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Report Summary 
 
The Eagle Lake Management District received a watershed planning grant from the 
Wisconsin Department of Natural Resources to update the original study from 2007.  
The purpose of the update is to identify, quantify, and prioritize the sources of runoff 
pollution in the watershed and recommend ways to protect the watershed and Eagle 
Lake.  This update was completed in 2007 by the Racine County Land Conservation 
Division.  
 
On October 26, 2016, Racine County received a request from the Eagle Lake 
Management District for a second update to the original watershed plan.  This update 
will compare previous plans (1997 and 2007) to the current conditions of the watershed.  
It will identify updates in land use, erosion sources, livestock operations, and use the 
most recent phosphorus and sediment loading programs to evaluate results compared 
to previous modeling. 
 
The plan will identify much of the work that has been accomplished within the 
watershed over the past ten years.  This plan will include new technologies used by the 
rural and urban communities as well as new state and local regulations put in place to 
reduce negative impacts of resource concerns within the watershed.  Finally, this 
update includes “priorities for action” on pages 55 – 60.  Citizens can utilize the listed 
priorities as a guide to improving the water quality draining to Eagle Lake. 
 
Eagle Lake is retained in its present condition by a dam and has a surface water area of 
531 acres.  The lake is classified as eutrophic, but can support full recreational use and 
a warm water fishery. 
 
The watershed covers approximately 4,225 acres of land in the Town of Dover, Racine 
County.  Agriculture is the dominant land use, including some livestock operations, but 
much of the agricultural land is used for cash grain.  Woodlands and wetlands cover 
approximately 18% of the watershed.  Eagle Lake receives runoff from its direct 
watershed and tributary watersheds.  Most of the channels carrying runoff to the Lake 
have been historically deepened, widened and relocated. 
 
Sediment that has eroded from upland slopes over past decades, during years of 
intensive land clearing, agriculture and construction has altered and continues to impair 
the hydrologic, biologic, aquatic, riparian, and water quality functions of pre-settlement 
conditions.  These depositions have been identified as “Legacy Sediment”.  The legacy 
sediment often accumulated in flat, low flow environments, resulting in thick 
accumulations of fine grained sediment that contains significant amounts of nutrients. 
 
To achieve the pollution reduction targets and improve the water quality within Eagle 
Lake, legacy sediment must be addressed.  The natural process to remove sediment 
that has been in the tributaries for decades may take many years.  The sediment may 
need to be inventoried, identified and removed to more quickly enhance water quality 
and the biodiversity that will come with a more natural tributary system.  This will also 
prevent sediment from moving further downstream and into Eagle Lake. 
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A variety of Best Management Practices (BMP’s) must be used by farmers, urban 
residents and units of government.  The cost to implement these practices in the Eagle 
Lake Watershed remains significant, but is crucial to the overall water quality of Eagle 
Lake. 
 
The objectives of an information and education program recommended for the Eagle 
Lake Watershed include:   
 

1) Encouraging the reduction of sediment, phosphorus and other nutrients from 
running off agricultural and urban land.  
 
2) Informing lake citizens about legacy sediment, and promote the identification 
of areas containing large volumes of this high nutrient material and recommend 
removal.  
 
3) Introduce newer agricultural techniques to farmers, such as soil health, cover 
crops, and bio-treatments for drain tiles.   
 
4) Requiring builders, developers and contractors to use and maintain erosion 
control measures on construction sites.  
 
5) Educating lake property owners, elected officials, business owners, visitors 
and children about the value of Eagle Lake and identify different ways all 
individuals can participate to protect Eagle Lake. 

 
This Watershed Plan’s success is not possible without the efforts and cooperation of 
many people and programs.  This plan recommends a variety of sources of technical 
and financial assistance to help “clean-up” the watershed and protect Eagle Lake. 
 
 

Planning Background 
 

The Lake Management Planning Grant program was used to help the Eagle Lake 
Management District gather water quality data and plan actions to improve the water 
quality and recreational use of the Lake.  
 
In 1997, an original watershed plan was developed to determine the urban and 
agricultural needs to manage runoff and improve the quality of the Lake.  In 2007, the 
Eagle Lake Management District was awarded this Grant to revisit the study of the 
Eagle Lake drainage basin.  The goal of this study is to identify and quantify the sources 
of sediment and other pollutants flowing into the Eagle Lake from the watershed.  This 
planning project recommended specific actions needed to prevent and reduce sources 
of runoff pollution in the Eagle Lake watershed.  In 2016, the Eagle Lake Management 
District requested a more comprehensive study with larger and more specific 
recommendations to revisit the watershed, continue analysis, and identify resource 
concerns.  This plan will identify new technologies, programs and regulations that have 
been identified since the last plan.  This plan will identify specific best management 
practices that have been installed according to recommendations in the previous plan 
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and quantify how much sediment and phosphorus load reduction has resulted from the 
project installations. 
 
Non-point sources of water pollution include eroding cropland, streambanks, shorelines, 
roadside ditches and construction sites.  Barnyards, industrial yards, parking lots, lawns 
and roadways can also generate pollutants that enter the lake during rainfall events.  
Each of these entities on its own release small amounts of polluted runoff, but together, 
these sources can contribute to poor water quality conditions in Eagle Lake.  Water 
quality improvements can be achieved through improving the way the land is used and 
by protecting environmentally sensitive lands and corridors throughout the watershed.  
This plan has been developed to achieve these actions. 
 
Through 1997 Wisconsin Act 27 (1997-1999 Budget Bill), the State Legislature required 
the Wisconsin Department of Natural Resources (DNR) and the Wisconsin Department 
of Agriculture Trade and Consumer Protection (DATCP) to develop performance 
standards.  The Minimum State Performance Standards have been developed for 
agricultural and non-agricultural sources of pollution.  These standards have been 
drafted and adopted by the WDNR as Chapter NR151 and by DATCP as Chapter ATCP 
50 of the Wisconsin Administrative Code. 
 
The DNR recently revised NR 115 Wisconsin’s Shoreland Protection Program, which 
regulates runoff within 1000 feet of Eagle Lake (see Map 12, page 62) and within 300 
feet of Eagle Creek. The addition of impervious surfaces to a property are regulated in 
NR 115. 
 
In 2012, Racine County adopted an Animal Waste Management Ordinance to regulate 
waste produced by livestock in agricultural areas throughout the county.  This ordinance 
primarily regulates animal waste storage structures, alterations to animal waste storage 
structures, proper abandonment of unused structures, storage of animal waste in an 
unconfined manure pile, and spreading manure or nutrients as regulated in the WI 
NRCS Nutrient Management Standard (590). 
 
Racine County has adopted the Land and Water Resource Management Plan Revision 
(Racine County LWRMP 2013 - 2022), that identifies potential impaired natural 
resources within the County, along with recommends goals to improve those resources.  
The Eagle Lake Management District can utilize this plan, which includes the Minimum 
State Performance Standards to be followed by Racine County residents.   
 
This Eagle Lake watershed inventory utilized the initial resource data from the Eagle 
Lake Watershed Planning Project 1997.  In 2007, the re-inventoried data was collected 
by the Racine County Land Conservation Division at the request of the Eagle Lake 
Management District.  Additional information and data used in planning this project were 
supplied by the DNR, DATCP, the Southeastern Wisconsin Regional Planning 
Commission (SEWRPC), the United States Department of Agriculture (USDA), Eagle 
Lake Sewer Utility District (ELSUD), the Town of Dover, and the United States 
Geological Survey (USGS).  In 2016, the watershed inventory was reviewed by Racine 
County Land Conservation staff to determine changes in land use, the impacts of best 
management practices installed, and new modeling techniques to determine changes 
that have occurred in the watershed. 
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The Lake, Watershed, and Sub-watersheds 
 

Eagle Lake is a shallow lake located in the Town of Dover, Racine County, Wisconsin.  
The lake is an important recreational resource within the Illinois-Fox River Basin.  The 
lake was formed in the glacial drift and an existing dam allows the lake to retain its 
present configuration and water surface covering 531 acres.  The longest axis of Eagle 
Lake is approximately 6,672 feet in length and lies in a west to east direction.  The lake 
has a maximum depth of 15 feet and a mean depth of 7 feet.  Approximately 215 acres 
of the lake are less than 3 feet deep.  The lake shoreline is 23,000 feet in length or 
approximately 4.4 miles. 

Eagle Lake provides a variety of recreational opportunities for the local community and 
the region, including boating, swimming and fishing.  The lake is also used extensively 
for a variety of passive recreational uses such as picnicking, bird watching, and walking.  
A Racine County park located on the northern shore provides public access to the lake. 

A major source of water to Eagle Lake comes from rainfall runoff and snowmelt flowing 
from the 4,228 acre drainage area located entirely in the Town of Dover.  The total 
watershed area-to-lake ratio is 8:1. This is a high watershed lake to area ratio that 
suggests land use within the watershed tributary area to Eagle Lake has a direct impact 
on lake water quality. 

Eagle Lake receives rainfall runoff from two major drainage areas:  a tributary drainage 
area, and; a direct drainage area.  The tributary drainage area is located in the eastern 
part of the watershed area and includes a network of man-made channels and ditches 
traversing the watershed, collecting and transporting surface water runoff from the land 
to the lake.  The tributary channels also serve to collect and transport water for crop 
production.  The tributary channels and ditches maintain a continuous flow of water 
throughout the year during years of normal rainfall.  Surface water runoff from the direct  

Dam located on the west side of Eagle Lake has a spillway elevation at 795.57 feet. 
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drainage basin to Eagle Lake flows in overland flow and enters the lake directly or is 
detained or stored in wetlands located directly adjacent to the lake.  The direct drainage 
basin includes the lakeshore areas.  Surface water leaves Eagle Lake over a dam on 
the western border of the lake and flows through a constructed channel, named Eagle 
Creek, and eventually flows into the Fox River, just south of the Village of Rochester. 

Groundwater discharge to the surface was observed in several locations throughout the 
watershed.  This observation would suggest that Eagle Lake receives groundwater 
discharges or discharges from perched water tables throughout the year. 

The Eagle Lake Watershed Basin is divided into five sub-watershed basins to identify 
different potential pollutants and the quantity entering the lake.  The sub-watershed 
drainage basin is defined as all land draining surface water and snow melt into a main 
stream or ditch which drains directly into Eagle Lake.  The sub-watershed basins could 
be thought of as a funnel that directs the surface water to one outlet and leads to the 
Lake.   

