormwater would directly enter the stream.
There is a culvert in the median of Highway 39/51. The median is well-vegetated
with grass, so runoff would be most likely to occur during major storm events.
There are storm sewers that discharge from Business 51 into the pond at the
north and south ends of the new dam. These are potential sources of salt, oil
and grease, heavy metals and contaminants from spills on Business 51.
Contaminants from new developments or existing development, if not diverted
elsewhere for treatment, could enter the ground and eventually flow to the river.

Rural Nonpoint Sources
In addition to fertilizer, manure from barnyards and leaching septic systems are
nutrient sources in rural areas in the Towns of Plover and Stockton. Even
properly maintained septic systems are sources of nutrients to groundwater. The
nitrate-N loading rate for one septic system is 40 Ibs.lyear (assuming four
people/home at 10 Ibs.lperson/yr.) (Shaw 1997, pers. comm.). Areas of greatest
concern include homes adjacent to the river between Hoover and Eisenhower
Avenues and homes in the Bluebird Acres subdivision.

STREAM DISCHARGE
Flow for the Little Plover River was measured continuously from staff gauges by
the USGS from 1959 to 1975 near Arnott and from 1968 to 1987 in Plover.
Subsequent to that time, UW-SP has been collecting stream flow data from
gauges at Kennedy and Hoover Avenues. Average annual flow from 1960-1967
was 9.6 cubic feet per second (cfs). As previously noted, the 23 year mean for
1961-1983 was 10.3 cfs.
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As early as 1965, Weeks et al. observed the close connection between surface
and groundwater in the watershed and that agricultural irrigation could draw
down the Little Plover's water levels. Similarly, Mechenich (1980) observes that
precipitation, water table levels and stream flows are closely related in the
watershed; a decrease or increase in the former two is reflected in the stream.
Although the effect of irrigation on the water table and stream flow is difficult to
quantify, a dry year or high seasonal use in late summer could impact the stream
by a flow reduction of 1.4 cfs (based on 1979 irrigated acreage).

Hunt (1985) observed a steady downward trend from the 10.3 cfs mean from
1974-1977 and noted that such declines in flow may have negatively impacted
trout. When flow declines, less cover and food are available for trout. He
recommended continued research and analysis of the relationships between
stream flow and trout populations.

UW-SP data show a downward trend since 1980 in water levels in well nests A,
E, and F (Figs. 1 and 2). The Village of Plover municipal well may be affecting
well nests E and F and the Village of Whiting wells may be affecting well nest A.

Recent groundwater modeling results (Mechenich and Kraft 1996) indicate a
47% potential decline in river flow when the Plover municipal well begins
pumping at capacity (estimated to occur in 2005). The municipal well intercepts
groundwater that would normally flow to the river. Once the water has been
pumped out of the ground and used by residents, it is treated and released
outside the watershed. This study can only approximate the effect that pumping
may have on the Little Plover; additional research is needed on a smaller scale
similar to that of the Little Plover River watershed.

MANAGEMENT RECOMMENDATIONS
Initial goals/objectives should be established for improving watershed water
quality. These goals/objectives should focus on the level of pollutant input:

• Bring nitrogen and phosphorus levels down to below the enforcement
standard of 10 mg/L for nitrate-N, and .03 mg/L for total phosphorus. Total
suspended solids should average 10 mg/L during usual baseflow and 20
mg/L during major runoff events.

• More farmers must begin leM in addition to those already implementing
BMP's such as reducing fertilizer rates to BMP levels and below and rotating
crops to include nitrogen-fixing plants such as soybeans and alfalfa (see
Mechenich and Kraft 1996 for many of these recommendations). Of
particular importance are the farms that contribute runoff directly to the Little
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