
 

1 
 

DODGE COUNTY 

LAND AND WATER  

RESOURCE MANAGEMENT PLAN  

 

     
 

     
 

     
 
 
 



 

2 
 

DODGE COUNTY 
2022-2032 

Land and Water Resource Management Plan 

 
 

October 2022 
 

 
MISSION STATEMENT 

 
Working together to provide education, information and technical assistance to  

residents and units of government in Dodge County to protect, restore and  
sustain our soil and water resources. 

 
Prepared by: 

The Dodge County Land and Water Conservation Department 
 

John Bohonek, County Conservationist 
    Dave Braunschweig, Conservation Technician 
    Jon Duckert, Conservation Technician 

Robert Bird, Conservation Agronomist 
    Jared Winter, Conservation Technician 
    Becky Justmann, Administrative Support Specialist 

 
 

Dodge County Land and Water Conservation Committee 
 

    Larry Bischoff, Chair 
    Dale Macheel, Vice Chair 
    Lisa Derr, Secretary 
    Bill Foley, Lake District Representative 

Andrew Johnson, Member 
    Ken Weninger, Member appointed from FSA Committee 

Rodger Frievalt, Member 
 
 
 
 
 



 

3 
 

ACKNOWLEDGEMENTS 
 

Citizens Advisory Committee 
 

    Josh Bendorf, Pheasants Forever 
Nicki Hupf, Beaver Dam Lake District 

    Rebecca Dymzarov, Rock River Coalition 
    Addie Schlussel, Rock River Coalition 

Calvin Geertsma, Cash/Grain Farmer 
Phil Laatsch, CCA Agronomist/Ag Consultant 
Christine Lilek, Lake Sinissippi Lake District 

    Dale Redlin, Dairy Farmer 
    
     
 
 

Cooperating Agencies and Advisors 
 

    Dylan Bell, Wisconsin DNR Forester 
    Dale Gasser, Wisconsin DNR Water Quality Specialist 

Cory Drummond, USDA-Natural Resources Conservation Service 
    Nate Olson, Dodge County Land Resources and Parks Department 
    Jesse OΩbŜƛll, Dodge County Land Resources and Parks Department 

Matt Peplinski, USDA-Farm Services Agency 
    Michelle Probst, University of Wisconsin Extension 
    Paul Samerdyke, Wisconsin DNR Wildlife Biologist 
    Laura Stremick-Thompson, Wisconsin DNR Fish Biologist 
    Lisa Trumble, DATCP 
    Dale Gasser, Water Resource Management Specialist 
    Andrew Craig, Water Resource Management Specialist 

 
 
 
 
 
 

 
 
 
 
 



 

4 
 

TABLE OF CONTENTS 
 

ACKNOWLEDGEMENTS ............................................................................................................................. 2 
 
PLAN SUMMARY ....................................................................................................................................... 7 
 
Chapter 1. Plan Development Process .................................................................................................... 9 
 Citizen/Public Involvement ............................................................................................................... 9 
 
Chapter 2. County Setting, Natural Resources and Trends .................................................................. 10 
 Location ........................................................................................................................................... 10 
 Geography and Topography ............................................................................................................ 10 
 Existing Land Use and Land Use Trends .......................................................................................... 10 
 Soils .................................................................................................................................................. 16 
 Natural Resources ........................................................................................................................... 19 
 
Chapter 3. Soil Erosion and Water Quality Coniditions ........................................................................ 30 
 Upper Rock River Basin ................................................................................................................... 40 
           Ashippun River ....................................................................................................................... 40 
           Beaver Dam River ................................................................................................................... 42 
           Calamus Creek ........................................................................................................................ 46 
           East Branch Rock River ........................................................................................................... 46 
           Lower Crawfish River .............................................................................................................. 47 
           Maunesha River ...................................................................................................................... 47 
           Middle Rock River ................................................................................................................... 48 
           Rubicon River .......................................................................................................................... 48 
            Lake Sinissippi ........................................................................................................................ 49 
           Upper Crawfish River .............................................................................................................. 51 
           Upper Rock River .................................................................................................................... 51 
 Milwaukee River Basin .................................................................................................................... 52 
 Upper Fox River Basin ..................................................................................................................... 53 
           Lower Grand River .................................................................................................................. 53 
 Farmer Led Group ........................................................................................................................... 54 
 
Chapter 4. Groundwater Monitoring Program ..................................................................................... 55 
 Groundwater Basics ........................................................................................................................ 55 
 Groundwater Susceptibility ............................................................................................................. 56 
 Groundwater Quality ....................................................................................................................... 59 
 Nutrient Management Program ...................................................................................................... 61 
 Nitrate Trends.................................................................................................................................. 63 
 Atrazine ........................................................................................................................................... 65 
 General Groundwater Quality ......................................................................................................... 65 
 
 



 

5 
 

Chapter 5. Resource Concerns, Goals and Objectives .......................................................................... 67 
 Groundwater Protection ................................................................................................................. 67 
 Soil Erosion/Sediment Delivery ....................................................................................................... 67 
 Farm Drainage/Wetland Management ........................................................................................... 67 
 Nutrient Management .................................................................................................................... 67 
 Wildlife Management Control ......................................................................................................... 67 
 Conservation Education of Agricultural Producers ......................................................................... 68 
 Conservation Education of the General Public ............................................................................... 68 
 Loss of Farmland .............................................................................................................................. 68 
 Encourage Environmentally Desirable Types of Land Use Conversion ........................................... 68 
 Miscellaneous Resource Issues ....................................................................................................... 68 
 Dƻŀƭ мΥ tǊƻǘŜŎǘ ŀƴŘ LƳǇǊƻǾŜ ǘƘŜ vǳŀƭƛǘȅ ƻŦ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ DǊƻǳƴŘǿŀǘŜǊ wŜǎƻǳǊŎŜǎ ................. 69 
 Dƻŀƭ нΥ tǊƻǘŜŎǘ ŀƴŘ LƳǇǊƻǾŜ ǘƘŜ vǳŀƭƛǘȅ ƻŦ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ {oil Resources and Surface Water         
               Resources ............................................................................................................................ 69 
 Goal 3: Protect Dodge County Land & Water Resources from Adverse Impacts Caused by                 
               Cropland Drainage and Wetland Alterations ..................................................................... 69 
 Goal 4: Protect Dodge County Agriculutral Interests from Wildlife Crop Damage......................... 70 
 Goal 5: Increase Farmer and Rural Landowner Awareness and Knowledge of Land & Water             
               Resource Issues in Dodge County ....................................................................................... 70 
 Goal 6: Increase General Public Awareness and Knowledge of Land & Water Resource Issuesin       
               Dodge County ..................................................................................................................... 70 
 Goal 7: Encourage Environmentally Desirable Types of Land Use Conversions ............................. 70 
 Goal 8: Resource Enhancement through Collaboration ................................................................. 70 
 
Chapter 6. NR 151 Agricultural Performance Standards ...................................................................... 72 
 NR 151 Nonpoint Runoff Rules ....................................................................................................... 72 
 Local Implementation Strategy ....................................................................................................... 72 
 Information and Education ............................................................................................................. 73 
 Priority Farm Identification ............................................................................................................. 73 
 One-on-One Farm contacts ............................................................................................................. 73 
 Documentation of NR 151 Evaluations and Landowner Notifications ........................................... 74 
 Enforcement Action......................................................................................................................... 75 
 Appeals ............................................................................................................................................ 75 
 Other Local Regulations .................................................................................................................. 75 
 Coordination with other Agencies and Programs ........................................................................... 75 
 Federal Programs ............................................................................................................................ 76 
 State Programs ................................................................................................................................ 77 
 County and Local Programs ............................................................................................................. 77 
 Private Conservation Organizations ................................................................................................ 78 
 
Chapter 7. Information and Education Strategy ................................................................................... 80 
 
Chapter 8. Evaluation and Monitoring .................................................................................................. 81 
 
 



 

6 
 

List of Appendices 
Appendix A ς References ....................................................................................................................... 82 
Appendix B ς Citizens Survey ................................................................................................................. 84 
Appendix C ς ATCP Standards for Cost-Shared Practices ...................................................................... 86 
Appendix D ς Best Management Practices ............................................................................................ 87 
Appendix E ς Endangered Species List ................................................................................................... 88 
Appendix F ς Land and Water Plan Budget ............................................................................................ 90 
Appendix G ς 5 Year Work Plan ............................................................................................................. 91 
Appendix H ς CAFO Permit Farms .......................................................................................................... 95 
Appendix I ς Nutrient Management Plans in 9-Key Element Watersheds ............................................ 97 
 
List of Figures 

Figure 2-1: Regional Setting ............................................................................................................ 12 
Figure 2-2: Aerial ς Relief ................................................................................................................ 13 
Figure 2-3: Existing Land Use ........................................................................................................... 14 
Figure 2-4: General Soil Associations .............................................................................................. 18 
Figure 2-5: Surface Water Bodies .................................................................................................... 21 
Figure 2-6: Major Surface Water Bodies ......................................................................................... 22 
Figure 2-7: Woodlands .................................................................................................................... 25 
Figure 2-8: Wetlands ....................................................................................................................... 29 
Figure 3-1: Watersheds, Streams and Surface Water ..................................................................... 37 
Figure 3-2: HUC12 Watersheds, Streams, and Surface Water ........................................................ 38 
Figure 3-3: Impaired Waters ........................................................................................................... 39 
Figure 3-4: Dodge County Soil Erosion Trends ................................................................................ 39 
Figure 3-5: Beaver Dam Lake Phosphorus....................................................................................... 43 
Figure 4-1: Groundwater and the Water Table Illustration ............................................................ 55 
Figure 4-2: DNR Groundwater Nitrogen Targeted Areas ................................................................ 57 
Figure 4-3: Uppermost Bedrock Type of Dodge County ................................................................. 58 
Figure 4-4: Depth of Bedrock .......................................................................................................... 58 
Figure 4-5: Soil Drainage ................................................................................................................. 59 
Figure 4-6: Average Nitrate Levels by Township ............................................................................. 60 
Figure 4-7: Agriculutre Land Use ..................................................................................................... 61 
Figure 4-8: Average Nitrate Concentrations for Public Water Systems .......................................... 63 
Figure 4-9: General Locations of Public Wells ................................................................................. 64 
Figure 4-10: Atrazine Prohibition Areas .......................................................................................... 65 
 

List of Tables 
Table 2-1: Existing Land Use ............................................................................................................ 15 
Table 2-2: Surface Water by Township ........................................................................................... 20 
Table 2-3: Wetlands by Township ................................................................................................... 28 
Table 3-1: Impaired Waters List ...................................................................................................... 31 
Table 4-1: Summary of Nitrate and Coliform Bacteria .................................................................... 62 
Table 4-2: Summary of Public Well Data ......................................................................................... 64 
Table 4-3: Well Water Quality Summary of other Parameters ....................................................... 66 

 



 

7 
 

PLAN SUMMARY 
 

Introduction 
 
!ǎ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ŎƻƴǘƛƴǳŜǎ ǘƻ ƎǊƻǿ (87,839 according to the US Census Bureau 2019 
Population Estimates), land use pressures and conflicts increase, and the protection of our land and 
water resources becomes a greater challenge. County residents are demanding that our land and 
water resources be available for their use in a clean, safe, and undamaged condition. The protection 
and improvement of our natural resources has become a high priority in the minds of many county 
citizens. The chŀƭƭŜƴƎŜ ōŜŦƻǊŜ ǳǎ ƛǎ ǘƻ ƳŜŜǘ ǘƘŜ ǇǳōƭƛŎΩǎ ŘŜƳŀƴŘ ŦƻǊ ƘƛƎƘ ǉǳŀƭƛǘȅ ƭŀƴŘ ŀƴŘ ǿater 
resources in a timely and cost-effective manner. 
 