The land surface area of each of the sub-watershed basins were outlined based on 
topographic (elevation) delineation.  Each of the five sub-watersheds is divided by a 
ridge or hill that causes the surface water to flow one direction or the other.  In the 2007 
plan revision, two-foot contour topography maps were used from 1978 to delineate the 
watershed.  Some areas appear to have surface water drain in one direction, outside of 
the watershed, while the drain tiles seem to flow in the other direction toward Eagle 
Lake.  The Racine County Land Conservation Division re-evaluated the watershed 
boundary in some of the questionable areas.  Our staff used 2013 LiDar (Light 
Detection and Ranging) data to determine surface flows of natural depressions within 
the watershed.  Typically, in clay soils, the depressions fill with water, but are drawn 
down by drain tile systems.  In determining the watershed boundary, our staff did not 
take subsurface drainage into consideration.  The boundary in this plan specifically 
relates to surface flow.  Subsurface drainage toward the lake will still be considered for 
runoff and pollutant load, but these figures will be minimal if the surface drainage 
pattern does not use the same path.   

Each of the five sub-watersheds with different land uses have been evaluated by the 
Wisconsin Lake Modeling Suite (WiLMS) pollutant model program for the quantity of 
potential pollutants being delivered to Eagle Lake.   

The Spreadsheet Tool for Estimating Pollutant Loads (STEPL) calculates pollutant load 
reductions based on the installation of best managements practices and summarizes 
reduction of runoff being delivered to the lake.  STEPL not only calculates load levels at 
the source, but also can calculate loading at a watershed level.  STEPL also can 
efficiently calculate the use of more than one best management practice on once source 
to accurately identify the load reduction. 
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Eagle Lake Water Quality Conditions and Priorities 
 

The USGS and the Eagle Lake Management District have monitored the water quality 
of Eagle Lake from 1993 to 2012.  The monitoring program recorded a variety of water 
quality measurements, including:  dissolved oxygen, temperature, pH, specific 
conductance, water clarity, total phosphorus concentration and the chlorophyll-a 
concentration.  The water quality can vary from year to year and is dependent on a 
variety of in-lake and external environmental factors.  Therefore, it is important to 
monitor the lake for several years so that fluctuations in the factors can be averaged 
and water quality trends can be analyzed. 
 
The results of the water quality monitoring program from 1993 to 2012 includes the 
following summary: 
 

• The water quality of Eagle Lake was moderate to poor. 

• The lake can be classified as eutrophic. 

• The lake exhibited higher than average phosphorus levels and chlorophyll levels, 
which indicates that there is a higher probability of algae blooms occurring. 

• The average Secchi disk reading depth was 4 feet.  

A Regional Water Quality Management Plan Update for the Greater Milwaukee 
Watersheds, was completed in December, 2007, with a plan amendment in May 2013. 
The plan recommends that the water quality of Eagle Lake support full recreational uses 
and a warm water fishery.  To achieve this water quality goal, a maximum spring in-lake 
surface water phosphorus concentration of 0.02 mg/l must be achieved for Eagle Lake.  
Phosphorus loads to Eagle Lake need to be reduced by about 60% to achieve this 
surface water phosphorus concentration of 0.02 mg/l. 

Quantitative data and qualitative observations from the users of Eagle Lake form the 
basis for initiating a management plan for the lake watershed.  Complaints about turbid 
water quality condition and excessive exotic weed growth are common.  These 
conditions interfere with the use and enjoyment of the lake by the community.  The lake 
residents and users desire a high level of water quality protection for the lake they use 
for recreation and enjoy as their home. 
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Trophic Level     TSI  Secchi Depth       Total Phosphorous     Chlorophyll 

       (in feet)        (ug/L)           (ug/L) 
 

______________________________________________________________________ 
 

0  >12    <3   <2 
Oligotrophic 
   40      8     10     5 
 
   41      6     18     8 
Mesotrophic  
   50      6     27    10 
 
   51      5     30    11 
Eutrophic 
            100   < 4   >50   >15 
 

__________________________________________ 
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Watershed Characteristics 
 
Watershed Geology and Soils 

Glaciations have largely determined the physiology, topography and the soils of the 
Eagle Lake Watershed.  The most recent glacial stage is believed to have had the most 
effect on the topography and the soils present in the watershed.  The watershed is 
covered by gently-sloping moraine.  Ground moraines were formed beneath the ice and 
left deposits of unsorted or heterogeneous materials with irregular thickness. 

The soils found in the Eagle Lake Watershed originate from four major sources; 
glaciation, bedrock weathering, wind, and fluvial action.  The soils in the watershed 
range from those that well-drained to those that are poorly drained.  Two general soil 
associations are found in the watershed, as defined by the USDA, Natural Resources 
Conservation Service (NRCS).  A soil association is usually comprised of one or more 
major soil types and at least one minor type.  The soils associations found in the Eagle 
Lake Watershed are Varna-Elliot-Ashkum Associations and the Hebron-Montgomery-
Aztalan Association. 

The nature of the soils within the watershed affects the rate, amount and quality of 
surface water runoff exported from the land in the Eagle Lake watershed.  Soil 
composition, slope and cover are important characteristics that affect the rate, amount 
and quality of the surface water runoff entering Eagle Lake.  The soil texture, structure, 
and organic matter content will influence the permeability, infiltration rate and erosion 
potential of the soil.  Soils within the tributary drainage area to Eagle Lake are 
categorized into four hydrological soil groupings.  The classification of soils, by 
hydrological soil group, is an indication of a soil’s runoff potential and its ability to resist 
erosion when saturated.  The watershed to Eagle Lake consists of soil mapping units 
that are classified as Group A, or well-drained soil, resistant to erosion when saturated; 
Group B, or moderately drained soils and moderately resistant to erosion; Group C, 
poorly drained, with high runoff potential or Group D, very poorly drained soils with very 
high runoff potential.  Approximately 2,185 acres or 51% of the watershed are covered 
with soils that are well drained or classified as soils in Hydrological Soil Group A. 
 
Topography 

The lake watershed has very little variation in relief and is typical of a ground moraine.  
The watershed rises from approximately 796 feet above sea level at the surface of 
Eagle Lake to approximately 850 feet above sea level in the northeastern portion of the 
watershed.  Most of the watershed area rises only 10 feet.  Slowly draining fields, low 
gradient drainage channels and wetlands are scattered throughout the watershed and 
are typical of watersheds with little variation or relief. 

Topographic features of a watershed have a direct influence on the potential for soil 
erosion and sediment movement and deposition to Eagle Lake and its tributaries.  In the 
Eagle Lake Watershed slope length, rather than slope steepness, causes soil erosion, 
sediment transportation and deposition.  Land under cultivation or construction with long 
slope lengths is likely to impact the surface water quality when used without soil 
conservation practices or runoff management control systems. 
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Climate 

The frequency, duration and amount of precipitation, influences the quantity and the 
quality of surface water runoff in the watershed.  Eagle Lake lies in the continental zone 
which is characterized by winters which are long and relatively cold and snowy and 
summers which are mostly warm with periods of hot, humid conditions.  Frost conditions 
usually occur from October to May.  The average annual precipitation in the drainage 
basin is 30.94 inches.  June through September are the wettest months when more 
than 14 inches of rainfall occurs.  Approximately 50 rainfall events per year occur in the 
watershed.  A rainfall event is defined as a distinct period when precipitation is equal to 
or greater than 0.1 inch.  Most of the runoff occurs in March and April when over 8 
inches of precipitation can occur and the land surface is frozen or thawing, soil moisture 
is high and little soil infiltration occurs.  Runoff from agricultural land and open land is 
relatively low throughout the growing season, when crops use soil moisture and cover 
the soil surface. 

Environmental Corridors 

Environmental corridors include those areas of the watershed that have the highest 
concentration of natural, recreational, historical, aesthetic and scenic resources and 
should be preserved and protected.  Environmental corridors include one or more of the 
following elements:  1) Lakes, streams, and associated shore-land and floodplains: 2) 
wetlands; 3) woodlands; 4) prairies; 5) wildlife habitat area; 6) areas covered by wet, 
poorly drained or organic soils; and 7) rugged terrain and high relief topography. 

SEWRPC has defined and delineated the environmental corridors in the Eagle Lake 
Watershed (Map 3, page 16).  Approximately 1,155 acres of Environmental Corridors 
are present in the Eagle Lake Watershed.  Environmental Corridors are the most 
important elements or the natural resource base in the Eagle Lake Watershed.  In 
addition to providing the watershed with wildlife habitat, natural diversity and aesthetic 
scenic values, the environmental corridors serve to buffer the impact of land use in 
relation to surface and groundwater quality. 
 
Eagle Lake Dam 
 
The Eagle Lake dam, owned by Racine County, is considered a low hazard dam by the 
Wisconsin DNR.  The dam receives an in-depth inspection once every ten years.  This 
inspection is scheduled for 2017.  The DNR approved the Inspection, Operation, and 
Maintenance (IOM) plan in March 2013.  The IOM plan is for Racine County staff to 
follow.  The dam is inspected at least once per week for debris removal and 
functionality.  The debris that accumulates in the grate and is removed and properly 
disposed by Racine County Public Works staff.  The debris removal includes lake 
weeds, tree branches, garbage and other items as needed.  Periodic mowing occurs on 
each side of the dam to not allow brush or trees to grow against the dam abutments and 
destroy the integrity of the structure.  The dam is inspected daily when large rain events 
and flooding occur in the County. 
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Wetlands 

Wetlands are defined by the WDNR as areas where water is at, near or above the land 
surface long enough to be capable of supporting aquatic or hydrophytic vegetation and 
which have soils indicative of wet conditions. 
 
Wetlands are some of the most valuable natural resource features in the Eagle Lake 
watershed.  In the natural conditions, wetlands in the watershed provide many benefits 
and functions including: 
 

1. Filtering pollutants, nutrients and sediments: wetlands help protect water 
quality within the watershed. 

2. Storing runoff from heavy rains and snow melts: wetlands reduce flood 
damage. 

3. Providing essential habitat for fish, waterfowl and a variety of other 
animals: wetlands provide for recreational opportunities. 

4. Acting as a shoreline buffer: wetlands protect again erosion from waves 
and currents. 

5. Providing open space: wetlands enhance the quality of life and habitat. 
 
In the past, wetlands in the Eagle Lake Watershed were not recognized for their 
important values and functions and therefore many have been drained and converted to 
agricultural use or filled for construction of houses, commercial sites, and highways.  
Approximately 85 acres of wetlands are farmed when conditions are dry.  Approximately 
1,632 acres of wetlands have been drained to accommodate crop production and more 
than 180 acres have been filled for urban development, recreational use or road 
construction.  Approximately 515 acres of wetlands remain viable in the watershed and 
perform valuable functions in the Eagle Lake watershed. 
 
Perennial and Intermittent Waterways 
 
Eagle Creek is the major waterway entering Eagle Lake.  This creek has been 
relocated, straightened and enlarged to accommodate adjacent agricultural land uses.  
Waterways classified as navigable are subject to Racine Counties Shoreland Protection 
Ordinance.  Shoreland includes any land lying within 1,000 feet of a lake or 300 feet of a 
navigable creek, stream or channel.  Racine County regulates land use within the 
shoreland area and enforces construction standards in order to protect water quality of 
the adjacent waterway.  Counties are required to place all wetlands within the 
jurisdictional shoreland area in a conservation zoning district.  A review of the zoning 
maps for the County and Town of Dover found that shoreland-wetland zoning districts 
have been assigned to most, but not all wetlands with the jurisdictional shoreland areas. 
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Land Use 
 
Land use in the Eagle Lake watershed has a profound impact on the lake water quality.  
The type, intensity and distribution of the land uses and activities in watershed 
determine the quantity and quality of surface water entering Eagle Lake. 
 
The Eagle Lake Watershed is 4,228 acre drainage basin located entirely in the Town of 
Dover in Racine County.  The Eagle Lake watershed includes 725 acres of land used 
for urban purposes, such as residential and commercial uses.  The remaining 2,969 
acres of land are rural land uses, such as cropland, pasture, woodlands and wetlands.  
Residential construction in the watershed has occurred at a slower rate over the last ten 
years, compared to historic urban development.  The residential construction trend will 
likely increase within the watershed over the next decade.  The largest land use change 
will likely be the construction of single family residential homes. 
 
Public sanitary sewer service is provided by the Eagle Lake Sewer Utility District.  The 
Sanitary District is servicing approximately 1,225 residents in the watershed and covers 
about 0.6 square miles.  Private on-site wastewater treatment systems are used on the 
remainder of residential uses in the watershed. 
 

Table 1 

Eagle Lake Watershed 
 

Land Use    2007   2016  Difference (+/-)  
  
Rural Land Use  Acres   Acres   
Cropland   2,570   1,959   -611 
Pasture        67        63       -4 
Grasslands      129      108     -21 
Woodlands      305      281     -24 
Wetlands      496      515    +19 
Farmsteads        35        49    +14 

Total    3,602 Acres  2,969 Acres  
        
Urban Land Use  Acres   Acres 
Residential      507      445     -62 
Commercial        35        28       -7 
Industrial          2                 1       -1 
Transportation     150             93     -57 
Utilities          4               4        0 
Institutional Gov’t       75             66       -9 
Recreation        68           88     -20 

Total       841 Acres     725 Acres 
 
*The watershed boundary was re-examined in 2016, impacting the acres above. 
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Table 2 

Eagle Lake Sub-Watersheds 

Land Use (in acres) – 2016 
 

   North  East  South  Southwest          West 

Agriculture      41  1,093    615         391         38 

Woodlands      46     154      35           35         11 

Wetlands      32     186    109         159         28 

Residential      76     126     135           72         36 

Commercial/Industry       0         3      26             0           0 

Transportation/Utility       16       28      28           19           6 

Gov’t/Instituinal/Rec        61       55      24           13           0 

      272  1,646    973         684        119 

 

 

 
Eagle Lake in April 2017 
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Water Pollution from Nonpoint Sources 
 

Nonpoint source water pollution (NPS) is runoff pollution that occurs when rain washes 
pollutants off the land, out of the air, and runoff carries these pollutants into a water 
body.  Nonpoint sources of pollution are difficult to trace, isolate, quantify and correct. 
 
The pollutants carried in runoff originate from a variety of activities occurring throughout 
the watershed.  Nonpoint sources of pollution come from both urban and rural land 
uses.  Some activities contribute pollutants each time it rains, while others occur 
seasonally, annually or only during a rainfall event. 
 
Everyone creates pollution as they live, work, and play in the watershed or when they 
drive through the watershed.  Sources of runoff pollution must be prevented or 
controlled to improve the water quality of Eagle Lake.  There is no simple solution. 
 
Communities within the watershed must change the way they grow and the way they 
care for the land.  The first step in cleaning up runoff requires a widespread education 
effort to explain the sources and cause of the problem. 
 
 
Pollutants from Nonpoint Sources 

 
The most common runoff pollutants entering Eagle Lake include: 
 

• Sediment – Soil from construction sites, eroding agricultural land, streambanks, 
and poorly maintained yards carries a high concentration of suspended solids 
which cause adverse conditions to the lake.  Sediment causes increased 
turbidity, reduce light infiltration and smother fish and aquatic communities in the 
lake.  In addition to filling the lake, sediments are carriers of pollutants that are 
released into the lake. 

• Nutrients – Nitrogen and phosphorus from fertilizers applied to farm fields and 
lawns, and leached from leaves and grass clippings are carried in runoff and 
transported to the lake.  Nutrients in runoff are in soluble forms and contribute to 
the over-fertilization of the lake, leading to the growth of aquatic plants and algae. 

• Bacteria – Bacteria and other pathogens from failing septic systems, pet waste 
and garbage wash off of the land and into the lake. 

• Toxic chemicals – Hydrocarbons from auto exhaust, zinc from tires and 
galvanized metal, pesticides from lawns and farm fields, phenols from wood 
preservatives and mercury from scrap metal piles, among other metals and 
synthetic chemicals, are often found in runoff. 

• Chlorides – Chloride levels in snowmelt can be high.  Salt applied to de-ice 
roads, parking lots, walkways and steps is very soluble and most that is used 
ends up in runoff or groundwater.  High concentrations of chlorides can be toxic 
to the aquatic life in the lake. 
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Identifying Sources of Runoff Pollution 
 

This plan identifies source of runoff pollution entering Eagle Lake.  A detailed study 
needed to be completed to identify the types of pollution, their spatial distribution and 
their magnitude. 
 
Eagle Lake was divided into 5 sub-watersheds to better assess the sources and 
amounts of pollutants entering specific perennial and intermittent stream segments 
flowing to Eagle Lake. 
 
There are three primary areas of nonpoint source pollution within the watershed.  They 
are from:  Agricultural nonpoint pollution, Urban nonpoint pollution, and 
streambank/shoreline erosion. 
 
 
Nonpoint Agricultural Pollution 
 
Agricultural nonpoint pollution can be divided into two sources. 

1. Cropland erosion and sediment delivery 
2. Animal waste 

 
 
Cropland erosion and sediment delivery 
 
Runoff flowing from farm fields can export excessive amounts of sediment, fertilizers, 
pesticides and bacteria.  Eroding croplands can deliver significant quantities of sediment 
to channels and ditches flowing to the lake. 
 
Most of the sediment delivered to the stream networks originates from sheet and rill 
erosion occurring on crop fields.  The majority of farm fields within the watershed are 
used for corn, soybeans, wheat, or hay.  The use of annual cash crops, such as corn 
and soybeans, is more susceptible to high runoff events due to tillage and poor soil 
residue cover.  Without the use of conservation and best management practices, the 
annual sediment and phosphorus delivery will exceed tolerable runoff amounts and 
pollute Eagle Lake. 
 
 
Animal waste 
 
Livestock operations within the Eagle Lake Watershed are limited and discharge few 
pollutants to the stream network system tributary to Eagle Lake.  Three barnyards and 
one pastured field were inventoried in the watershed.  The farms containing livestock 
are located where they will not have a significant impact on water quality in Eagle Lake 
or the watershed. 
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Livestock Siting Facility 
 
The watershed contains one facility regulated under the Racine County Livestock Siting 
Ordinance.  The ordinance, adopted by Racine County in November of 2006, regulates 
animal waste storage, manure management and spreading, odor management, runoff 
management, property line and road setbacks.  The ordinance applies to all new 
livestock facilities with greater than 500 Animal Units (AU) or facilities expanding more 
than 20% to 500 or more Animal units. 
 
The livestock facility is on the extreme northeast border of the watershed.  The livestock 
facility has approximately 700 Guernsey milk cows and 95 heifers.  The facility has two 
large free stall barns to house the animals, with a state of the art milking parlor.  The 
livestock produce 7.2 million gallons of liquid manure and 45 tons of solid waste 
annually.  The manure flows through a gravity system to a storage lagoon, where it is 
then injected into the fields identified in the nutrient management plan.  The manure is 
injected at rates recommended by the soil tests completed every four years.  Injecting 
the manure reduces odor comparted to surface spreading.  The livestock facility 
spreads on 745 acres of land, of which 55 acres are located within the watershed. 
 
Staff completes an annual review for the farm to retrieve updates (if any) on the number 
of livestock, nutrient management plans, soil test results, best management practices 
installed, and any other issues regarding the livestock siting permit. 
 

Livestock Siting Facility partially located within the Eagle Lake Watershed 
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Livestock Siting Facility – Land south (below) the orange line lies within the Watershed 
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Agricultural Nonpoint Source Assessment Procedures 
 
Each cropped field within the Eagle Lake Watershed was delineated using GIS and crop 
information collected from the USDA’s Farm Service Agency, (FSA).  A detailed 
inventory of each parcel was conducted and specific data for each cropland parcel was 
collected.  This information included: 

1. Soil type 
2. Slope of land 
3. Slope Length 
4. Agricultural Use (cropland, pasture) 
5. Crop Rotation 
6. Crop Tillage 
7. Conservation Practices used (if applicable) 
8. Distance of the parcel from a stream, wetland or lake 
9. Gully erosion inventory 

 
The erosion and sediment delivery rate from each cropland field to a stream segment 
flowing to Eagle Lake was estimated using the WDATCP Environmental Benefits Index.  
This model estimates sediment delivery from sheet and rill erosion.  Data collection and 
loading analysis was completed by the Racine County Land Conservation Division. 
 
 
Agricultural Erosion and Sediment Delivery Results 
 
Approximately 1,900 acres of the watershed are used to produce corn, soybeans, hay 
or other cash crops.  An inventory was completed on all 100 crop fields.  The inventory 
was put into erosion and sediment delivery models to determine annual sediment 
delivery and phosphorus loading.  The model revealed 220 tons of sediment and 
approximately 475 pounds of phosphorus are delivered to Eagle Lake annually. 
 