In 1997, Wisconsin Act 27 created a county land and water resources management planning 
initiative. 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ŦƛǊǎǘ [ŀƴŘ and Water Resource Management Plan was written in 1999, 
subsequently revised in 2007, and is now revised to address current and future resource 
management issues. As with the original plan in 1999, the revised plan from 2007, and the revised 
plan from 2012, this plan was developed using a locally led process for public input and will rely on 
the locally led process for successful plan implementation. Information and data necessary for plan 
development was requested and obtained with the assistance of county landowners and other 
residents, various government agencies, and private conservation organizations. These same 
landowners, government agencies, and private organizations will need to collaborate to accomplish 
the identified goals and objectives. 
 
Successful implementation will require that adequate financial resources be provided to cost-share 
the installation of needed land and water conservation practices. It will also require that adequate 
financial resources be provided to support the technical staff needed in the Dodge County Land and 
Water Conservation Department, as well as in other state and federal conservation agencies. 
Coordination and cooperation between all levels of government and with private conservation 
organizations will be essential if this plan is to be effectively implemented.   
 
Chapter Summaries 
 
Chapter 1:    Plan Development Process 
Data and information used in the development of this plan was obtained from various local, county, state 
and federal agencies and private organization documents and reports, the input of various local, county, 
ǎǘŀǘŜ ŀƴŘ ŦŜŘŜǊŀƭ ŀƎŜƴŎȅ ŀƴŘ ǇǊƛǾŀǘŜ ƻǊƎŀƴƛȊŀǘƛƻƴ ǎǘŀŦŦΣ ŀƴŘ ŦǊƻƳ Ŏƻǳƴǘȅ ŎƛǘƛȊŜƴǎΦ ! ŎƛǘƛȊŜƴΩǎ ŀŘǾƛǎƻǊȅ 
committee was convened by the Dodge County Land and Water Conservation Committee to assist with 
identifying and prioritizing resource concerns in Dodge County. The public was informed and invited to 
participate in the plan development process by general circulation news releases 
 
Chapter 2:     County Setting, Natural Resources and Trends 
Dodge County is located in south central Wisconsin, covering a surface area of 576,000 acres. This chapter 
ŘŜǎŎǊƛōŜǎ ǘƘŜ ŎƻǳƴǘȅΩǎ ŘŜƳƻƎǊŀǇƘƛŎǎΣ ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƴŘƛǘƛƻƴ ƻŦ ǘƘŜ ǊŜǎƻǳǊŎŜǎΣ ŀƴŘ ǘǊŜƴŘǎ 
within the county. 
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Chapter 3: Soil Erosion and Water Quality Conditions 
.ŜŎŀǳǎŜ ŀƎǊƛŎǳƭǘǳǊŜ ŘƻƳƛƴŀǘŜǎ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ƭŀƴŘǎŎŀǇŜΣ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ƴƻƴǇƻƛƴǘ Ǉƻƭƭǳǘŀƴǘǎ Ŏŀƴ ōŜ 
attributed to agricultural land use activities. Data is provided showing soil loss trends based on Dodge 
/ƻǳƴǘȅΩǎ ¢ǊŀƴǎŜŎǘ {ǳǊǾŜȅΦ {ǳǊŦŀŎŜ ǿater quality conditions are discussed as well as our 5-year countywide 
well monitoring program for Nitrates. Dodge County contains multiple impaired waters and is subject to 
the 2012 Rock River TMDL report. Surface water quality continues to be an integral part of the 
Community lifestyle with a significant portion of the population living on or recreating on our rivers, 
creeks and lakes. 
 
Chapter 4: Groundwater Monitoring Program 
UW Stevens Point developed a five-year countywide well testing program for Nitrates for Dodge County. 
We started testing 376 wells with a goal of no less than 240 wells by the end of the program. Our goal is 
to see trends in Nitrate levels and if there are areas that exceed 10 mg/L nitrate levels or are showing an 
increase, we can focus our efforts in those areas. In addition, if an area shows a reduction in Nitrates, we 
can look at those areas to see what has changed to use in other areas.  
 
Chapter 5: Resource Concerns, Goals and Objectives 
Resource concerns that were discussed by the Citizens Advisory Committee (CAC) are listed here. The CAC 
reviewed the public survey and considered those results when listing their resource concerns. The CAC 
identified goals and objectives to address the resource concerns. 
 
Chapter 6: NR 151 Agricultural Performance Standards 
A complete presentation of the agricultural nonpoint performance standards and prohibitions as detailed 
ǿƛǘƘƛƴ !ŘƳƛƴƛǎǘǊŀǘƛǾŜ wǳƭŜ bw мрм ƛǎ ƻǳǘƭƛƴŜŘΦ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ǇǊƻǇƻǎŜŘ ǎǘǊŀǘŜƎȅ ŦƻǊ ƛƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ bw 
151 Runoff Rules is described in this section. The strategy includes information and education activities, a 
priority farm identification process, a strategy for making one-on-one farm contacts, a description of what 
documentation will be prepared for NR 151 evaluation activities, and other local regulations that 
complement the NR 151 implementation process. 

 
Chapter 7: Information and Education Strategy 
Dodge County Land and Water Conservation Department will carry out various information and education 
activities to help achieve the goals and objectives of this plan. A variety of educational outreach activities 
are planned, including one-on-one landowner contacts, farmer workshops, newsletters, press releases, 
and field days. 
 
Chapter 8: Evaluation and Monitoring 
Various activities will be undertaken in an effort to track and evaluate progress in implementing this plan.  
Specific measurement tools will be used to monitor the degree of achievement for each of the seven 
major goals established in the plan. 
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CHAPTER 1 
PLAN DEVELOPMENT PROCESS 

 
Plan Development Process 
 
The Dodge County Land and Water Resource Management Plan was developed based on data and 
other information obtained from various local, county, state, federal agency and private organization 
documents and reports, and from the input of various local, county, state, federal agency and private 
organization staff and county citizens. 
 
Citizen/Public Involvement 
 
Dodge County initiated a survey in 2021 for public input (Appendix B). Common areas of concern 
were: 
 
 Loss of Farmland 
 Soil Nutrient Runoff 
 Groundwater Quality 
 Large Farms 
 Ag Practices/Soil Health 
 Water Quality of Lakes  
 
A Citizens Advisory Committee (CAC) was established to review the survey results and assist in the 
revision of the Land and Water Plan. A copy of the current Land and Water Plan was provided to the 
CAC for review before we met. The CAC met on November 30, 2021 and January 26, 2022.  
 
The CAC reviewed the survey results, went through the resource concerns, goals, and objectives of 
the current plan. Changes were made as needed to the current goals and objectives that addressed 
5ƻŘƎŜ /ƻǳƴǘȅΩǎ ǊŜǎƻǳǊŎŜ ŎƻƴŎŜǊƴǎΦ 
 
A draft of the proposed 2022 revised plan was distributed to the CAC on June 9, 2022. The public was 
given opportunities to review and comment on the proposed plan via a news release distributed to 
local news media outlets for general circulation on August 10 and 17, 2022. 
 
A public hearing was held for the Dodge County Land and Water Resource Management Plan on 
August 22, 2022. 
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CHAPTER 2 
COUNTY SETTING, NATURAL RESOURCES AND TRENDS 

 
Location 
 
Dodge County was established in 1836. Dodge County is located in south-central Wisconsin. It has 9 
cities, 11 villages, and 24 towns covering 907 square miles with a total land area of 576,000 acres. 
(See Figure 2-1).  The largest city found entirely within the county boundaries is Beaver Dam. Four 
other large communities found partially in Dodge County and partially in adjoining counties include 
Randolph and Columbus on the west, Watertown on the south, and Waupun on the north. The City of 
Juneau is located in the center of Dodge County and is the county seat. There are 9 lakes, 21 ponds, 
and 26 unnamed impoundments in Dodge County. The largest lake is Beaver Dam Lake at 6,718 acres. 
There are 46 named rivers and creeks in Dodge County, the longest being the Rock River at 
approximately 77 miles. 
 
Geography and Topography 
 
During the Ice Age, a massive ice sheet covered all of Dodge County. ¢ƘŜ ŎƻǳƴǘȅΩǎ ǇǊŜǎŜƴǘ Řŀȅ 
topography was shaped by the advance and retreat of this ice mass. Glacial debris was deposited as 
ground moraine and other glacial formations, varying in thickness from 100 to 300 feet in depth. One 
of the unique glacial formations are the glacial drumlin hills. Dodge County has one of the highest 
concentrations of drumlins in the world. Figure 2-2 shows the orientation of these drumlin hills.  
There is approximately 430 feet of elevation change in Dodge County, with the highest point reaching 
1,220 feet above sea level in the northeast, to 790 feet above sea level in the southwestern portions 
of the county. The two most prominent topographic features in the county include the very flat 
marsh area known as the Horicon Marsh, and the Niagara Escarpment, which runs along the eastern 
edge of the Horicon Marsh, rising above the marsh in some areas by as much as 190 feet. 
 
Existing Land Use and Land Use Trends 
 
The land use pattern of Dodge County consists of rural towns containing mostly agricultural land and 
scattered residential development, along with several small, incorporated communities. The existing 
land uses in Dodge County are shown on Figure 2-3. Table 2-3 details the existing land uses and 
acreages of Dodge County. 
 
By far the largest of the land use categories is the combined total for agriculture and 
undeveloped/vacant land. This category also includes wetlands and open spaces.  Agriculture is 
central to the culture, economy, and landscape of Dodge County. Approximately 70.5% of the total 
land cover in the county is in farmland uses. Here are some Dodge County stats from the 2012 and 2017 
USDA Census of Agriculture: 
 

¶ The amount of land in farms in Dodge County increased by 1 acre to 405,992 acres.  

¶ The average size of farms increased 0.7% from 216 acres to 232 acres.   

¶ The number of farms decreased by 13 to 1,749.  
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¶ The number of dairy operations decreased from 308 to 223. 

¶ The number of milk cows increased from 37,301 to 38,880. 

¶ The number of beef cows increased from 3,314 to 5,673. 

¶ The number of swine decreased from 18,803 to 8,482. 

¶ The acres of corn increased from 134,893 to 155,526. 

¶ The acres of soybeans increased from 66,223 to 93,104. 

¶ The acres of wheat increased from 14,217 to 15,965. 

¶ The acres of hay/forage decreased from 54,060 to 51,503. 
 
 
Residential development in Dodge County consists mainly of single-family housing, including farmsteads.  
Limited multi-family housing, manufactured housing, and seasonal housing units are also present.  
Residential development is mostly scattered throughout the county, and generally follows transportation 
corridors. However, small concentrations of residential development can be found along lake shorelines, 
and adjacent to incorporated municipalities. More intensive residential development, such as duplexes, 
condominiums, and apartments can be found in villages and cities in Dodge County. 
 
Commercial growth can be witnessed throughout the county. Many of the major roadways attract 
businesses. In recent years, commercial growth has occurred in the Mayville/Horicon area, and on U.S. 
Highway 151 and State Highway 33 corridors near Beaver Dam. The Beaver Dam area has captured a 
substantial number of traditional highway commercial uses such as gasoline stations, fast-food 
restaurants, and convenience shopping. The City of Waupun has also seen significant commercial 
development areas along State Highway 49. 
 
aƻǎǘ ƛƴŘǳǎǘǊƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ŎƛǘƛŜǎ ŀƴŘ ǾƛƭƭŀƎŜǎΣ ǿƘƛŎƘ ƘŀǾŜ ǘƘŜ 
infrastructure (i.e., sewer and water) to support this type of development. Most of the cities and villages 
have industrial parks. However, some fringe areas around traditional urban centers have recently seen 
development of open land for industrial uses, due to the expansion of utilities and transportation 
networks. 
 
Public and quasi-public land uses perform a support function to the people living and working in both 
urban and rural environments. Land uses within this classification include hospitals, schools, cemeteries, 
and churches, along with government offices and public buildings. There are five jails and prisons serving 
a population of 87,833 people. The amount of land devoted to these uses is not large in comparison to 
the other land use categories, but these facilities provide critical support and employment opportunities 
to the population of the county. 
 