Most of the sediment delivered to the Lake originates from sheet and rill erosion 
occurring on cropland fields.  A majority of the soils covering the fields used for cropland 
in the tributary watershed have soil texture and structure that cause low infiltration and 
excessive runoff.  There is widespread use of annual crops, such as corn and soybeans 
in this watershed.  Poor soil cover and protection during high runoff periods in the early 
spring was observed.  Even untilled soybean fields were excessively rilled during spring 
rain. 
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Sediment Generated from Gully Erosion 
 
Eroding gullies are a significant source of sediment within the Eagle Lake Watershed.  
Gullies form in areas where concentrated surface runoff flow through and off of 
unseeded or poorly vegetated fields.  Concentrated flows can gain high velocities as 
they flow over fields not protected with erosion resistant surfaces. 

GULLY EROSION IN FIELD #2403 
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EXCAVATOR AND BULLDOZER GRADING IN THE GRASSED WATERWAY #2403 

 

 
GRASSED WATERWAY INSTALLED IN 2012 TO ELIMINATE EROSION FIELD #2403 
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Gully Erosion Assessment Procedures 
 
The presence of gullies was determined during the cropland sheet and rill erosion 
inventory.  The USDA, (NRCS), Land Inventory Monitoring Program method for 
surveying and measuring gully erosion was used.  Data collected on each potential gully 
observed and included: 
 

1. Length of gully 
2. Approximate depth of gully 
3. Top and bottom width 
4. Degradation rate 
5. Soil conditions 

 
 
Inventory Results – Gully erosion 
 
There are 30 potentially active gullies eroding in the Eagle Lake watershed.  The total 
length of all eroding gullies was approximately 24,124 feet.  The approximate sediment 
generated from the active gullies in the watershed was estimated at 234 tons per year.  
Phosphorus generated from gully erosion in the watershed is approximately 613 pounds 
per year.  The phosphorus is delivered to tributaries draining to Eagle Lake as well as 
the wetlands within the watershed.  Estimates determine that grassed waterways can 
be installed on 50% of the gullies.  The remaining gullies can be corrected by changing 
crop rotations, direction of planting, using no-till, cover crops, or not disturbing the 
cropland in the concentrated flow area. 
 
Although significant gully erosion remains within the watershed, many gullies deliver 
sediment to the lower portion of a farm field or to a wetland rather than directly to Eagle 
Lake.  Wetlands may accumulate with runoff, causing them to fill in with sediment.  This 
create less open water and more plant grow with cattails or reed canary grass in many 
instances within the watershed.     
 
Gully erosion results vary from year to year.  The inventoried results are based on an 
annual average based on crop rotation; tillage used, and average annual rainfall.  Many 
cases of gully erosion can be corrected by simply adding hay to the crop rotation, 
planting cover crops, or using no-till.  In these specific cases, grassed waterways may 
not be needed. 
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Animal Waste Inventory 
 
The animal waste inventoried in the watershed comes from 3 locations. 

1. Pastures 
2. Barnyards 
3. Manure spreading on fields 

 
Pasture Runoff Inventory 
 
Livestock operations within the Eagle Lake Watershed are limited and discharge few 
pollutants to the stream network system to Eagle Lake.  One pastured field was 
inventoried and shows insignificant runoff to Eagle Lake. 
 
 
Barnyard Runoff Inventory 
 
Barnyard data gathered within the watershed did not discharge significant amounts of 
pollutants directly to the surface waters within the watershed.  Barnyards with significant 
pollutants can be modeled by runoff programs to determine needed BMP’s. 
 
Urban Nonpoint Pollution Sources 
 
The pollutants carried in urban runoff include most of the same pollutants found in runoff 
from agricultural lands and include sediment, fertilizers, pesticides and bacteria.  
Sediment leaves eroding construction sites, poorly managed yards or aging pavement.  
Nutrients, pesticides, and fertilizers runoff lawns and are leached from grass clippings 
and other yard debris.  Pet waste and failing septic systems can add bacteria to runoff.  
Heavy metals and organic compounds are found in urban runoff originating from 
residential and commercial land, industrial yards, and pavement. 
 
The urban areas in the drainage basin transport a wider array of pollutants more 
efficiently and directly to the lake than do other land uses.  Rain water and snowmelt 
pick up speed and pollutants as it moves over pavement or other impervious urban 
surfaces.  Roadside channels or gutters and storm sewers collect and transport the 
polluted runoff directly to the lake with little treatment. 
 
 
Urban Nonpoint Source Assessment Procedures 
 
The assessment of urban nonpoint sources in the Eagle Lake watershed consisted of 
three components: 

1. A land use inventory delineating and describing the urban land 
uses in the Eagle Lake watershed. 

2. An audit of construction sites in the watershed to determine the 
effectiveness of construction erosion control measures used. 

3. A detailed field inventory of specific urban land uses and other 
sources of nonpoint pollution sources. 
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The land use categories were delineated and quantified on 2015 aerial photographs 
available on Racine County’s Web-Based Geographic Information System.  The urban 
land use categories in the Eagle Lake watershed inventory included: residential, 
commercial, industrial, transportation/utilities, and recreation. 
 
Pollutant loadings from urban land uses within the watershed were estimated using a 
very simple method referred to as “Unit-Area Loading Analysis.”  This method assigns 
an annual pollutant export value for each specific urban land use within the watershed.  
The amount of sediment, phosphorus, and zinc exported in runoff from the urban land in 
the Eagle Lake watershed was calculated on an annual average basis from each 
delineated land use.  Typical pollutant generation rates from urban land uses are shown 
on Table 3, page 40.  Most heavy metals concentrations will be expected to rise as 
more land is paved within the watershed. 
 
Construction activities in the watershed were monitored for compliance with their 
respective construction site erosion control ordinances.  Less than 5 acres of land were 
under construction during the planning project period.  Technical audits were conducted 
to evaluate the construction site erosion control methods.  The audit determined if 
acceptable design, placement and maintenance was acceptable to meet the minimum 
standards and specifications. 
 
Excessive use of fertilizers on lawns or recreational areas near lakeshore areas is not 
accurately accounted for in this method due to the lack of modeling tools. 
 
 
Urban Inventory Results 
 
The estimated annual sediment load from existing urban land uses in the Eagle Lake 
watershed is 68/ tons/year and the estimated phosphorus load is 178 pounds per year.  
An audit of construction sites and activities throughout the watershed indicated that 
although filter fabric and straw bale fences are most common used on construction 
sites, they did not trap or filter small particle sizes of sediment.  The audit also revealed 
that many filter fences and barriers were not installed properly.  Also, many of these 
erosion control devices were not maintained or replaced when necessary.  The 
estimated sediment load to Eagle Lake from construction sites in the watershed is 12 
tons annually.  The annual phosphorus generated from construction sites are estimated 
to be 26 pounds annually. 
 
Urban Land uses with the greatest amount of pavement or other impervious surfaces 
are the primary sources of metal and other toxic pollutants in runoff with the greatest 
concentration originating from industrial yards, commercial parking lots and highways.  
The severity of environmental impacts in urban watersheds is directly related to the 
amount of impervious surface in the watershed.  As urban land uses expand and the 
amount of impervious surfaces grow, the concentration of urban pollutants will increase 
and have a greater impact on the water quality of the lake. 
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Silt fence improperly Installed on Eagle Lake, not closed at the hill bottom. 

 

 
Silt fence improperly installed on Eagle Lake construction, not trenched into ground 
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Sediment in culvert that leads to Eagle Creek on Hwy 75 
 

 
Sediment from cropland in catch basin and culvert – needs to be cleaned out 

 
Road Right of Way Maintenance 

Culvert and outfall inspections can take place after storm events to determine if 
maintenance or clean out is needed to prevent sediment from moving downstream 
during the next storm event. 
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Streambank and Lakeshore Sedimentation 
 
Over 9,600 feet of channels collect and move runoff from the land to Eagle Lake.  
Eroding, slumping and trampled streambanks deliver sediment directly to the stream or 
Lake.  The physical features of the channels carrying runoff are under constant change.  
Some of these changes occur naturally, but others are a result of changes in 
characteristics to land in the watershed.  Upstream channels have been realigned to 
accommodate agricultural uses and reconfigured to efficiently collect and move water 
downstream.  This results in channel bottom degradation in some channel reaches and 
bank erosion in other reaches.  The channel attempts to adjust its cross-section by 
eroding to accommodate these hydraulic modifications occurring in the watershed. 
 
The lakeshore of Eagle Lake was also inventoried to identify and quantify lakeshore 
erosion. 
 
 
Streambank and Lakeshore Erosion and Assessment Procedures 
 
A field survey of the perennial and intermittent streams in the lake watershed and 
lakeshore of Eagle Lake was conducted to identify and quantify streambank erosion.  
The method used to survey streambanks was a modified version of the method used by 
the USDA (NRCS), in their Land Inventory and Monitoring Program. 
 
Data from each stream and lakeshore reach considered to be a problem was collected 
and included: 
 

1) Length of the eroded stream or shore reach 
2) Height of the eroded stream or shore reach 
3) Lateral recession rate of the eroded stream ranch 
4) Soil characteristics of the eroded reach 
5) Recommended treatment 

 
 
Streambank Inventory Results 
 
Active streambank erosion was identified as a significant contributor to the sediment 
load.  An estimated 2,900 feet of streambank are actively eroding in the lake watershed 
generating approximately 28 tons of sediment and 150 pounds of phosphorus. 
 
Most of Eagle Creek has been altered by straightening, deepening and widening to 
accommodate drainage and adjacent land use.  This has caused stream bottom 
degradation and bank instability in many stream reaches. 
 
Approximately 144 feet of lakeshore is actively eroding and generating approximately 
10 tons of sediment and 80 pounds of phosphorus per year. 
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Legacy Sediment 
 
A source of runoff pollution which has accumulated in Eagle Creek and other tributaries 
flowing to Eagle Lake is known as legacy sediment.  Legacy sediment has been eroded 
from upland areas since the arrival of early settlers.  Over 150 years of intensive land 
uses have deposited sediment into floodplains, wetlands, stream corridors and Eagle 
Lake.  This accumulation alters and continues to impair the hydrologic, biologic, aquatic, 
riparian and water quality functions of the pre-settled environment.  Legacy sediment 
often accumulates in low flow ditches and channels, which lead to Eagle Lake.  The 
removal of legacy sediment is one of the recommended priorities to improve water 
quality (page 55). 
 
 

Other Sources of Runoff Pollution 
 

Additional sources of pollutants flowing to Eagle Lake include those that were identified 
during field reconnaissance surveys but were not quantified.  These sources include: 
 

1) Activation of legacy sediment existing lake watershed. 

2) Existing basins or ponds in the watershed. 
 
 
Assessment Procedures 
 
Existing basins and channels in the watershed were inspected and observations were 
made regarding: 
 

1) Trap efficiency or stored sediment 

2) Maintenance 

3) Improvements needed 

 

Inventory Results 
 
Excessive amounts of legacy sediment were observed in several channel segments 
throughout the watershed.  During periods of heavy rains, these sediments are 
suspended into the water column and moved downstream with stream flow. 

Recent studies in Wisconsin have determined that most of the legacy sediment is 
between 25 and 75 years old.  The sediment contains rich nutrients that are impairing 
water quality. 

Further cross sections of Eagle Creek and the Oakcrest Inlet can be taken to determine 
the approximate amount of sediment needed to be removed.  
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Wisconsin Lake Modeling Suite 
(Wisconsin DNR PUBL-WR-363-94) 

 
The Wisconsin Lake Modeling Suite (WiLMS) model is a lake water quality-planning 
tool.  The model uses the annual step and predicts spring overturn (SPO), growing 
season mean (GSM) and annual average (ANN) total phosphorus concentration in 
lakes.  WiLMS should not be used for time steps other than one year. 

The WiLMS model structure is organized into four principle parts, which include the 
front-end, phosphorus prediction, internal loading and trophic response.  The front-end 
portion or model setup includes Lake Characteristics, watershed loading calculation 
inputs and the observed in-lake TP.  Both the phosphorus prediction and internal load 
estimator use the front-end portion of the model for lake and watershed inputs.  The 
internal loading estimation portion contains 4 methods to estimate and bracket a lake’s 
internal loading.  The trophic response portion contains only Wisconsin trophic response 
relationships while the expanded contains Wisconsin regressions plus other commonly 
used regressions. 

The models used in WiLMS are empirical methods developed via statistical analysis of 
lake and reservoir systems.  The lake models themselves have an uncertainty 
associated with them, which WiLMS combines with the loading uncertainty to obtain the 
total prediction uncertainty.  The results may vary due to the uncertainty of the data, 
inputs, model assumptions, and responses. 

Lake Data were gathered by Kathy Aron, Heidi Bunk, and other personnel between 
2000 and 2012.  The observed data were used in the Lake Prediction Models to 
compare forecast data and observed data. 

After using Eagle Lake and watershed inputs into the WiLMS model, it indicated the 
loading level for phosphorus was more accurately shown on the “lowest likely” end of 
the calculated results.  The “lowest likely” results were more accurately comparable with 
the observed lake data when used to calculate expected in-lake phosphorus 
concentrations.  These results also compare favorably with the sum total of the UAL-
derived loadings described above, which suggest about 1,500 pounds of phosphorus is 
produced from land use practices in the watershed:  WiLMS suggest that between 
1,000 pounds and about 2,500 pounds of phosphorus is conveyed to the lake, based on 
the “lowest likely” and “most likely” loading, respectively. 

The results from the WiLMS model indicate Eagle Lake as a eutrophic lake.  The east 
subwatershed provides the majority of the sediment and phosphorus loading to the lake.  
Best management practices can be used to reduce the loading levels. 
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Figure 2 
Eagle Lake Chlorophyll and Trophic Status Index 
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TABLE 3 
 

Typical Pollutant Generation Rates 
On Urban Land Use (using 2017 data) 

 

      Unit Area Load    (pounds/acre/year)   

Land Use Sediment Phosphorus Zinc Other Concerns 

Highways/Streets 1201 1.4 2.8 Volatile Organics 

Industrial 1050 1.7 2.6 Volatile Organics 

Commercial 1145 1.6 2.2 Volatile Organics 

Shopping Centers 440 0.5 0.6 Volatile Organics 

High Density 
Residential 420 1 0.7 Pesticides 

Medium Density 
Residential 315 0.4 0.4 Pesticides 

Low Density Residential 28 0.07 1.1 Pesticides 

Parks 3 0.03 0 Pesticides 

 

TABLE 4 

Summary of Annual Sediment Delivery- Eagle Lake Watershed 

 Source      Tons of Sediment per Year 

Cropland (Sheet and Rill Erosion)      220 

Gully Erosion         234 

Streambank Erosion                                                28 

Lakeshore Erosion            4 

Existing Urban Land uses         68 

Construction Sites          12 

Total Annual Sediment Load to Eagle Lake           566 Tons/Year 

*Legacy Sediment (Estimated – Not Inventoried)             2240 Tons Total 
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Sub-Watersheds           

 Destination Sediment Delivery  Phosphorus Delivery   Nitrogen Delivery 
Field #             (in tons)               (in pounds)            (in pounds) 

North  
No 

Buffer 
30 ft 75 ft  

No 
Buffer 

30 ft 75 ft  
No 

Buffer 
30 ft 75 ft 

2101 Wetland 7.4 2.6 1.1   16.2 7.1 3.2   8.8 3.9 1.8 

 Subtotal 7.4 2.6 1.1  16.2 7.1 3.2            8.8       3.9 1.8 

West             

2102 Wetland 3.7 1.3 0.6   8.1 3.6 1.6   4.4 2.0 0.9 

2103 Wetland 5.0 1.8 0.8   11.1 4.9 2.2   6.1 2.7 1.2 

n2105 Wetland 3.2 1.1 0.5   6.9 3.1 1.4   3.8 1.7 0.8 

 Subtotal 11.9 4.2 1.8  26.2 11.6 5.2  14.3 6.3 2.9 

Southwest            

s2105 Wetland 7.0 2.5 1.0   15.3 6.9 3.1   8.3 3.8 1.7 

2801 Wetland 7.2 2.6 1.1   16.0 7.2 3.2   8.7 4.0 1.7 

2802 Wetland 6.4 2.3 1.0   14.1 6.3 2.8   7.7 3.4 1.5 

2805 Wetland 10.6 3.7 1.6   23.4 10.3 4.7   12.8 5.6 2.6 

2806 Wetland 10.8 3.9 1.6   23.9 10.8 4.8   13.0 5.9 2.6 

2807 Wetland 5.0 1.8 0.7   10.9 4.9 2.2   5.9 2.7 1.2 

2809 Wetland 7.2 2.6 1.1  16.0 7.2 3.2  8.7 4.0 1.7 

2810 Wetland 2.1 0.8 0.3  4.6 2.2 0.9  2.5 1.2 0.5 

 Subtotal 56.3 20.2 8.4  124.2 55.8 24.9  67.6 30.6 13.5 

South             

s2701 Wetland 2.1 0.8 0.3   4.6 2.2 0.9   2.5 1.2 0.5 

2702 Wetland 4.0 1.5 0.6   8.9 4.0 1.8   4.9 2.2 1.0 

s2703 Wetland 4.8 1.7 0.7   10.6 4.8 2.1   5.8 2.6 1.2 

2704 Wetland 5.0 1.7 0.7   10.9 4.8 2.2   5.9 2.6 1.2 

2705 Ditch 12.0 4.2 1.8   26.5 11.7 5.3   14.5 6.4 2.9 

2707 Wetland 6.2 2.1 0.9   13.6 6.0 2.7   7.4 3.3 1.5 

2708 Wetland 8.1 2.9 1.2   17.8 8.1 3.6   9.7 4.4 1.9 

 Subtotal 61.9 21.8 9.3  136.1 60.6 27.2  74.2 32.8 14.8 

East             

1306 Wetland 7.0 2.5 1.0   15.3 6.9 3.1   8.3 3.8 1.7 

1308 Canal 3.2 1.1 0.5   7.0 3.1 1.4   3.8 1.7 0.8 

1309 Wetland 4.0 1.4 0.6   8.7 3.9 1.7   4.7 2.1 0.9 

2203 Wetland 2.4 1.1 0.4   5.2 2.7 1.0   2.8 1.5 0.6 

2303 Canal 19.9 7.5 3.0   42.7 19.2 8.5   23.3 10.5 4.7 

2304 Canal 12.2 4.4 1.8   26.8 12.1 5.4   14.6 6.6 2.9 

2305 Wetland 7.0 2.5 1.1   15.4 6.8 3.1   8.4 3.7 1.7 

2306 Canal 6.4 2.3 1.0   14.0 6.3 2.8   7.6 3.4 1.5 

2307 Canal 10.6 3.7 1.6   23.3 10.3 4.7   12.7 5.6 2.5 

2308 Canal 4.2 1.4 0.6   9.4 4.1 1.9   5.1 2.2 1.0 

2309 Wetland 3.7 1.3 0.6   8.1 3.6 1.6   4.4 2.0 0.9 

2310 Wetland 4.5 1.6 0.7   9.9 4.4 2.0   5.4 2.4 1.1 

2401 Canal 3.7 1.3 0.6   8.1 3.6 1.6   4.4 2.0 0.9 

2402 Canal 3.6 1.3 0.5   7.8 3.5 1.6   4.3 1.9 0.9 

2404 Canal 7.3 2.6 1.1   16.1 7.3 3.2   8.8 4.0 1.8 

2405 Canal 3.6 1.3 0.6  8.1 3.6 1.6  4.4 2.0 0.9 

n2701 Wetland 3.8 1.5 0.6   8.3 4.0 1.7   4.5 2.2 0.9 

n2703 Wetland 3.4 1.2 0.5   7.5 3.4 1.5   4.1 1.8 0.8 

 Subtotal 110.5 40.0 16.8  241.7 108.8 46.8  131.6 59.4 26.5 

 TOTAL 270 96 41  593 265 119  323 145 65 
             

RED -  
Buffers installed 
since 2007 plan            

                     Table 5 
Sediment and Nutrient Delivery 
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Accomplishments in the Watershed since the last plan in 2007 

Field’s #2303, #2304, #2306, #2307, #2308 have added 50’ to 60’ wide grassed buffers 
installed along Eagle Creek.  The buffers have reduced phosphorus by approximately 
80 pounds per year or 70% of the previous phosphorus loading to Eagle Creek.  

See photo below: 

Grassed Buffers along north side of Eagle Creek (photo taken from Church Road, looking west) 

 

 

Grassed Buffers along south side of Eagle Creek (photo taken from Church Road, looking west) 
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Field’s #2401, #2404, #2405 have installed 30’ to 50’ wide grassed buffers along Eagle 
Creek.  The buffers have reduced sediment by 25 pounds of phosphorus per year or 
60% of the previous loading to Eagle Creek. 

 

BEFORE: Field #2405 winter wheat planted before grassed buffer installed 

AFTER:  Field #2405 after grassed buffer installed (photo in 2016 from Church Road looking east) 
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AFTER:  Field #2405 immediately after grassed buffer was established in 2012 

Nutrient management plans were put into place on 1,243 acres of land within the 
watershed.  Nutrient management involves soil testing and assessing the crops nutrient 
needs to determine fertilizer application rates.  Another aspect of nutrient management 
requires the cropland to be at or below tolerable soil loss rates. 