Dodge County has many areas that are dedicated for use as parks and recreational land. The effects of a 
growing county population, growing interest in outdoor activities, and increases mobility will place 
greater demands on recreational facilities in the county. The preservation of public recreational areas as 
the county continues to grow is a key element in maintaining the quality of life in Dodge County.  
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 Figure 2-1, Regional Setting 
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 Figure 2-2, Aerial - Relief 

Dodge County, Wisconsin 
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Figure 2-3, Land Cover Use 
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Table 2-1  

Existing Land Use, Dodge County  

  

Percent 
of  

Land Use Acreage Total  
 Developed/Low Intensity 21,831.40 3.76  
 Developed/Open Space 13,747.30 2.37  
 Developed/Medium Intensity 8,284.60 1.43  
 Developed/High Intensity 2,584.20 0.45  
 Barren 1,117.10 0.19  
Forest 26,334.10 4.54  
Wetlands 113,830.70 19.61  
Open Water 21,328.80 3.67  
 Corn 155,526.60 26.79  
 Soybeans 93,104.00 16.04  
 Grass/Pasture 49,332.50 8.50  
 Alfalfa 48,704.40 8.39  
 Winter Wheat 15,965.90 2.75  
 Other Hay/Non Alfalfa 2,799.50 0.48  
 Sweet Corn 2,685.90 0.46  
 Peas 1,211.40 0.21  
Other Crops 2,139.90 0.37  
Total 580,528.30 100.00  

    

Source: Cropscape - https://nassgeodata.gmu.edu/CropScape/  
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Changes in land use are related to changes in population, housing, transportation, community 
services, agriculture, natural resources, and economic development. The following land use trends 
are anticipated in Dodge County over the next 20-25 years, which will likely impact land and water 
resource management:  
 

¶ Agriculture will maintain a strong presence in Dodge County. There will likely be a decreasing 
number of total farms, but an increasing number of large farms. It is likely that the number of 
dairy farms will continue to decline, but dairy herd sizes will continue to increase, with more 
farms handling manure in a liquid form. 

¶ Interest in cash cropping is likely to increase, resulting in a decrease in cropland being rotated 
into hay, and increasing the potential for soil erosion, sediment delivery, and water pollution. 

¶ ¢ƘŜ ŎƻǳƴǘȅΩǎ ǊƛǾŜrfronts, woodlands, and highland areas will be desired for residential 
development. 

¶ Residential and highway corridor development will result in a net loss of available agriculture 
and open space land. 

¶ Interest in using lakes, rivers and public recreational areas will likely increase. 

¶ Groundwater and surface water resource will continue to be threatened by pollution from 
agriculture and urban development. 

 
Soils 
 
Soil Resources ς Soil is comprised of varying proportions of sand, silt, clay, gravel, and organic 
material. The majority of soils in the county are upland silt loams considered good for agricultural 
uses. Topsoil generally ranges between 10 and 14 inches in depth. There are seven major soil 
associations in Dodge County. A soil association represents a unique natural landscape having a 
distinct pattern of soil, relief, and drainage. Typically, a soil association consists of one or more major 
soil series and some minor soils. The association is named for the major soils. The seven general soil 
associations found in the county include Fox-Casco-Rodman, McHenry-Pella, Plano-Mendota, 
Houghton-Pella, St. Charles-Leroy-Lomira, Theresa-Lamartine-Hochheim, and St. Charles-Miami-
Elburn. See Figure 2-4 for the location of the various soil associations. A description of each of these 
seven soil associations follows. 
 

1. The Plano-Mendota Association consists of deep, nearly level to sloping, well drained and 
moderately well drained soils that have a silty and loamy subsoil formed on ground moraines 
and drumlins. This soil association makes up about ten percent of the county. In cultivated 
areas, the main concern is controlling soil erosion and maintaining good soil health. 
 

2. The Houghton-Pella Association consists of deep, nearly level, very poorly drained organic 
soils and soils that have a silty subsoil formed in decomposed sedges and reeds or in silty 
material and glacial drift. This association makes up about ten percent of the county. In 
cultivated areas, the main management concern is drainage. 
 

3. The St. Charles-Leroy-Lomira Association consists of deep, nearly level to steep, well-drained 
soils that have a silty and loamy subsoil and is found on ground moraines and drumlins. This 



 

17 
 

association makes up about eleven percent of the county. In cultivated areas, the main 
management concern is controlling soil erosion and maintaining good soil health. 

 
4. The Theresa-Lamartine-Hochheim Association consists of deep nearly level to steep, well 

drained, and somewhat poorly drained soils that have a silty and loamy subsoil. This 
association makes up about 24 percent of the county. In cultivated areas, the main 
management concern is controlling soil erosion and maintaining good soil health. 
 

5. The Fox-Casco-Rodman Association consists of deep, nearly level to steep, well-drained and 
excessively well drained soils that have silty and loamy subsoil. This soil association makes up 
about two percent of the county. In cultivated areas, the main management concern is 
controlling soil erosion and maintaining good soil health. 
 

6. The St. Charles-Miami-Elburn Association consists of deep, nearly level to steep, well drained 
to somewhat poorly drained soils that have a silty and loamy subsoil. This soil association 
makes up about 36 percent of the county. In cultivated areas, the main management concern 
is controlling soil erosion and maintaining good soil tilth. 
 

7. The McHenry-Pella Association consists of deep nearly level to moderately steep, well-drained 
and poorly drained soils that have silty and loamy subsoil. This association makes up about 
seven percent of the county. In cultivated areas, McHenry soils require careful erosion control 
management. Pella soils require drainage. 
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Figure 2-4, General Soil Associations 
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Natural Resources 
 
Surface Water Resources ς Over 21,000 acres (approximately 3.3% of Dodge /ƻǳƴǘȅΩǎ ǎǳǊŦŀŎŜ ŀǊŜŀύ ƻŦ 
surface water covers parts of Dodge County, including 31 lakes and ponds, and 50 rivers and streams.  
Table 2-2 details the amount of surface waters found in Dodge County and its communities. Most of 
Dodge County is part of the Rock River Basin, contributing surface water runoff and groundwater 
discharges to the Rock River and ultimately the Mississippi River. The extreme northeast corner 
(approximately 5 square miles) of the county is located in the Lake Michigan Basin, contributing 
surface water runoff and groundwater discharges to the Milwaukee River and ultimately Lake 
Michigan. The extreme northwest corner (approximately 4 square miles) is located in the Upper Fox 
River Basin, and contributes surface water runoff and groundwater discharges to the Lower Grand 
River and ultimately Green Bay and Lake Michigan. Major surface water bodies include the Rock 
River, the Beaver Dam River, the Crawfish River, Fox Lake, Beaver Dam Lake, Lake Sinissippi, and the 
Horicon Marsh. Figure 2-5 proǾƛŘŜǎ ŀƴ ƻǾŜǊŀƭƭ ǾƛŜǿ ƻŦ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊǎΣ ŀƴŘ Figure 2-6 
highlights the major surface water features in Dodge County. 
 
Groundwater Resources ς The primary source of drinking water in Dodge County is our groundwater 
resources. The source of all groundwater is precipitation, which percolates down through the soil 
until it reaches the saturated zone called an aquifer, where it is then contained. Water in an aquifer 
travels from its source to a discharge point such as a well, wetland, spring, or lake. During periods of 
increased precipitation or thaw, groundwater reserves are replenished with water moving by gravity 
through permeable soils and rock. Poor land use decisions can introduce contaminants into 
groundwater reservoirs, especially in areas where soils are shallow to bedrock. Figure 4-3 shows the 
general range of depth to bedrock in Dodge County. In recent years, much has been learned about 
just how vulnerable our groundwater resources are to various forms of contamination. A 
Groundwater Flow Computer Model has been developed and can be used by local governments and 
others in predicting groundwater flow patterns and thereby better protect against groundwater 
polluting activities. 
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Table 2 -2  

Surface Water, Dodge County  

 Acres % of Total 

T. Ashippun 108.8 0.5 

T. Beaver dam 2,237.40 10.6 

T. Burnett 409.5 1.9 

T. Calamus 329 1.6 

T. Chester 998.9 4.7 

T. Clyman 49.1 0.2 

T. Elba 260.1 1.2 

T. Emmet 39.5 0.2 

T. Fox lake 4,063.80 19.3 

T. Herman 25.9 0.1 

T. Hubbard 1,732.50 8.2 

T. Hustisford 1,219.30 5.8 

T. Lebanon 200.4 1.0 

T. Leroy 717.6 3.4 

T. Lomira 28.7 0.1 

T. Lowell 497 2.4 

T. Oak grove 222 1.1 

T. Portland 406.4 1.9 

T. Rubicon 261.9 1.2 

T. Shields 334.2 1.6 

T. Theresa 360.1 1.7 

T. Trenton 499.3 2.4 

T. Westford 3,404.10 16.1 

T. Williamstown 1,236.00 5.9 

V. Brownsville 0.1 0.0 

V. Clyman 0 0.0 

V. Hustisford 132.3 0.6 

V. Iron ridge 2.2 0.0 

V. Kekoskee 11.3 0.1 

V. Lomira 10 0.0 

V. Lowell 36.3 0.2 

V. Neosho 21.8 0.1 

V. Randolph* 0.2 0.0 

V. Reeseville 0.5 0.0 

V. Theresa 14.4 0.1 

C. Beaver Dam 874.9 4.1 

C. Columbus* 1.3 0.0 

C. Fox Lake 35.3 0.2 

C. Hartford* 1.3 0.0 

C. Horicon 132.3 0.6 

C. Juneau 0.2 0.0 

C. Mayville 72.4 0.3 

C. Watertown* 0 0.0 

C. Waupun* 106 0.5 

Dodge county 21,094.30 100.0 

 
                *Community partially located outside of county, acreage only includes portion in the county. 

                  Source:  Dodge County Land Resources and Parks Department, June 2022. 



 

21 
 

 



 

22 
 

 



 

23 
 

Woodland Resources ς According to U.S. Forest Service Inventory and Analysis (FIA) data from 2019, 
Dodge County has an estimated 50,507 acres of forested lands. Prior to European settlement as much 
as 75 percent of the county had been forested. Following European settlement, much of this forested 
land was converted to agricultural land and/or pasture. Of the forest resources that remain the 
timber type found east of the Rock River is predominantly northern hardwoods, with sugar maple, 
basswood, and white ash as the dominant species. To the west of the Rock River, you find primarily 
mature oak woodlands, which are in the process of converting to more shade tolerant central 
hardwoods for various reasons. Dominant central hardwood species within the county include 
hickory, black cherry, elm, and box elder. In addition, according to the U.S. Forest Service FIA data, as 
ƳǳŎƘ ŀǎ ѹ ƻŦ ǘƘŜ ŎƻǳƴǘȅΩǎ ŦƻǊŜǎǘǎ ŀǊŜ ōƻǘǘƻƳƭŀƴŘ ƘŀǊŘǿƻƻŘǎΣ Ƴŀƴȅ ƻŦ ǿƘƛŎƘ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ƎǊŜŜƴ 
ash. According to the FIA data, as much as 20 percent of the standing volume of saw timber within 
the county is ash. This number is dropping fast as the emerald ash borer (EAB) is well established 
within the county and widespread ash mortality is being seen. Emerald ash borer movement has 
continued in Wisconsin and the entire state is now under quarantine for ash trees, ash firewood, and 
ash wood products. Information on emerald ash borers, quarantines, and management of EAB can be 
found at http://datcpservices.wisconsin.gov/eab/index.jsp. Re-foresting low-lying areas where ash 
used to dominate will be difficult due to the wet/soft terrain, fiercely competing vegetation (native 
and invasive such as reed canary grass, cattails and brush), and limited tree species suited to the wet 
conditions, and potential rise in the water table with the loss of ash. 
 