The ELMD utilized the Lake Protection grant to complete native plantings, rock riprap, 
and biologs along 868 linear feet of shoreline.  Shoreline protection prevents sediment 
from entering the lake due to the lateral recession caused by fetch, ice or wave action.  
The native plantings filter runoff from uplands and provide a natural looking shoreline. 

A rain garden located in the Island Community will reduce direct stormwater runoff and 
allow for infiltration during smaller storm events.  

Legacy Oaks installed 3 detention basins within the subdivision.  The basins will provide 
storage for stormwater and hold sediment.  Maintenance plans will need to be followed 
for continued success of the basins. 
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Eagle Creek facing east from Hwy 75 with existing 25 foot grassed buffer on south side 

 

 

Table 6 

       BEST MANAGEMENT PRACTICES INSTALLED SINCE 2007 

Practice Name Funding Source Units of Measure #'s of Phosphorus Tons of Sediment 

   Reduction Reduction 

Grassed Buffers – (Mills) Landowner 7.0 Acres 81 lbs/yr 45 tons/yr 

Grassed Buffers - (Ehrhardt) CREP 1.7 Acres 14 lbs/yr 10 tons/yr 

Grassed Waterway - (Ehrhardt) CREP 0.4 Acres 145 lbs/yr 110 tons/yr 

Grassed Waterway - (Ament) CRP/LWRM 0.7 Acres 27 lbs/yr 21 tons/yr 

Shoreline Stabilization – (Lietzke) LWRM 60 feet 6 lbs/yr 2 tons/yr 

Nutrient Management (Walker) Landowner 745 Acres Unknown NA 

Nutrient Management (Mills) Landowner 498 Acres Unknown NA 

Grassed Buffers – (Archibald) Landowner 1.2 Acres 20 lbs/yr 9 tons/yr 
CREP, CRP and EQIP Acronyms and 
Definitions on Page 62, 63     
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Nonpoint Source Control Need 

The water quality goals for improving water quality in Eagle Lake include controlling the 
sources of nonpoint source pollution.  These include reducing the levels of sediment, 
phosphorus, bacteria, and other pollutants carried in the runoff to Eagle Lake.  When 
these pollutants are carried to the tributaries and channels leading to the Lake, the 
water quality is degraded and recreational use is restricted.  Removing or inactivating 
pollutants in the lake is a short-term, costly endeavor.   Keeping the pollutants out of the 
runoff is the most effective action that can be undertaken to improve Eagle Lake.  The 
water quality goal is to remove 60% of the phosphorus entering the lake for watershed 
sources. 

Best management practices (BMP’s) can be used to prevent and control non-point 
source pollution.  Properly installed BMP’s can be simple non-structural soil 
conservation measures or complex structural treatment facilities.  The recommended list 
of Best Management Practices needed in the Eagle Lake Watershed is shown on Table 
7.  The completion of these practices is needed to achieve the pollutant load reduction 
goal and achieve the water quality goals and recreational use planned for Eagle Lake. 
 
Agricultural Land 

Cropland erosion is a significant source of sediment.  A sediment reduction can be 
achieved by a reduction in the total erosion rate, stabilization of gullies, and 
establishment of permanent grassed buffers at the lower edge of the cropped fields 
along perennial and intermittent streams. 

Soil conservation practices can also be used:  crop residue management, conservation 
tillage, no-till, vegetative filter strips and cover crops can be used to reduce overall 
erosion rates.  The appropriate conservation methods must be customized to each 
individual farming operation.  Approximately 1500 acres of cropland need soil 
conservation and best management practices that result in the reduction of sediment 
and phosphorus. 

Runoff management practices, such as grassed waterways and filter strips, are 
recommended to correct localized erosion problems.  Approximately 12,960 feet of 
grassed waterways may be needed within the watershed. 

Pasture management and barnyard runoff control methods should be used on all 
livestock operation within the watershed. 
 
Streambank Erosion 

Streambanks with moderate to severe rates of lateral recession should be targeted for 
protection with a combination of biological and hard practices.  Biological practices 
include grading and planting native grasses on the bank, while hard practices include 
stabilizing the streambank toe with riprap.  To completely restore the entire agricultural 
ditch, a two-stage channel will create a more natural and less erosive conveyance for 
storm water. 
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Two-Stage Channel 

Agricultural ditches and channels have long been used to provide important drainage 
and flood control.  Historically, many of these drainageways are designed following 
threshold design techniques and result in a large trapezoidal cross section.  The primary 
purpose of the constructed channel is to convey water from agricultural fields. 

However, when the waterway behaves like an alluvial channel, the ditch can become 
entrenched and have an over widened bed.  As deposition occurs, bank stability 
becomes an issue as sediment deposits force flow into one bank or the other.  This can 
cause streambank failure which leads to further erosion and sediment deposition. 

A two-stage channel approach provides improved physical and ecological performance.  
The fluvial processes at work in a conventional, trapezoidal channel system tends to try 
to develop a flood plain that consists of low benches.  The two-stages consist of: 

• A dominant discharge or channel-forming discharge channel 

• A flood plain bench or flood plain channel 

The two-stage channel design is applicable to low gradient ditches and agricultural 
channels that have long been used primarily for drainage and flood control.  The two-
stage channel will convey water is the same matter, but in a less erosive pattern.  The 
small bank full channel will slightly meander within the ditch.  See traditional channels 
(such as Eagle Creek and Oakcrest Ditch), compared to a two-stage channel below. 
 

Figure 4 
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During construction of a 2 stage channel on the Pike River in Racine County (above) 

 

Construction completed with riprap on potential streambank erosion and erosion netting 
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Shoreline Buffers 

Shoreline buffers should be established along the perennial tributaries to buffer the land 
use from the adjacent areas.  Several federal and state programs are available to 
provide technical assistance and cost-sharing to help establish buffers. 
 
Wetland Restoration 

Wetlands are important resources for the ecological health and diversity within the 
watershed.  Wetlands form the transition between surface, groundwater and land 
resources.  Wetlands are areas that are inundated or saturated by surface water or 
groundwater at a frequency, and with duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.  Wetlands generally occur in depressions and near the bottom 
of slopes, particularly along lakeshores, streambanks, and on large land areas that are 
poorly drained.  Wetlands may, however, under certain conditions, occur on slopes and 
even on hilltops.  In effect, they provide essential breeding, nesting, sanctuary, and 
feeding grounds, as well as offer escape for many forms of fish and wildlife.  In addition, 
wetlands perform an important set of natural fluctuations which include:  water quality 
protection, stabilization of lake levels and stream flows, reduction in stormwater runoff 
by providing areas for floodwater impoundment and storage; and protection of 
shorelines from erosion.  (Racine County LWRMP 2013-2022.) 
Wetland restorations can include multiple best management practices, including:  Tile 
breaks, ditch plugs, shallow ponds, and embankments. 

Wetland Restoration completed in 2007 
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Urban Pollution Control 
 
Existing urban and residential areas should consider these management opportunities 
to improve water quality: 
 

• Direct roof gutter downspouts to grassy, pervious areas.  Rain barrels and rain 
gardens can also be used to collect the runoff. 

• Re-establish road ditches and channels in the watershed with vegetation that has 
a high sediment filtering and infiltration capacity. 

• Reduce the amount of lawn fertilizers and pesticides to minimal use.  Use 
fertilizers that do not contain Phosphorus.  Dispose of leaves and grass clippings 
into mulch or compost, or dispose at a community compost site. 

• Increase street sweeping to once a week on urban/residential streets. 

• Pet waste should be picked up and flushed or buried. 
 
Planned urban areas should follow the following management alternatives: 
 

• All roof gutter downspouts should be directed to pervious areas, rain barrels, or 
rain gardens. 

• Use grassed channels and ditches to convey runoff, rather than direct runoff in 
storm sewers. 

• Detain or treat runoff for all new residential, commercial or industrial land using 
stormwater ponds or the equivalent, with the goal of removing 90% of the 
pollutants during and after construction. 

• Improve the procedures to enforce and inspect the construction site erosion 
control practices that are put in place by Racine County ordinance and Town of 
Dover. 

• Establish natural buffers between construction areas and surface waters or 
wetland.  This can be done through easements and planning. 

 
Other Pollution Sources 
 
Stabilize or remove existing legacy sediment and selectively remove invasive vegetation 
to improve water quality and habitat.  Any dredging of ditches or channels within the 
watershed will likely need WDNR permits.  Any excavation or dredging should be done 
using sediment traps or other methods to intercept sediment during construction. 
 
Refer to the Shoreland Stewardship Series (Appendix C) for more information 
about what you can do as a Lake Homeowner to improve your property and the 
protect Eagle Lake! 
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Land Resource Management Recommendations 

The following land resource management programs and policies should be 
implemented to protect the lake, wetlands, surface waters, environmentally sensitive 
areas and environmental corridors. 

Sub-watershed Priority Ranking:   

First Priority: East and South Sub-watersheds 

Second Priority:   Southwest, North, and West Sub-watersheds 

The East Sub-watershed delivers 60 percent of the total sediment and phosphorus to 
Eagle Lake.  The East sub-watershed delivers approximately 85% of the agricultural 
sediment to Eagle Lake. 

Priority Projects (no particular order or ranking) 

• The Oakcrest Inlet along the north side of field #2705, is a low flowing channel 
that contains legacy sediment, streambank erosion, beaver dam blockages, 
invasive species (buckthorn, honeysuckle, etc.), dead, diseased, and downed 
trees.  Overall, the site can be improved to a more natural state.  To do this, the 
dead, diseased or invasive trees need to be removed.  Then, legacy sediment 
should be excavated from the channel and properly disposed of in a manner to 
not run off.  Finally, a two-stage channel can be created and maintained to 
provide a more natural stream that will flow in stage one during normal base 
line storm event, but utilize the secondary stage during heavy rain or flood 
events.  The site could then be seeded with a native seed mix with erosion 
control netting to stabilize the site.  A conservation easement can potentially be 
placed on this stretch of land to be held by the ELMD or ELIA, along with a 
long-term maintenance agreement to control weeds, prevent the regrowth of 
invasive woody species, and overall maintain the site from beaver dams and 
other blockages to provide a clean stream flow to Eagle Lake. 

• The Oakcrest Inlet to Eagle Lake on the west side of Eagle Road could be 
dredged after applying for and receiving a DNR permit.  The Oakcrest Inlet 
contains a large tree which can be removed as well as many cubic yards of 
legacy sediment.  This would eliminate much of the nutrient rich legacy 
sediment currently at this location. 

• Gully erosion is occurring in Field #2705.  The sediment from this erosion leads 
to the Oakcrest Inlet and eventually into Eagle Lake.  A grassed waterway is 
being proposed to the landowner from the pond behind the fire station down to 
the end of the erosion in this field.  Our staff is currently working with the 
landowner, Town of Dover and the Fire Chief to install a grassed waterway to 
resolve this erosion issue. 

• Legacy sediment can be inventoried in Eagle Creek from Church Road down to 
Hwy 75.  A cross-section inventory can determine the volume of legacy 
sediment in the existing drainage system.  Once inventoried, determinations 
can be made to remove sediment that has accumulated in Eagle Creek.  Based 
on potential cost, a plan can be put together to target the largest accumulations 
of sediment or prioritize removing all sediment on the entire stretch.  An 
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inventory, sediment removal determination, construction plan, permitting, 
bidding and construction will need to occur to improve the overall quality of 
Eagle Creek. 

• While legacy sediment is being inventoried, failing streambanks along the same 
stretch from Church Road down to Highway 75 can be inventoried and 
corrected utilizing grade stabilization or streambank protection installation. 

• The section of Eagle Creek from Highway 75 down to the lake can be 
inventoried for streambank restoration sites, dead and downed tree removal, 
and inventory legacy sediment to determine if dredging is necessary through 
this stretch of Eagle Creek.  

• All cropland with gully erosion potential should be inventoried and impacts 
discussed with the landowner/farmer to make improvements.  The best 
management practices to reduce the erosion include grassed waterways, 
grassed diversions, grassed buffers, sediment control basins, wetland 
restorations, hay rotations, cover crops, and no till.  Fields #2306, #2307, and 
#2705 are priority fields to inventory and determine best management 
practices. 

• Farming can be very intensive when cropland is tilled annually causing less 
infiltration and more runoff.  By farming using soil health principles and systems 
that include no-till, cover cropping and diverse rotations, more farmers are 
increasing their soil’s organic matter and improving microbial activity.  As a 
result, farmers are sequestering more carbon, increasing water infiltration, 
improving wildlife and pollinator habitat-all while harvesting better profits and 
often better yields. 

• Cover crops may be cost-shared at $62 to $73 per acre rate if the farmer 
applies for this conservation practice through the USDA-NRCS field office in 
Union Grove.  Please contact their office at 262-878-1243 ext 3 to speak with a 
technician about possible participation in the program. 

• In January 2017, the Chapter NR 151 – Runoff Management revisions were 
finalized and adopted by the State of Wisconsin.  Subchapter II includes the 
Agricultural Performance Standards required to be met by all Wisconsin 
farmers.  Subchapter III details the Non-Agricultural Performance Standards 
related to new construction sites and areas of redevelopment.  A copy of NR 
151 is available in Appendix B of this plan. 

• Environmental corridors within the watershed should be protected through the 
use of shoreland zoning.  The last of these natural areas can be preserved 
through planned unit developments and cluster homes to protect the natural 
resource features on development sites.  Racine County uses environmental 
corridors around Eagle Lake as a method to prevent clear-cutting trees in areas 
for home construction. 

• All wetlands outside of the shoreland area should be acquired or protected 
through restrictive zoning, easements, or other standards. 

• All lake homeowners should consider rain barrels and/or rain gardens to reduce 
the amount of runoff entering the lake.  Studies have shown that runoff from 
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lawn clippings and fallen leaves have a significant amount of phosphorus.  Cut 
lawn grasses and leaves should not be put into the lake or near storm sewers 
leading to the lake. 

• Water quality testing is recommended at the Oakcrest Inlet, the point Eagle 
Creek crosses Hwy 75 and the deep hole in Eagle Lake.  It is recommended 
that regular testing of phosphorus levels be done at these locations. 

• Conservation crop rotations utilizing hay and other crops that do not necessarily 
demand tillage in clay soils can be used to hold the soil in place.  This creates 
soil structure and promotes soil health while reducing runoff. 

 
Secondary Recommendations 

• Although Eagle Lake is classified as a “Low Energy” Lake by the DNR, 
reducing lakeshore erosion is important along the shoreline.  The entire lake 
can be inventoried and areas of erosion identified and corrected.  The use of 
bio-engineering, riprap or a combination of these practices is needed to 
stabilize the immediate erosion and sedimentation around the lake.  The use of 
bio-logs has been relatively unsuccessful due to fetch and ice movement. 

• A wetland restoration east of Hwy 75, in field #2305 north of Eagle Creek will 
reduce the amount of sediment and nutrients entering Eagle Lake.  The land 
currently floods out during spring and may be converted to wetlands.  Soil 
investigations, tile locations, drainage, and lake protection value would need to 
be engineered to make final determinations on the scope and viability of the 
project. 

• The section of land between Hwy 11 and field #2605.  There are a few options 
to improve drainage or create a more effective stormwater system to reduce 
flooding near Hwy 11 and erosion down the slope. 

• An additional 18,800 feet of gully erosion may exist within cropland boundaries 
or drain to existing wetlands.  The erosion in these areas is a secondary 
priority, but can be completed to reduce sedimentation and filling of wetlands 
within the watershed.  In the remainder of the Eagle Lake Watershed, gullies 
can also be corrected utilizing the same programs. 

• Properly abandoning unused wells within the watershed protects groundwater 
resources from contamination.  Wells should be identified and abandoned.  
Federal, State and County programs may provide cost-sharing for landowners. 

• Easements or Land Acquisitions may be needed to protect environmentally 
sensitive areas on the Lake and around the watershed. 

• The legacy sediment can be soil sampled to determine how much nutrients are 
in the sediment.  The sampling may lead to prioritization of potential projects 
listed in these recommendations. 
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Table 7 
 

Best Management Practices Needed 
 

Eagle Lake Watershed, Racine County 
 
 

Best Management Practice  Number Cost  Total Cost 
 
High Residue Management   1500 Acres $18.00/Ac $  27,000.00 

Cover Crops (1)    1500 Acres $62.50/Ac $  93,750.00 

Crop Rotation Change   570 Acres N/A  $           0.00 

Contour Cropping    320 Acres N/A  $       0.00 

Rotational Grazing    250 Acres $7/Ac/Yr $    1,750.00 

Grassed Waterways (2)(3)   3,300 feet $7.00/ft $  23,100.00 

Grade Stabilization (2)   5 structures $7,000/ea $  35,000.00 

Critical Area Stabilization (2)  3 Acres $3,000/Ac $    9,000.00 

Vegetative Riparian Buffers (1)(3)  15 Acres $200.00/Ac $  45,000.00 

Contour Buffer Strips (1)   5 Acres $200.00/Ac $    1,000.00 

Nutrient Management Plans (1)  1500 Acres $28.00/Ac $  42,000.00 

Pest Management Plans (1)  500 Acres $12.00/Ac $    6,000.00 

Well Abandonment (1)(2)   15 wells $800.00/ea $  12,000.00 

Wetland Restoration (2)(3)   40 acres $4,000/acre $160,000.00 

Lakeshore Erosion protection (2)  500 feet $100.00/ft $  50,000.00 

Streambank Stabilization/Seeding (2) 3000 feet $25.00/ft $  75,000.00 

Bio-Engineering    400 feet $150.00/ft $  60,000.00 

Legacy Sediment Removal   9,600 feet $10.00/ft $  96,000.00 

Two Stage Channel Creation  9,600 feet $12.00/ft $115,200.00 

Conservation Easements     20 acres $5,000/Ac $100,000.00 

Land Acquisition for Protection (4) 40 acres $7,000/Ac $280,000.00 
 
Total Cost of BMP’s              $1,230,200.00 
 

1 Cost Share may be available at a Flat Rate 
2 Cost-share rates may be available (50%, 70%, 75%) 

 3    Cost is over a 15-year period (includes rental rates) 
 4    Appraisals required 
 
*The total includes installation, engineering, program rental rates, easements 
acquisitions and associated costs. 



 59

Information and Education Activities 
 

Goal 
 
The goal of planning information and education activities in the Eagle Lake Watershed 
is to help achieve the pollution reduction goals by using the best management practices 
recommended in the watershed planning project. 
 
 

Objectives 
 
 

1.  The farmers in the Watershed will reduce sediment, phosphorus and runoff        
      from farming activities by using the best management practices. 
 
Activities 
 

• One-on-one farmer contacts by professional conservation technicians. 

• Presentations to farmers at organizational meetings. 

• Watershed tours 

• Field days – demonstration sites/projects 

 

2.  Lakeshore residents will reduce sediment, phosphorus and other forms of pollutants    
     from lakeshore properties. 
 
Activities 
 

• Newsletters and articles 

• Lawn care workshops 

• Lawn soil testing programs 

• Display materials promoting lake protection 

• Complying with the Town phosphorus ordinance 

 
3.  Developers, builders, and contractors will use and maintain construction erosion  
     control methods to prevent the discharge of sediment from construction sites. 
 
Activities 
 

• Construction site erosion control workshops 

• One-on-one contacts 

• Display information materials in Town, County buildings 

• Newspaper press releases 
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4.  Elected officials, business owners, visitors, residents, and children will have  
     opportunities to learn about the value of Eagle Lake.  Some of the following activities  
     are currently being utilized. 
 
Activities 
 

• Voluntary Lake Monitoring Program 

• Newsletter articles 

• Signs at County Parks 

• School Programs 

• Presentations at local civic meetings 

• Display at Town, County 

• Lake clean-up days 

• Student contests 

• Sponsor a Lake Fair 
 
 
5.  Residents in the Watershed have opportunities to learn about the ways to protect the  
     Eagle Lake Watershed. 
 
Activities 
 

• Watershed tours 

• Displays at the County Park, Town Hall and Local businesses 

• Newsletter articles 

• Press release to newspapers 

• Celebrate Earth Day, Arbor Day and National Wetland Week, etc 

• Watershed Clean-up day 
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Programs, Agencies and Environmental Groups to Help Protect Eagle Lake 
 
Protecting Eagle Lake through watershed management is dependent on cooperative 
and coordinating actions by Racine County, the Town of Dover and some federal and 
State units of government.  Implementation of the Best Management Practices and the 
information and educational activities recommended in this plan require qualified 
technical staff support.  Table 8 lists the types of activities and cost of the required 
technical assistance needed in the Eagle Lake Watershed. 
 