Many of the woodlands throughout the county have been severely degraded by pasturing, poor 
forest management practices such as high grading, and invasive exotic species. Figure 2-7 shows the 
general location ƻŦ ǿƻƻŘƭŀƴŘǎ ƛƴ 5ƻŘƎŜ /ƻǳƴǘȅΦ ¢ƘŜ ŦǳǘǳǊŜ ƻŦ ǘƘŜ ŎƻǳƴǘȅΩǎ ǿƻƻŘƭŀƴŘ ǊŜǎƻǳǊŎŜǎ 
depends on whether the remaining woodlands are managed in a sustainable manner. Woodland 
management plans help to ensure that sound management practices are used during timber harvests 
and other woodland uses. There are currently 2,881 acres of land entered into the Managed Forest 
Law in Dodge County. This is down almost 800 acres from 2012. This program provides a tax incentive 
to woodland owners for following forest management plans that are written by DNR or private 
consulting foresters. The DNR forester is the primary provider of technical information and forest 
management advice within the county. The USDA-FSA and NRCS offices administer the Conservation 
Reserve Program (CRP), the Conservation Reserve Enhancement Program (CREP), and the 
Environmental Quality Incentives Program (EQIP), which offer incentives to landowners for tree 
planting and approved forest management activities. The county LWCD also administers an annual 
tree sale program.  
 
 
Other issues affecting forest management within the county include the following:  

¶ Fragmentation and development of woodlands  

¶ Excessive deer damage in localized areas 

¶ Gypsy moth defoliation  

¶ Spread and control of invasive exotic species  

¶ Woodland management that is not sustainable  

¶ Emerald Ash Borer invasive damage to woodlands 
 

http://datcpservices.wisconsin.gov/eab/index.jsp
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Data/Information from the DNR Forester:  

¶ U.S. Forest Service data from 2019 indicates that there is over 50,500 acres of forested land in 
Dodge County. According to the same data source, in 2009 there was approximately 37,900 
acres of forested land in Dodge County (net gain of 12,600 acres of forested land over the ten-
year time period)  

 
Wetland Resources ς The hydrology of soils, or the amount of water saturation present, largely 
determines how the soil develops and the types of plant and animal communities living in and on the 
soil. Wetlands may support both aquatic and terrestrial species. The prolonged presence of water 
creates conditions that favor the growth of specially adapted plants (hydrophytes) and promotes the 
development of characteristic wetland (hydric) soils. Wetlands may be seasonal or permanent, have 
the capacity to store, and filter pollutants ranging from pesticides to animal wastes. Wetlands also 
provide valuable habitat for fish, plants and animals. In addition, wetlands are also critical in 
controlling flooding, replenishing groundwater supplies, and contributing to stream flows, especially 
during dry months. An extensive series of wetlands are found throughout Dodge County. Table 2-3 
details the acreage of wetlands in Dodge County and its communities, and Figure 2-8 shows the 
general location of wetlands in Dodge County. 
 
Wildlife Resources ς Dodge County is known for the nationally important Horicon Marsh and other 
large marsh and wetland complexes surrounding the Beaver Dam, Rock and Crawfish rivers. At over 
33,000 acres, Horicon Marsh is the largest freshwater cattail marsh in the United States. Home to 
more than 300 species of birds and other wildlife, Horicon Marsh has been formally recognized as a 
Wetland of International Importance by the Ramsar Convention of the United Nations. In addition, to 
the hundreds of thousands of geese that migrate to the Horicon Marsh each spring and fall, the 
coǳƴǘȅΩǎ ƴǳƳŜǊƻǳǎ ǿŜǘƭŀƴŘǎ ŀǊŜ ƘƻƳŜ ǘƻ ŘǳŎƪǎΣ ŎǊŀƴŜǎΣ ƘŜǊƻƴǎΣ ŜƎǊŜǘǎΣ ǎǿŀƴǎΣ ŀƴŘ ǿƘƛǘŜ ǇŜƭƛŎŀƴǎΦ 
While the birdwatchers and the waterfowl hunters flock to these large, publicly accessible wetlands, 
Dodge County also offers excellent deer and turkey hunting opportunities on private and public lands. 
Deer and turkey populations are very strong where good habitat exists. These species along with 
woodland songbirds and other wildlife that require forest are on the increase in Dodge County. 
Pheasants, meadowlarks and other wildlife dependent on open grasslands have severely declined 
with the intensification of agriculture and the re-growth of forest in the past half century. 
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Fishery Resources ς The majority of waterbodies in Dodge County are large, shallow impoundments 
(6-19 feet maximum depth), formed by the placement of dams on flowing river systems. Being 
located in an intensely agricultural county, surface water resources have been negatively impacted by 
the deposition of eroded soil in lakes and streams. This sedimentation destroys fish and wildlife 
habitat and limits boating activities on some waterways. Surface water resources are extremely 
fertile due to runoff of nutrients such as nitrogen and phosphorus. In spring and fall, water is clear, 
but intense algae blooms are common during the summer months. The fertility of the water 
combined with shallow water depths make the waterbodies susceptible to both summerkill (summer 
oxygen depletion) winterkill (winter oxygen depletion). Thirty (30) fish kill investigation reports were 
documented in Dodge County lakes, streams and rivers from 2004 to 2021 including Beaver Dam Lake 
(5 reports), Beaver Dam River (4), Butler Creek (2), Dead Creek (1), Fox Lake (3), Lake Emily (5), No 
Name Creek (1), and Rock River (9) (WDNR Fisheries Biologist, 2021). When needed to reduce the 
severe effects of winterkill, lake districts and/or lake associations for Fox Lake, Beaver Dam Lake, Lost 
Lake, and Lake Emily all operate aeration systems during the winter months (WDNR Fisheries 
Biologist, 2007, 2012 and 2021). 
 
Dodge County lakes are a major source of local fishing opportunity for the angling public. However, 
the lakes have historically required intensive management effort to produce and maintain such 
fishing opportunity. All major lakes in Dodge County have undergone chemical treatments to remove 
rough fish populations (common carp and bullhead species) that had contributed to poor water 
quality and loss of habitat for other fish and wildlife. Due to their shallow depth, fertile water and 
warm water temperatures, rough fish overpopulation is quite common (WDNR Fisheries Biologist, 
2007 and 2021). 
 
Data from recent DNR fishery surveys indicate that Fox Lake and Beaver Dam Lake offer respectable 
fisheries for public use and recreation. Comprehensive fishery surveys conducted on Fox Lake in 2019 and 
Beaver Dam Lake in 2021 indicate healthy populations of species such as northern pike, walleye, 
largemouth bass, bluegill, yellow perch, and black crappie on both lakes. Walleye population estimates for 
Fox Lake were 4.3 adults/acre in 2019 and 1.2 adults/acre for Beaver Dam Lake in 2021. The WDNR stocks 
Beaver Dam Lake with walleye and norther pike in alternate years. The Beaver Dam Lake Association has 
stocked walleye, bluegill and northern pike in recent years. The Fox Lake Property Owners Association has 
stocked muskellunge, walleye and yellow perch in recent years. The most recent comprehensive fishery 
survey of Lake Emily conducted in 2017, showed an over-abundant northern pike population and lower 
catch rate of bluegill compared to the previous comprehensive survey conducted in 2013. New northern 
pike and panfish regulations were put in place to address both concerns. All fish species are naturally 
reproducing in Lake Emily and no fish stocking is required. 
 
The fishery of Lake Sinissippi is dominated by rough fish species including common carp and bullhead. Fall 
electrofishing surveys conducted in 2008, 2009 and 2011 consistently show low catch rates for panfish 
(bluegill <1/mile, walleye <6/mile, black crappie <1/mile, yellow perch <7/mile) and gamefish (northern 
pike <1/mile, walleye <6/mile). Spring electrofishing conducted in May 2018 had similar results. The Lake 
Sinissippi Association and Lake Sinissippi Improvement District have stocked northern pike, walleye, 

bluegill, black crappie, yellow perch and channel catfish in recent years. Fall electrofishing conducted on 
Lost Lake in 2018 showed very low catch rates for bluegill, yellow perch, black crappie and 
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pumpkinseed compared to the previous survey conducted in 2011.  No gamefish species (northern 
pike, walleye, largemouth bass) were sampled in either survey years.   
 
Dodge County contains three large river systems, including the Beaver Dam River, Crawfish River and Rock 
River.  All three rivers offer a diverse warmwater fishery including northern pike, walleye, panfish, 
bullhead, catfish and rough fish.   
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Table 2-3 
Wetlands, Dodge County 

Municipality Acres % of Total 

Ashippun 3871.60 3.66% 

Beaver dam 2495.52 2.36% 

Burnett 7619.95 7.21% 

Calamus 4835.57 4.57% 

Chester 9580.55 9.06% 

Clyman 3730.05 3.53% 

Elba 2949.24 2.79% 

Emmet 1352.77 1.28% 

Fox lake 4012.49 3.79% 

Herman 1671.77 1.58% 

Hubbard 2676.27 2.53% 

Hustisford 5331.88 5.04% 

Lebanon 5672.06 5.36% 

Leroy 4972.11 4.70% 

Lomira 2144.37 2.03% 

Lowell 8912.47 8.43% 

Oak grove 2136.12 2.02% 

Portland 4357.28 4.12% 

Rubicon 2258.64 2.14% 

Shields 5165.42 4.89% 

Theresa 3813.79 3.61% 

Trenton 3306.08 3.13% 

Westford 3293.78 3.12% 

Williamstown 8350.13 7.90% 

V. Brownsville 1.25 0.00% 

V. Clyman 6.60 0.01% 

V. Hustisford 22.23 0.02% 

V. Iron ridge 19.14 0.02% 

V. Lomira 22.45 0.02% 

V. Lowell 93.89 0.09% 

V. Neosho 20.11 0.02% 

V. Randolph* 0.89 0.00% 

V. Reeseville 20.18 0.02% 

V. Theresa 18.42 0.02% 

C. Beaver dam 185.74 0.18% 

C. Columbus* 1.62 0.00% 

C. Fox lake 140.39 0.13% 

C. Hartford* 24.57 0.02% 

C. Horicon 327.67 0.31% 

C. Juneau 9.10 0.01% 

C. Mayville 114.10 0.11% 

C. Watertown* 163.06 0.15% 

C. Waupun* 35.07 0.03% 

 Dodge county Total 105736.39 100.00% 
 
* Community partially located outside of county, acreage only includes portion in the county. 
Source: Dodge County Land Resources and Parks Department, June 2022. 
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CHAPTER 3 

SOIL EROSION AND WATER QUALITY CONDITIONS 
   

Surface water quality in Dodge County is impacted by both nonpoint and point sources of pollution. 
The impact from point sources has been reduced greatly in recent years, presently estimated to 
represent less than 20% of the total pollutant loading, while nonpoint now accounts for more than 
80% of the total pollutant load. Pollutants such as sediments, phosphorus, nitrogen, and bacterial 
pathogens find their way into surface and ground waters, often times degrading fish and wildlife 
habitat, and posing threats to human health and safety. Because of the rural nature of Dodge County, 
and the fact that agriculture is the dominant land use, it has long been assumed that the majority of 
nonpoint pollutants can be attributed to agricultural land use activities. This assumption has now 
been confirmed with the completion of the Rock River Watershed TMDL Final Report in July of 2011. 
The Rock River Watershed TMDL Final Report indicates that 67% of total phosphorus (TP), and 92% of 
total suspended solids (TSS) pollutant loadings to surface waters in the entire Rock River watershed is 
caused by agricultural land uses. There has also been a growing concern in recent years over the 
potential for nonpoint pollution of surface waters and groundwater from the storage, treatment, 
discharge, and land spreading of industrial and municipal wastes. 
 
Section 303(d) of the Federal Clean Water Act (CWA) as amended by the Water Quality Act of 1987, 
Public Law 100-4 requires the Environmental Protection Agency (EPA) and states to develop Total 
aŀȄƛƳǳƳ 5ŀƛƭȅ [ƻŀŘǎ ό¢a5[Ωǎύ ŦƻǊ ŀƭƭ Ǉƻƭƭǳǘŀƴǘǎ ǾƛƻƭŀǘƛƴƎ ƻǊ ŎŀǳǎƛƴƎ Ǿƛƻƭŀǘƛƻƴ ƻŦ ŀǇǇƭƛŎŀōƭŜ ǿŀǘŜǊ 
quality standards for each impaired water body. A TMDL determines the maximum number of 
pollutants that a water body is capable of assimilating while continuing to meet the existing water 
quality standards. For all the point and nonpoint sources of pollution that cause impairment, such 
loads are established at levels necessary to meet the applicable standards with consideration given to 
seasonal variations and margin of safety. ¢a5[Ωǎ ǇǊƻǾƛŘŜ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ŀƭƭƻǿǎ ǎǘŀǘŜǎ ǘƻ 
establish and implement pollution control and management plans with the ultimate goal indicated in 
{ŜŎǘƛƻƴ млмόŀύ όнύ ƻŦ ǘƘŜ /²!Υ άǿŀǘŜǊ ǉǳŀƭƛǘȅ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŦƻǊ ǘƘŜ ǇǊƻǘŜction and propagation of 
ŦƛǎƘΣ ǎƘŜƭƭŦƛǎƘΣ ŀƴŘ ǿƛƭŘƭƛŦŜΣ ŀƴŘ ǊŜŎǊŜŀǘƛƻƴ ƛƴ ŀƴŘ ƻƴ ǘƘŜ ǿŀǘŜǊΣ ǿƘŜǊŜǾŜǊ ŀǘǘŀƛƴŀōƭŜέ ό²5bwΣ wƻŎƪ 
River TMDL Final Report, July 2011). 
 
¢ƘŜ ²ƛǎŎƻƴǎƛƴ 5bwΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ ƛƳǇŀƛǊed waters list identifies 43 waterbodies in Dodge County that 
are considered impaired for one or more reasons; 37 are rivers or streams, 5 are lakes or mill ponds, 
and the Horicon Marsh. 21 rivers/streams and 2 lakes/millponds are impaired by 
sediment/suspended solids; 27 rivers/streams and 4 lakes/millponds are impaired by total 
phosphorus; 2 rivers/streams are impaired by ammonia; 1 river/stream is impaired by an unknown 
ŎƻƴǘŀƳƛƴŀƴǘΤ м ƭŀƪŜ Ƙŀǎ ǇŎōΩǎΤ ŀƴŘ ǘƘŜ IƻǊƛŎƻƴ aŀǊǎƘ ƛǎ ƛƳǇŀƛǊŜŘ ōȅ ǎŜŘƛƳŜƴǘκǎǳǎǇŜƴŘŜŘ ǎƻƭƛŘǎ ŀƴŘ 
total phosphorous.   Table 3-1 contains a ƭƛǎǘƛƴƎ ƻŦ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ƛƳǇŀƛǊŜŘ ǿŀǘŜǊǎΦ Figure 3-1 shows 
the location of specific watersheds in Dodge County. Figure 3-2 shows the HUC-12 watersheds in 
Dodge County.
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Table 3-1 
Dodge County Lake and Rivers on the Impaired Waters List 

Local Name Water 
Type 

WBC County Size Pollutant Impairment Status Priority 

Alto Creek River 835900 Dodge 6.2 
Sediment/Total 

Suspended Solids 

Low Flow 
Altercations, 

Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Ashippun River River 835800 

Dodge, Jefferson, 
Washington, 
Waukesha 33.17 Total Phosphorus 

Impairment 
Unknown 

303d 
Listed Low 

Baker Creek River 856000 Dodge 10 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Beaver Creek River 836500 Dodge, Columbia 14.9 Total Phosphorus 
Degraded Biological 

Community 
303d 
Listed Low 

Beaver Dam 
Lake Lake 835100 Dodge 6401.6 Total Phosphorus 

Eutrophication, 
Excess Algal Growth 

TMDL 
Approved 

Not 
Applicable 

Beaver Dam 
River River 831400 Dodge 16 

Sediment/Total 
Suspended Solids Degraded Habitat 

TMDL 
Approved 

Not 
Applicable 

Beaver Dam 
River River 831400 Dodge 3.1 

Sediment/Total 
Suspended Solids Degraded Habitat 

TMDL 
Approved 

Not 
Applicable 

Beaver Dam 
River River 834900 Dodge 17 

Sediment/Total 
Suspended Solids Degraded Habitat 

TMDL 
Approved 

Not 
Applicable 

Beaver Dam 
River River 834900 Dodge 17 Total Phosphorus 

Degraded Biological 
Community 

TMDL 
Approved 

Not 
Applicable 

Beaver Dam 
River River 836200 Dodge 3 Total Phosphorus 

Degraded Biological 
Community 

303d 
Listed Low 

Beaver Dam 
River River 832100 Dodge 2.4 

Sediment/Total 
Suspended Solids Degraded Habitat 

TMDL 
Approved 

Not 
Applicable 

Calamus Creek River 834900 Dodge 17 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Calamus Creek River 834900 Dodge 17 Total Phosphorus 
Degraded Biological 

Community 
TMDL 

Approved 
Not 

Applicable 

Cambra Creek River 836200 Dodge 3 Total Phosphorus 
Degraded Biological 

Community 
303d 
Listed Low 
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Local Name Water Type WBC County Size Pollutant Impairment Status Priority 

Casper Creek River 832100 Dodge 2.4 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Cold Springs 
Creek River 831900 Dodge 4.2 Total Phosphorus 

Impairment 
Unknown 

303d 
Listed Low 

Crawfish River River 829700 Dodge, Columbia 30 
Sediment/Total 

Suspended Solids Degraded Habitat 
303d 
Listed Low 

Crawfish River River 829700 Dodge, Columbia 30 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Low 

Columbus Mill 
Pond Impoundment 842500 Dodge, Columbia 18.4 PCBs 

PCB's Contaminated 
Fish Tissue 

303d 
Listed Low 

Davy Creek River 855400 Dodge 5.7 Unspecified Metals 
Chronic Aquatic 

Toxicity 
303d 
Listed Low 

Dead Creek River 860000 Dodge 3.9 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Dead Creek River 860000 Dodge 5.4 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Dead Creek River 860000 Dodge 5.4 Total Phosphorus Low DO 
TMDL 

Approved 
Not 

Applicable 

Dead Creek River 860001 Dodge 3.9 Total Phosphorus 

Low DO, Degraded 
Biological 

Community 
TMDL 

Approved 
Not 

Applicable 

Drew Creek River 836100 Dodge 3 
Sediment/Total 

Suspended Solids Degraded Habitat 
303d 
Listed Low 

Drew Creek River 836100 Dodge 3 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Low 

East Branch 
Rock River River 861400 Dodge 11.6 

Sediment/Total 
Suspended Solids Degraded Habitat 

TMDL 
Approved 

Not 
Applicable 

East Branch 
Rock River River 861400 Dodge 11.6 Total Phosphorus 

Low DO, Degraded 
Biological 

Community 
TMDL 

Approved 
Not 

Applicable 

Fox Lake Lake 835800 Dodge 2713.3 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Fox Lake Lake 835800 Dodge 2713.3 Total Phosphorus 
Eutrophication, 

Excess Algal Growth 
TMDL 

Approved 
Not 

Applicable 
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Local Name Water Type WBC County Size Pollutant Impairment Status Priority 

Gill Creek River 861700 Dodge 6.3 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Gill Creek River 861700 Dodge 6.3 Total Phosphorus Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Horicon Marsh Wetlands 861200 Dodge 1000 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Horicon Marsh Wetlands 861200 Dodge 1000 Total Phosphorus Low DO 
TMDL 

Approved 
Not 

Applicable 

Irish Creek River 861600 Dodge 3.8 
Ammonia 

(Unionized) - Toxin 
Acute Aquatic 

Toxicity 
303d 
Listed Low 

Irish Creek River 861600 Dodge 3.8 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Irish Creek River 861600 Dodge 3.8 Total Phosphorus Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Kummel Creek River 863500 Dodge 10.4 
Ammonia 

(Unionized) - Toxin 
Acute Aquatic 

Toxicity 
303d 
Listed Low 

Kummel Creek River 863500 Dodge 1.2 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Kummel Creek River 863500 
Dodge, Fond du 

Lac 2.5 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Kummel Creek River 863500 Dodge 10.4 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Kummel Creek River 863500 Dodge 1.2 Total Phosphorus Low DO 
TMDL 

Approved 
Not 

Applicable 

Kummel Creek River 863500 Dodge 10.4 Total Phosphorus Low DO 
TMDL 

Approved 
Not 

Applicable 

Lake Emily Lake 161600 Dodge 268.2 Total Phosphorus 
Eutrophication, 

Excess Algal Growth 
TMDL 

Approved 
Not 

Applicable 

Lau Creek River 831600 Dodge 6 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Local Water River 867800 Dodge 3.7 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Low 

Lomira Creek River 864100 Dodge 5.4 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Medium 



 

34 
 

 
Local Name Water Type WBC County Size Pollutant Impairment Status Priority 

Maunesha River River 837500 Dodge, Jefferson 5.5 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Maunesha River River 837500 Dodge, Jefferson 5.5 Total Phosphorus Low DO 
TMDL 

Approved 
Not 

Applicable 

Mill Creek River 835500 Dodge 3 
Sediment/Total 

Suspended Solids Degraded Habitat 
303d 
Listed Low 

Mill Creek River 835500 Dodge 3 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Low 

Mill Creek River 867700 Dodge 10.8 Total Phosphorus 
High Phosphorous 

Levels 
303d 
Listed Low 

Mill Creek River 867700 Dodge 10.8 Total Phosphorus 
High Phosphorous 

Levels 
303d 
Listed Low 

Mud Creek River 840800 Dodge, Dane 10.8 Total Phosphorus 
Degraded Biological 

Community 
303d 
Listed Low 

Mud Creek River 840800 Dodge, Dane 10.8 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Mud Creek River 840800 Dodge, Dane 10.8 Total Phosphorus 
Degraded Biological 

Community 
303d 
Listed Low 

Neda Creek River 859100 Dodge 3 Total Phosphorus 
Degraded Biological 

Community 
303d 
Listed Low 

Oliver Creek River 859000 Dodge 4.1 Unknown Pollutant 
Degraded Biological 

Community 
303d 
Listed Low 

Park Creek River 834400 Dodge 2.4 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Plum Creek River 868400 Dodge 13.8 Total Phosphorus 
Degraded Biological 

Community 
303d 
Listed Medium 

Rock River River 788800 Dodge, Jefferson 23.6 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Rock River River 788800 Dodge 2.2 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Rock River River 788800 Dodge, Jefferson 23.6 Total Phosphorus Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 
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Local Name Water Type WBC County Size Pollutant Impairment Status Priority 

Rock River River 788800 Dodge 2.2 Total Phosphorus Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Rock River River 788800 Dodge, Jefferson 35.5 Total Phosphorus 

Low DO, 
Eutrophication, 

Degraded Biological 
community 

TMDL 
Approved 

Not 
Applicable 

Rock River, 
West Branch River 861300 

Dodge, Fond du 
Lac 37.6 

Sediment/Total 
Suspended Solids Degraded Habitat 

TMDL 
Approved 

Not 
Applicable 

Rock River, 
West Branch River 861300 

Dodge, Fond du 
Lac 37.6 Total Phosphorus Degraded Habitat 

TMDL 
Approved 

Not 
Applicable 

Rubicon River River 856500 Dodge 9.7 Total Phosphorus 
High Phosphorous 

Levels 
303d 
Listed Low 

Rubicon River River 856500 
Dodge, 

Washington 17.6 Total Phosphorus 
High Phosphorous 

Levels 
303d 
Listed Low 

Schultz Creek River 833800 Dodge 4.7 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved   

Silver Creek River 847600 Dodge 5.3 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Low 