The following agencies direct programs and policies targeted at watershed protection 
and resource management and may provide some level of support to the 
recommendations of this plan. 
 
 
Land Use and Development 
 
Protecting the Eagle Lake Watershed can only come with the proper development and 
management of land.  The type and location of land uses in the watershed determines 
the type and amount of distribution of non-point sources of pollution.  The Regional 
Land Use Plan for Southeastern Wisconsin:  2035, prepared and adopted by the 
SEWRPC, should serve as a blue print to guide development in the Eagle Lake 
Watershed.  This plan defines some key standards which should be used to protect the 
water quality of Eagle Lake.  They include: 
 

1.  Urban land uses should only be permitted in areas served by a centralized    
     sanitary sewage facility. 

 
2.  No development should occur within the environmental corridors or on lands  
     that are environmentally sensitive. 

 
3.  Agricultural lands should be preserved with the appropriate agricultural zoning  
     designation. 

 
A Land Use Plan for the Town of Dover 2020 was adopted in 1999.  This plan is 
incorporated into the land management recommendations of this plan. 
 
 
Shoreland Protection 
 
Racine County is required by Wisconsin State Statutes to regulate shoreland zoning.  
The shoreland includes those areas within 1,000 feet of any lake or 300 feet of any 
navigable waterway or the landward side of the floodplain (see Map 12, page 62). 
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Erosion Control Ordinance 

The Town of Dover enacted an erosion control ordinance under the authority granted by 
Wisconsin Statutes Sections 60.10(209c), 60.22(3), 61.334 (1), 92.07, 101.65 and 236. 
(Ord. 97-35 & 9.05(A)).  It is the purpose of the ordinance codified in this chapter to 
preserve the natural resources; to protect the quality of the waters of the state and to 
protect and promote the health, safety and welfare of the people, to the extent 
practicable by minimizing the amount of sediment and other pollutants carried by runoff 
or discharged from construction sites to lakes, streams and wetlands.  This chapter 
applies to land disturbing and land development activities on lands within the 
boundaries and jurisdiction of the municipality except for one- and two-family dwellings 
as indicated in the Uniform Dwelling Code. (Ord. 97-35 & 9.05(C)). (Appendix B). 
 
Racine County Agencies 
 
Racine County Development Services Department provides assistance in the protection 
of Eagle Lake and the surrounding watershed by enacting and enforcing the current 
County ordinances.  Activities under the shoreland zoning ordinance are regulated by 
Racine County.  (See Map 12) 
 
Racine County Land Conservation Division (LCD) provides assistance in the protection 
of the soil and water resources in Racine County.  The Land Conservation staff provides 
technical, financial and educational assistance to landowners under a variety of locally 
administered State and Federal funded programs.  Racine County Land Conservation 
Committee (LCC) has adopted over the years the Agricultural Soil Erosion Control Plan 
in the 1980’s, the Racine County Land and Water Resource Management Plan in 2000, 
updated in 2007 and 2013.  
 
Wisconsin Agencies  
 
The WDATCP provides cost share assistance to the local Land Conservation 
Departments for implementing several programs.  This includes the cost share dollars to 
implement conservation practices through the Land & Water Resource Management 
Program and the Conservation Reserve Enhancement Program (CREP). 
 
WDNR has the authority to protect and manage the surface waters of the State, 
including wetlands.  The many state laws, rules, and programs provide the means to 
protecting the water quality of the surface waters, wetlands and other sensitive lands 
including the Lakes Planning and Protection Grant Programs. 
 
Federal Agencies 
 
The United States Congress provides protection of certain wetlands around the nation.  
The two regulatory programs are found in Section 404 of the Federal Pollution Control 
Act of 1972, as revised by the Clean Water Act.  The Army Corps of Engineers 
(USCOE) and the EPA regulate the placement of dredged and fill material into the 
waters of the United States which includes the wetlands. 
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The USDA administers several federal programs aimed at protecting the wetlands, 
water quality and soil resources.  These programs are revised every 5 years under the 
Federal Farm Bill.  Several federal programs administered by the FSA and the NRCS, 
could assist in the advancement of watershed protection for Eagle Lake.   These are the 
Conservation Reserve Program (CRP), Wetland Reserve Program (WRP), 
Environmental Quality Incentive Program (EQIP) and the Wildlife Habitat Incentives 
Program (WHIP).  The US Fish & Wildlife Agency (USF&W) can also assist in wetland 
development. 
 
 
Environmental Groups 
  
Eagle Lake Management District, Eagle Lake Improvement Association and the 
Wisconsin Lakes organization provide lake protection and management.  The groups 
can raise funds and apply for grants to implement this plan.  Lake protection grants can 
assist in advancing the overall goals of land management as recommended in this plan. 
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ACRONYMS AND GLOSSARY 
 
ACRONYMS 

AU Animal Units 

BMP Best Management Practice 

BARNY Barnyard Modeling Program 

CREP Conservation Reserve Enhancement Program 

DATCP Department of Agriculture, Trade and Consumer Protection 

EDLUPC Economic Development & Land Use Planning Committee 

ELSUD Eagle Lake Sewer Utility District 

EPA Environmental Protection Agency 

EQIP Environmental Quality Incentives Program 

FSA USDA-Farm Service Agency 

GIS Geographical Information System 

I&E Information and Education 

LCC Land Conservation Committee 

LCD Land Conservation Division 

LWRMP Land & Water Resource Management Plan 

NPS  Nonpoint Source Pollution 

NRCS USDA -Natural Resources Conservation Service 

PWDS Public Works and Development Services 

SEWRPC Southeastern Wisconsin Regional Planning Commission 

STEPL Spreadsheet Tool for Estimating Pollutant Load 

 “T” Tolerable Soil Loss Rate 

USACOE United States Army Corp of Engineers 

USDA United States Department of Agriculture 

USF&W United States Fish and Wildlife Service 

USGS        United States Geological Survey 

WAL Wisconsin Association of Lakes 

WDNR Wisconsin Department of Natural Resources 
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GLOSSARY 

ATCP 50 – The chapter of Wisconsin’s Administrative Code that implements the Land 
and Water Resource Management Program as described in Chapter 92 of the 
Wisconsin Statutes. 

Animal Units (AU) – A unit of measure to determine the total number of single animal 
types or combination of animal types at an animal feeding operation based on DNR-
NR243. 

BARNY - NRCS “Evaluation System to Rate Feedlot Pollution Potential”.  A computer 
model that predicts nutrient runoff from animal lots.  

Best Management Practices (BMPs) – The most effective practice or combination of 
practices for reducing nonpoint source pollution to acceptable levels. 

Chapter 92 – Portion of the Wisconsin Statutes outlining the soil and water 
conservation, agricultural shoreland management, and animal waste management laws 
and policies of the State. 

Conservation Plan – A record of decisions and intentions made by land users 
regarding the conservation of the soil, water and related natural resources of a 
particular unit of land. 

Conservation Reserve Program (CRP) – A provision of the Federal Farm Bill that 
takes eligible cropland out of production and puts that land into grass or tree cover for 
10 to 15 years. 

Conservation Reserve Enhancement Program (CREP) – An add-on to the CRP 
program which expands offers extra incentives and bonuses in 15 year or perpetual 
contracts. 

Department of Agriculture, Trade and Consumer Protection (DATCP) – The State 
agency responsible for establishing statewide soil and water conservation policies and 
administering the State’s soil and water conservation programs. The DATCP 
administers State cost-share funding for a variety of LWCC operations, including 
support for staff, materials and conservation practices. 

Development Services– The Racine County office responsible for zoning 
administration, land conservation, land use planning, land information and GIS. 

Environmental Protection Agency (EPA) – The agency of the Federal government 
responsible for carrying out the nation’s pollution control laws. It provides technical and 
financial assistance to reduce and control air, water, and land pollution, and is 
responsible for administering the Clean Water Act.  

Environmental Quality Incentives Program (EQIP) – Federal program to provide 
technical and cost-sharing assistance to landowners for water quality protection. The 
program focuses on whole farm planning to reduce nonpoint source pollution. 
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Eutrophication – The process by which a body of water becomes enriched in dissolved 
nutrients (such as phosphorus) that stimulate the growth of aquatic plant life usually 
resulting in the depletion of dissolved oxygen. 

Geographic Information Systems (GIS) – A computerized system of maps and layers 
of data about land including soils, land cover, topography, field boundaries, roads and 
streams, zoning and land use, etc. 

Land Conservation Committee (LCC) – The portion of the County government that is 
empowered by Chapter 92 of the Wisconsin Statutes to conserve and protect the 
County’s soil, water and related natural resources. 

Natural Resources Conservation Service (NRCS) – The NRCS is under the direction 
of the United Stated Department of Agriculture (USDA) and is responsible for soil 
survey inventory and information, farm conservation planning, and providing technical 
assistance to landowners regarding best management practices. 

Nonpoint Source Pollution (NPS) – Pollution resulting from many small and diffuse 
sources, unlike point source pollution, which results from one identifiable source. Soil 
erosion, livestock waste, stormwater runoff, nutrients such as nitrogen and phosphorus, 
and other pollutants are all examples of nonpoint source pollution. 

Southeastern Wisconsin Regional Planning Commission (SEWRPC) – 
Governmental organization providing regional scale planning services to the seven-
county Southeastern Wisconsin Region. These services include land use planning, 
transportation, environmental (wetlands, engineering, soils, and lake management), 
economic development, and GIS. 

Tolerable Soil Loss (T) – Tolerable soil loss refers to the maximum allowable soil loss 
rate (tons/acre/year) for individual soil types. This rate refers to the amount of soil loss 
that can occur annually while the soil still remains agriculturally productive. It does not 
refer to the time it takes to naturally regenerate the soil. 

United States Department of Agriculture (USDA) – Branch of Federal government 
with responsibilities in the areas of food production, forestry, and wildlife and fisheries. 

Watershed – The geographic area which drains to a particular river, stream, or 
waterbody. 

Wisconsin Department of Natural Resources (WDNR) – The State agency 
responsible for managing State owned lands and protecting public waters of the State. 
The WDNR also administers programs to regulate, guide and assist land conservation 
programs within individual counties, as well as landowners in managing land, water, 
fish, and wildlife. 
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Town of Dover 
 

 Chapter 16.44  
 

Erosion Control Ordinance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 
 



 
 



 
 



 



 



 



 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

Racine County 
 

Sec. 20-1167 
  

Procedures for  
Livestock Siting Facilities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



 



 
 



 
 
      
 
 



 
 

 
 
 

Racine County 
 

Article XIII 
  

Animal Waste  
Management Ordinance 
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