Sinissippi Lake Impoundment 859900 Dodge 1647.8 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Sinissippi Lake Impoundment 859900 Dodge 1647.8 Total Phosphorus 
Eutrophication, 

Excess Algal Growth 
TMDL 

Approved 
Not 

Applicable 

Stony Brook River 837600 
Dodge, Dane, 

Jefferson 15.4 
Sediment/Total 

Suspended Solids Degraded Habitat 
TMDL 

Approved 
Not 

Applicable 

Tributary to 
Dead Creek to 
the Rock River River 860400 Dodge 1.5 Total Phosphorus 

High Phosphorous 
Levels 

303d 
Listed Low 

Unnamed Trib 
to Wildcat 
Creek River 858700 Dodge 0.9 Total Phosphorus 

Impairment 
Unknown 

303d 
Listed Low 

West Branch 
Milwaukee 
River River 40400 

Dodge, 
Washington, Fond 

du Lac 20.6 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Medium 
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Local Name Water Type WBC County Size Pollutant Impairment Status Priority 

Wildcat Creek River 858600 Dodge 5.1 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Low 

Wildcat Creek River 858600 Dodge 8.8 Total Phosphorus 
Impairment 
Unknown 

303d 
Listed Low 
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Figure 3-3, Impaired Waters 
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Soil erosion in Dodge County occurs on cropland, along lakeshores and stream banks, and on 
residential/commercial construction sites. Although acre for acre construction site and shoreline 
erosion can be many times greater than cropland erosion, because cropland dominates Dodge 
CountyΩǎ ƭŀƴŘǎŎŀǇŜ όƻǾŜǊ оллΣллл ŀŎǊŜǎύΣ ǘƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ǎƻƛƭ ŜǊƻǎƛƻƴ ŀƴŘ ǎŜŘƛƳŜƴǘ ŘŜƭƛǾŜǊȅ Ŏŀƴ 
likely be attributed to cropland. 5ŀǘŀ ŦǊƻƳ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ŀƴƴǳŀƭ ǎƻƛƭ ŜǊƻǎƛƻƴ ƭƛƴŜ ǘǊŀƴǎŜŎǘ ǎǳǊǾŜȅ in 
the last 10 years shows the countywide soil loss went from 680,060 tons to 485,151 tons. This is a soil 
loss reduction of 29%.  On a countywide basis, the average cropland soil erosion rate in 2021 is 
currently 1.56 ton/acre/year, and approximately 8.4% of all cropland acres are eroding above 
tolerable (T) levels. See Figure 3-4 for trends in Dodge County total soil erosion levels. 
 
 
Upper Rock River Basin ς Soil Erosion and Surface Water Quality Conditions 
 
The main difference between groundwater and surface water involves the water quality for each. As 
a result of air fallout and runoff, surface water can contain high amounts of contaminants, which 
ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǿŀǘŜǊ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ǘǊŜŀǘŜŘ ŜȄǘŜƴǎƛǾŜƭȅ ōŜŦƻǊŜ ƛǘ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ ŎƻƳƳǳƴƛǘȅΩǎ 
ǿŀǘŜǊ ǎǳǇǇƭȅΦ LǘΩǎ ŎƻƳƳƻƴ ŦƻǊ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǘƻ ōŜ ŎƻƳǇǊƛǎŜŘ ƻŦ ŎƘŜƳƛŎŀƭ pollutants that accumulate 
through runoff. While groundwater is typically cleaner that surface water, it can still contain various 
contaminants. These contaminants are picked up from seepage and soil percolation. On the other 
hand, the sediment layers that are found below the water table can filter the water naturally to 
remove at least some of the contaminants. Since there are fewer contaminants in groundwater, this 
ǘȅǇŜ ƻŦ ǿŀǘŜǊ ǊŜǉǳƛǊŜǎ ƭŜǎǎ ǘǊŜŀǘƳŜƴǘ ōŜŦƻǊŜ ōŜƛƴƎ ǳǎŜŘ ŀǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΦ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ surface 
waters are described within their respective watersheds below. 
 
Ashippun River Watershed and Surface Waters 
 
(Water Quality Conditions) ς The Ashippun River Watershed covers the extreme southeastern portion 
of Dodge County, running through landscape that is still dominated by agricultural and open space 
land uses, but one that has undergone substantial residential development over the years. Stream 
segments and other water bodies located either partially or entirely in Dodge County include the 
Ashippun River itself, Davy Creek, Dawson Creek, Mud Run Creek, and the Alderley Millpond. Both 
the Ashippun River and Davy Creek were classified as warm water sport fisheries in 2002, but were 
only partially supporting that biological use designation. Both Dawson Creek and Mud Run Creek 
were classified as warm water forage fisheries in 2002 but were only partially supporting that 
biological use designation. All water bodies in this watershed are being impacted to some degree by 
nonpoint source water pollutants from both sediments/total suspended solids and total phosphorus 
(WDNR, Rock River TMDL Final Report, July 2011). 
 
(Soil Erosion Conditions) ς This watershed currently has an average annual cropland soil erosion rate 
of 1.4 ton/acre/year. Approximately 5.3% of all cropland acres are eroding above tolerable (T) levels, 
and about 84% of all cropland fields maintain 30% or more crop residue cover on the soil surface 
after spring planting (Dodge County LCD, 2021). The Ashippun River watershed aligns with RR TMDL 
sub-basins 20 and 21. These TMDL sub-basins have an average 21% TSS and 27% TP reduction goal.  
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Figure 3-4 
 
 

 
    Source:  Dodge County Land and Water Conservation Department
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Recent WDNR fisheries stream surveys conducted in the Ashippun River Watershed included: the 
Ashippun river (3013, one site) and Dawson Creek (2014, one site). 
 
Beaver Dam River Watershed and Surface Waters 
 
(Water Quality Conditions) ς The Beaver Dam River Watershed is located primarily in Dodge County, 
with smaller segments lying in Columbia, Green Lake, and Fond du Lac Counties. As with other 
watersheds, land use is primarily agricultural, with dairy farming and cash grain cropping predominant. 
Past water quality monitoring indicated that polluted runoff effects are severe on most streams and 
lakes. Because of this, the Wisconsin DNR selected the watershed as a priority watershed project in 
1990. This project was completed in December of 2006. Streams that drain the Beaver Dam River 
Watershed include Alto Creek, Beaver Creek, Beaver Dam River, Casper Creek, Cambra Creek, Crystal 
Creek, Drew Creek, Lau Creek, Mill Creek, Park Creek, Pratt Creek, Schultz Creek, and Shaw Brook. 
Lakes that are located within the Beaver Dam River Watershed include Beaver Dam Lake, Chub Lake, 
Crystal Lake, Fox Lake, Lost Lake, Lowell Millpond, and Mud Lake.   
 
While many improvements were realized under the Beaver Dam River Priority Watershed Project, 
water quality of streams and lakes alike continues to be impacted by various pollutants, including total 
phosphorus and sediment/total suspended solids. High levels of organic nitrogen and nitrate/nitrite 
that exceed statewide averages have also been found recently in the surface waters of Drew Creek 
(Drew Creek Monitoring Project Final Report, December 2009). Water quality impairments caused by 
pollutants include degraded fish and wildlife habitat, low dissolved oxygen, sediment deposition, high 
water turbidity, excess algal growth, and eutrophication (WDNR, Rock River TMDL Final Report, July 
2011). From 2004 to 2021, fish kill investigations were reported on Beaver Dam Lake (5 reports), 
Beaver Dam River (4) and Fox Lake (3).  Beaver Dam Lake, Fox Lake and Lost lake all have a history of 
summerkill and winterkill due to low dissolved oxygen levels.  All three lakes have aerator systems, 
operated by local lake groups to protect the fishery by avoiding winterkill.  
 
Data from recent DNR fishery surveys indicate that Fox Lake and Beaver Dam Lake offer respectable 
fisheries for public use and recreation.  Comprehensive fishery surveys conducted on Fox Lake in 2019 and 
Beaver Dam Lake in 2021 indicate healthy populations of species such as northern pike, walleye, 
largemouth bass, bluegill, yellow perch, and black crappie in both lakes.  Walleye population estimates for 
Fox Lake were 4.3 adults/acre in 2019 and 1.2 adults/acre for Beaver Dam Lake in 2021.  The WDNR stocks 
Beaver Dam Lake with walleye and northern pike in alternate years.  The Beaver Dam Lake Association has 
stocked walleye, bluegill and northern pike in recent years.  The WDNR stocks Fox Lake with walleye in 
alternate years, however data suggests northern pike stocking is unnecessary and was discontinued in 

2019.  The Fox Lake Property Owners Inc. has stocked muskellunge, walleye and yellow perch in recent 
years.  
 
Aquatic invasive species documented in Beaver Dam Lake include Curly-Leaf Pondweed, Eurasian 
Water-Milfoil and Zebra Mussel.  Aquatic invasive species documented in Fox Lake include Chinese 
Mystery Snail, Curly-Leaf Pondweed, Eurasian Water-Milfoil, Hybrid Eurasian / Northern Water-Milfoil, 
Purple Loosestrife, Rusty Crayfish and Zebra Mussel. 
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Fall electrofishing conducted on Lost Lake in 2018 showed very low catch rates for bluegill, yellow 
perch, black crappie and pumpkinseed compared to the previous survey conducted in 2011.  No 
gamefish species (northern pike, walleye, largemouth bass) were sampled in either survey years.   
 
Aquatic invasive species documented in Lost Lake include Curly-Leaf Pondweed and Yellow Iris. 
 
Recent WDNR fisheries stream surveys conducted in the Beaver Dam River Watershed included:  Alto 
Creek (2015, two sites), Beaver Creek (2017, two sites and 2018, one site), Beaver Dam River (2013, 
one site), Casper Creek (2011, one site), Crystal Creek (2016, two sites), Drew Creek (2016, one site), 
Mill Creek (2013, one site), Schultz Creek (2016, two sites) and Shaw Brook (2016, one site) (WDNR 
Fisheries Biologist, 2021). 
 
Some evidence of improving water quality in Dodge County is the declining phosphorus levels that 
have been found in recent years in Fox Lake and Beaver Dam Lake. Water samples analyzed from Fox 
Lake in 2000 showed phosphorus levels in the lake averaging around 150 ug/liter. Water samples 
analyzed during 2012, and for several years prior, have showed phosphorus levels averaging around 
100 ug/liter. (Citizen monitoring by the Beaver Dam Lake District/Association).  
 
Samples on Beaver Dam Lake over the five-year period from 2012 to 2016 resulted in a phosphorus 
levels with a seasonal average of 188 ug/liter and from 2017-2021 with a seasonal average of 142 
ug/liter. It was further noted that the seasonal average for year 2021 was an improved 113 ug/liter 
(Figure 3-5). These improvements can be attributed to shoreline practices, producer awareness and 
work performed during the Priority Watershed Project. Additional collaborative programs and 
practices are underway with continued progress anticipated. While this improvement is good news, 
these levels still exceed water quality standards of 40 ug/liter, so more improvement is still needed.  
 

 
Figure 3-5 

 

 
                    Source: Beaver Dam Lake District 
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There are several projects identified that would have a huge impact on improving water quality in 
Beaver Dam Lake. Here are a few: 
 

1. Puckagee Springs Shoreline  

a. Restore shoreline protection to prevent loss of near shore wetland and associated 

habitat. This is a priority area for BDL with pike spawning and waterfowl nesting in this 

spring fed portion of the watershed. 

2. Rakes Bay Tributary  

a. Restore hydraulic and hydrologic flow for storm water runoff. Ditch ways have been 

altered which have resulted in high surge flows during storm events. These elevated 

velocities have been found to transport high levels of sediment and nutrients to the 

lake. Flow management weirs and two level stream profiles will reduce velocity and 

retain the sediment and nutrients prior to entering the open waters of the lake. Rakes 

Bay contributes 9 % of the storm water runoff to BDL with a disproportionate 30+ % of 

phosphorus loading. 

3. Beaver Creek  

a. Implement practices to restore and enhance the creek bank and adjacent shoreline 

buffer, manage hydraulic and hydronic flow to improve up-steam retention. 

Implementation of two stage creek/ditch profiles will reduce run off velocity and 

improve retention.  Beaver Creek contributes 20 % of the storm water runoff to BDL and 

thus would have a significant impact on nutrient loading. 

4. Mill Creek 

a. Initiate a priority River Plan for study of Mill Creek from the Fox Lake Dam to Beaver 

Dam Lake. Identify upland and near shore areas for immediate and long term 

restoration. Evaluate lost creek bank/shoreline at mouth of Mill Creek for best practices. 

Implement finding in a phased manner which will build on progressive improvements. 

Game fish have a strong presence from West Fox Rd. to BDL and should be enhanced to 

provide additional cover and spawning structure. 

5. Edgewater Park-McKinley Shoreline Restoration 

a. Excessive erosion has occurred in this segment of the lake with shoreline recession in 

excess of 25 ft. Near shore wetlands have deteriorated with loss of vegetation and 

habitat with rough fish further damaging these waters. Multiple practices will need to 

be employed to correct this deteriorating condition and avoid further loss of transitional 

wetland. 

6. Gilfins Bay, et al 

a. Restore selected shoreline areas in need of repair and erosion control to reduce 

phosphorus from entering the lake and restore lost habitat.  

7. The Forester Tern is attempting to establish a recovery in this area and artificial islands should 

be investigated and if found appropriate implemented. 

8. Determine if offshore artificial habitat will provide spawning and rearing cover. 

9. Determine if offshore barriers will provide protection from fetch. 
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10. Conduct shoreline survey which will identify sensitive segments that should be restored and 

protected. 

11. Fishery Plan 

a. Analysis of the current fishery status with recommendations for structures, habitat and 

stocking to promote biodiversity.  Provide a fish biomass study of rough fish with 

recruitment pattern identified which provide the science for a multi-year management 

program. 

12. Water Quality Analysis 

a. Install stream sampling monitors at tributary inlet and at the Beaver Dam River to 

measure phosphorus loads. Currently only grab samples are collected and may not 

provide a clear picture for storm runoff events. Flow and nutrient sampling will provide 

this critical data for decision making. 

13. Lake Fetch Reduction 

a. Wind and wave force has been shown to be detrimental to natural shoreline while at 

the same time suspends nutrients from the lake bottom.   

b. BDL longest  fetch length of 14 miles from northwest to southeast, with multiple other 

points experiencing 5 ς 6 mile fetch lengths. Determine if in lake barriers will reduce 

wind fetch to diminish erosion and nutrient resuspension. 

14. Aquatic Plant Survey 

a. Perform a point intercept survey to quantify and identify the current aquatic plant 

population as compared to the 2015 Lake Management Plan Report. 

b. Further, identify the presence Aquatic Invasive Species is needed along with the 

preparation of an eradication plan. 

 
{ŜǾŜǊŀƭ ǿŀǘŜǊ ōƻŘƛŜǎ ǿƛǘƘƛƴ ǘƘƛǎ ǿŀǘŜǊǎƘŜŘ ŀǇǇŜŀǊ ƻƴ ǘƘŜ ²ƛǎŎƻƴǎƛƴ 5bwΩǎ LƳǇŀƛǊŜŘ ²ŀǘŜǊǎ [ƛǎǘΣ 
including Alto Creek, Beaver Dam River, Casper Creek, Fox Lake, Lau Creek, Park Creek, Schultz Creek, 
and Beaver Dam Lake. Most of these water bodies have an assigned default biological designated use 
rating of warm water sport fishery, except for Alto Creek, which has a designated use of limited forage 
fishery, and Crystal Creek, which is designated as a Class III trout stream. Not all water bodies are 
currently supporting the full potential of their designated use (WDNR, Rock River TMDL Final Report, 
July 2011. Beaver Dam River TMDL for Phosphorus June 20, 2018. Beaver Creek Targeted Watershed 
Assessment 2020, By DNR, Sorge, et al). 
 
(Soil Erosion Conditions) ς Soil erosion in the Beaver Dam River Watershed was reduced because of 
best management practice installations under the Beaver Dam River Priority Watershed Project. The 
average annual cropland soil erosion rate has been further reduced over the past five years, and 
currently stands at 1.4 ton/acre/year, the same as the county average. Only 4.4% of all cropland acres 
are determined to be eroding above tolerable (T) levels, and about 85.8% of all cropland fields 
maintain 30% or more crop residue cover on the soil surface after spring planting (Dodge County LCD, 
2021). The Beaver Dam River watershed aligns with RR TMDL sub-basins 32-43. These TMDL sub-basins 
have an average 28% TSS and 28% TP reduction goal. 
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 Calamus Creek Watershed and Surface Waters 
 
(Water Quality Conditions) ς Calamus Creek is a small watershed in west central Dodge County 
consisting only of Calamus Creek. The watershed is approximately 30 square miles, and the land use is 
approximately 67% agricultural. Calamus Creek is currently on the Wisconsin DNwΩǎ нлн2 Impaired 
Waters List. Although current information regarding the condition of this watershed is limited, it has 
been determined, that the water quality of the creek is impacted by pollutants such as total 
phosphorus and sediment/total suspended solids. Calamus Creek has a default biological designated 
use rating of warm water sport fishery, although it is currently not supporting the full potential of this 
designated use, currently only having a limited forage fishery (WDNR, Rock River TMDL Final Report, 
July 2011). Recent WDNR fisheries stream surveys conducted in the Calamus Creek Watershed 
included two sites on Calamus Creek in 2016 (WDNR Fisheries Biologist, 2021).  
 
(Soil Erosion Conditions) ς The average annual cropland soil erosion rate in the Calamus Creek 
Watershed currently stands at 1.9 ton/acre/year. Approximately 3.4% of all cropland acres are eroding 
above tolerable (T) levels, and about 76% of all cropland fields maintain at least 30% crop residue cover 
on the soil surface after spring planting (Dodge County LCD, 2021). The Calamus Creek watershed 
aligns with RR TMDL sub-basin 35. This TMDL sub-basin has an average 28% TSS and 28% TP reduction 
goal. 
 
 
East Branch Rock River Watershed and Surface Waters 
 
(Water Quality Conditions) ς The East Branch Rock River lies directly east of the Horicon Marsh, with 
the western portion of the watershed in Dodge County and the eastern portion in Washington County.  
The primary land use is agriculture (66%). Theresa Marsh Wildlife Area and Allenton Wildlife Area are 
large wetland complexes in the watershed. The East Branch Rock River meanders through almost the 
entire width of the watershed, approximately 45 miles. The East Branch Rock River is the primary 
source of water for the state owned portion of the Horicon Marsh, and is the main source of sediment 
loading to the marsh (WDNR, 2002). The East Branch Rock River has also been determined to be the 
greatest contributor of sediment and phosphorus loads per acre of any watershed within the Upper 
Rock River Basin (WDNR, Rock River TMDL Final Report, July 2011). 
 
Some reductions in phosphorus loading appear to have occurred in the East Branch Rock River based 
on lower average phosphorus concentrations found in water quality samples taken during the period 
of 2009-2011, as compared with water quality samples taken during the period of 1997-2000. 
 
There are over 315 miles of rivers and streams in this watershed; 82 miles of which have had water 
quality assessments performed by the Wisconsin DNR. Of these 82 miles, only about six are meeting 
their fish and aquatic life use designations and are consiŘŜǊŜŘ ǘƻ ōŜ ƛƴ άƎƻƻŘέ ŎƻƴŘƛǘƛƻƴ while over 
70% are not meeting their fish and aquatic life designated uses, and are considereŘ ǘƻ ōŜ ƛƴ άǇƻƻǊέ 
condition. Stream segments located either partially or entirely within Dodge County include the East 
Branch Rock River itself, Fink Creek, Kummel Creek, Lomira Creek, Gill Creek, Irish Creek, the Kekoskee 
Millpond, Limestone Creek, the Lomira Millpond, the Lower and Upper Mayville Millponds, the Theresa 
Marsh, and the Theresa Millpond. Most streams and rivers are classified as either limited forage fishery 
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or warm water sport fishery, except for Gill Creek and Irish Creek, which are both, classified as class II 
trout streams (WDNR, 2011 Water Quality Management Plan Update ς East Branch Rock River 
Watershed, December 2011). ²ŀǘŜǊ ōƻŘƛŜǎ ǘƘŀǘ ŎǳǊǊŜƴǘƭȅ ŀǇǇŜŀǊ ƻƴ ǘƘŜ ²ƛǎŎƻƴǎƛƴ 5bwΩǎ  
Impaired Waters List are the East Branch Rock River, Gill Creek, Irish Creek, and Kummel Creek.  
 
Recent WDNR fisheries stream surveys conducted in the East Branch Rock River Watershed included:  
East Branch Rock River (2014, two sites and 2019, one site), Fink Creek (2016, one site), Gill Creek 
(2015, one site, 2019, three sites, 2020, two sites), and Irish Creek (2015, two sites, 2016, three sites, 
2019, three sites, 2020, 2 sites). 
  
(Soil Erosion Conditions) ς This watershed currently has an average cropland soil erosion rate of 2.0 
ton/acre/year. Approximately 22.8% of all cropland acres are eroding above tolerable (T) levels, and 
about 79% of all cropland fields maintain 30% or more crop residue cover on the soil surface after 
spring planting (Dodge County LCD, 2021). The East Branch Rock River watershed aligns with RR TMDL 
sub-basins 8-16. These sub-basins have an average 27% TSS and 33% TP reduction goal. 
 
Lower Crawfish River Watershed and Surface Waters 
 
(Water Quality Conditions) ς The Crawfish River below Columbus is wide, shallow and low gradient. 
The river was once narrow and deeper and supported stands of wild rice. Primarily agricultural land 
use over the past 150 years has altered the river to its present condition. The stream partially supports 
a viable warm water sport fishery. ¢ƘŜ ǊƛǾŜǊΩǎ ǎƘŀƭƭƻǿƴŜss, bank erosion and lack of cover is suspected 
of limiting habitat for adult game fish in reaches that have been surveyed. The Crawfish River contains 
a diverse warmwater fishery composed of northern pike, walleye, largemouth bass, smallmouth bass 
and channel catfish (WDNR, 20212). Water quality of all stream segments, including Mud Creek, Nolan 
Creek, Crawfish River, and the Danville Millpond is being impacted to some degree by nonpoint source 
pollutants from both sediments/total suspended solids and total phosphorus (WDNR, Rock River TMDL 
Cƛƴŀƭ wŜǇƻǊǘΣ Wǳƭȅ нлммύΦ aǳŘ /ǊŜŜƪ ƛǎ ŎǳǊǊŜƴǘƭȅ ƛƴŎƭǳŘŜŘ ƻƴ ǘƘŜ ²ƛǎŎƻƴǎƛƴ 5bwΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ ƭƛǎǘƛƴƎ ƻŦ 
impaired waters.    
 
(Soil Erosion Conditions) ς Soil erosion in the Lower Crawfish River Watershed is slightly above the 
average for Dodge County. The average annual cropland soil erosion rate currently stands at 1.3 
ton/acre/year. Approximately 1.2% of all cropland acres are determined to be eroding above tolerable 
(T) levels, and about 91% of all cropland fields maintain 30% or more crop residue cover on the soil 
surface after spring planting (Dodge County LCD, 2021). The Lower Crawfish River watershed aligns 
with RR TMDL sub-basins 49, 50, 51, and 53. These TMDL sub-basins have an average 21% TSS and 25% 
TP reduction goal. 
 
 
Maunesha River Watershed and Surface Waters 
 
(Water Quality Conditions) ς 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ aŀǳƴŜǎƘŀ wƛǾŜǊ ²ŀǘŜǊǎƘŜŘ ŎƻǾŜǊǎ ŀ 
surface area of less than four (4) square miles. Agriculture is the dominant land use, and pollutants 
such as total phosphorus and sediments/total suspended solids are thought to be the cause for water 
quality impairments including degraded fish and wildlife habitat and low dissolved oxygen. The two 
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stream segments located in Dodge County include Stony Brook and a section of the Maunesha River 
itself. Both streams have been given a default biological use designation of warm water sport fishery, 
but both streams are currently not supporting that potential biological use rating. Stony Brook 
currently supports only a limited forage fishery (WDNR, Rock River TMDL Final Report, July 2011). 
 
No recent WDNR fisheries stream surveys have been conducted in the Maunesha River Watershed.     
 
(Soil Erosion Conditions) ς 5ƻŘƎŜ /ƻǳƴǘȅ [ŀƴŘ /ƻƴǎŜǊǾŀǘƛƻƴ 5ŜǇŀǊǘƳŜƴǘΩǎ Ŏƻǳƴǘȅ-wide soil erosion 
transect survey does not include any sample points within this watershed, and therefore no modeled 
erosion data is available. It could be assumed that cropland soil erosion conditions within this 
watershed are likely quite comparable to the adjoining Lower Crawfish River Watershed. 
 
Middle Rock River Watershed and Surface Waters 
 
(Water Quality Conditions) ς This 132 square mile watershed originates in south central Dodge County, 
and comprises a very small part of the total county land area. The Rock River is very wide and low 
gradient in this reach and carries a heavy sediment load, due partly to the size of the watershed area 
feeding it. 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ǇƻǊǘƛƻƴ ƻŦ ǘƘƛǎ ǿŀǘŜǊǎƘŜŘ ƛǎ ŘƻƳƛƴŀǘŜŘ ōȅ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀƴŘ ƻǇŜƴ ǎǇŀŎŜ ƭŀƴŘ 
uses, although it also includes a portion of the City of Watertown.   
 
¢Ƙƛǎ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ wƻŎƪ wƛǾŜǊ ƛǎ ŎǳǊǊŜƴǘƭȅ ƭƛǎǘŜŘ ŀǎ ŀƴ ƛƳǇŀƛǊŜŘ ǿŀǘŜǊ ƻƴ ²ƛǎŎƻƴǎƛƴΩǎ LƳǇŀƛǊŜŘ ²ŀǘŜǊǎ 
List, with water quality impacted by nonpoint sources of pollution, including total phosphorus. This 
portion of the Rock River has been assigned a designated use of warm water sport fishery. However it 
currently is not fully supporting that designated use. Instead it is currently only able to support a warm 
water forage fishery (WDNR, Rock River TMDL Final Report, July, 2011). No recent WDNR fisheries 
stream surveys were conducted in the Middle Rock River Watershed.   
 
 
(Soil Erosion Conditions) ς Soil erosion in the Middle Rock River Watershed is currently considered 
under control. The average annual cropland soil erosion rate currently stands at 1.4 ton/acre/year.  
Less than 5% of all cropland acres are determined to be eroding above tolerable (T) levels, and at least 
62% of all cropland fields maintain 30% or more crop residue cover on the soil surface after planting 
(Dodge County LCD, 2021). The Middle Rock River watershed aligns with RR TMDL sub-basins 29 and 
53. These TMDL sub-basins have an average 16% TSS and 27% TP reduction goal. 
 
Rubicon River Watershed and Surface Waters 
 
(Water Quality Conditions) ς Approximately one-half of the Rubicon River Watershed lies within Dodge 
County, with the other half lying within Washington County. ¢ƘŜ ǇǊƛƳŀǊȅ ƭŀƴŘ ǳǎŜ ƛƴ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ 
portion is agricultural, although some urbanization is occurring near Hartford and around Neosho. 
Stream segments and other water bodies located either partially or entirely within Dodge County 
include the Rubicon River itself, Butler Creek, Hepp Creek, Mud Lake Creek, Collins Lake, and the 
Neosho Millpond. The Rubicon River itself was classified as a warm water sport fishery in 2002, but was 
only partially supporting that biological use designation. Butler Creek was classified as a warm water 
forage fishery in 2002, but also was only partially supporting that biological use designation. From 2004 
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to 2021, two (2) fish kill investigations were reported on Butler Creek. Hepp Creek and Mud Lake Creek 
had unknown classifications (WDNR, 2002). All water bodies in this watershed are being impacted to 
some degree by nonpoint source water pollutants from both sediments/total suspended solids and 
total phosphorus (WDNR, Rock River TMDL Final Report, July 2011). 
 
Recent WDNR fisheries stream surveys conducted in the Rubicon River Watershed included:  Rubicon 
River (2015, one site, 2017, one site), Butler Creek (2015, one site) and Mud Lake Creek (2014, one 
site).   
 
Fall electrofishing conducted on the Neosho Millpond in 2009 and 2017 showed very low catch rates 
for bluegill, black crappie, rock bass, white bass and yellow perch in both survey years.  Gamefish 
species sampled included largemouth bass in both survey years, although the catch rate was much 
lower in 2017 than in 2009.  Northern pike and smallmouth bass were sampled in 2009 but were not 
sampled in the 2017 survey.  While both species were present in 2009, the catch rates were very low   
(northern pike <1/mile, smallmouth bass <2/mile. 
 
Aquatic invasive species documented in the Neosho Millpond include curly-leaf pondweed.   
 
(Soil Erosion Conditions) ς This watershed currently has an average cropland soil erosion rate of 1.6 
ton/acre/year. Approximately 17.6% of all cropland acres are eroding above tolerable (T) levels, and 
about 74% of all cropland fields maintain 30% or more crop residue cover on the soil surface after 
spring planting (Dodge County LCD, 2021). The Rubicon River watershed aligns with RR TMDL sub-
basins 8 and 9. These TMDL sub-basins have an average 22% TSS and 27% TP reduction goal. 
 
 
Sinissippi Lake Watershed and Surface Waters 
 
(Water Quality Conditions) ς A large portion of this 237 square mile watershed lies within Dodge 
County, stretching from the dam at Horicon downstream to the Watertown dam. Land use is 
predominantly agricultural. Primary tributaries to the main stem of the Rock River in this watershed 
include Baker Creek, Clyman Creek, Dead Creek, Lentz Creek, Neda Creek, Oliver Creek, Silver Creek, 
Wildcat Creek and Woodland Creek. All water bodies, except for Clyman Creek and Silver Creek, are 
listed on the 2022 Impaired Waters list. Baker Creek, the Rock River, and Lake Sinissippi have all been 
given a default biological use designation of warm water sport fishery, but none of these water bodies 
is currently supporting that potential biological use rating. Dead Creek has been given a biological use 
designation of limited forage fishery, but is also currently not supporting that potential biological use 
rating (WDNR, Rock River TMDL Final Report, July 2011).   
 
WDNR conducted a fisheries stream survey in 2019 in the Wildcat Creek HUC12 watershed. The 
Wildcat Creek watershed contained mostly transitional and warmwater fish species. Biologists noted a 
paucity of fish in certain systems, particularly in several unnamed tributaries, as well as the headwaters 
of Wildcat Creek and Woodland Creek. Most streams in this watershed were modeled as cold 
transitional (cool-warm) headwaters(Lyons, 2008), however, a majority were verified as warm 
transitional (cool-warm) headwaters based on the fish community that was found (WDNR, 2019).  
Qualitative habitat surveys showed overaƭƭ Ƙŀōƛǘŀǘ ǘƻ ōŜ άŦŀƛǊέ ǘƻ άƎƻƻŘέ ŀǘ Ƴƻǎǘ ǎƛǘŜǎΦ 
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Macroinvertebrates samples were collected from 13 sites throughout the watershed in fall of 2019. In 
general, MIBIs were fair to good.  (Assessment of water quality in the Wildcat Creek Watershed WDNR, 
2019.)   
 
Two HUC 12 9-Key Element plans were written in the Sinissippi Lake Watershed. The Wildcat Creek 
Watershed plan was written in 2018, and the Lake Sinissippi-Rock River Watershed plan was written in 
2019. The DNR and EPA approved both plans. One part of the plans required stream monitoring. 
Stream monitoring occurred in 2019, 2020 and 2021 for Wildcat Creek and 2020, and 2021 for Lake 
Sinissippi-Rock River. Total phosphorus data was collected during the 2019 and 2020 growing season at 
seven sites on streams throughout the watershed. The average total phosphorus concentrations varied 
from 0.077mg/L to 0.156 mg/L (WDNR, 2019). In 2021, Rock River Coalition trained citizen-monitoring 
teams to monitor nine sites in the two watersheds. Dodge County Land and Water Conservation 
Department will apply for Targeted Runoff Management (TRM) grants to provide cost sharing to 
landowners in the watersheds to help offset the cost of implementing Best Management Practices to 
reduce soil erosion and nutrient runoff. Multi-Discharge Variance monies are being targeted to the 
watersheds until a TRM grant is received. 
 
Lake Sinissippi is a 2,855-acre impoundment on the main stem of the Rock River, with a drainage area 
of 511 square miles. Historically this was a rapids area of the Rock River before the stretch was 
dammed. The lake has a maximum depth of eight (8) feet (directly above the dam), with an average 
depth of 4 to 4.5 feet. It is a shallow, unstratified river impoundment with conditions of high turbidity, 
planktonic algae, reduced oxygen content and has historically suffered from summerkill and winterkill 
of the fishery due to low dissolved oxygen levels. Water quality data collected by the Lake Sinissippi 
Improvement District (LSID) show that the lake is highly eutrophic with summer levels of chlorophyll a  
of 180.5 ug/l, total phosphorus of 0.26 mg/l, total Kjeldahl nitrogen of 3.03 mg/l, total suspended 
solids of 44 mg/l, total 5-day BOD of 16 mg/l, and Secchi disk depth of less than 1 foot. The lake has 
been slowly filling with sediment, with depositions ranging from 1-12 feet (Planning Assistance to 
States, Section 22 Program Alternatives Report, U.S. Army Corp of Engineers, September 2009). 
 
The fishery of Lake Sinissippi is dominated by rough fish species including common carp and bullhead.  Fall 
electrofishing surveys conducted in 2008, 2009 and 2011 consistently show low catch rates for panfish 
(bluegill <1/mile), pumpkinseed <2/mile, black crappie <1/mile, yellow perch <7/mile and gamefish 
(northern pike <1/mile, walleye <6/mile.  Spring electrofishing conducted in May 2018 had similar results.  
The Lake Sinissippi Association and Lake Sinissippi Improvement District have stocked northern pike, 
walleye, bluegill, black crappie, yellow perch and channel catfish in recent years. 
 
(Soil Erosion Conditions) ς This watershed currently has an annual cropland soil erosion rate of 1.6 
ton/acre/year. Approximately 8.8% of all cropland acres are eroding above tolerable (T) levels, and 
about 79% of all cropland fields maintain 30% or more crop residue cover on the soil surface after 
spring planting (Dodge County LCD, 2021). The Sinissippi River watershed aligns with RR TMDL sub-
basins 18-21, 28, and 29. These TMDL sub-basins have an average 20% TSS and 35% TP reduction goal. 
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Upper Crawfish River Watershed and Surface Waters 
 
(Water Quality Conditions) ς The majority of this watershed lies within Columbia County. Dodge 
/ƻǳƴǘȅΩǎ ǇƻǊǘion covers approximately twelve (12) square miles of surface area in west central Dodge 
County. The major land use in the watershed is farming, either dairy, cash crops or feeder animals ς 
similar to other watersheds in the basin. The main stem of the Crawfish River in this watershed has 
been given the biological use designation of warm water sport fishery (WDNR, 2002). This portion of 
the Crawfish River is impacted to some degree by nonpoint source water pollutants from both 
sediments/total suspended solids and total phosphorus (WDNR, Rock River TMDL Final Report, July 
2011). 
 
(Soil Erosion Conditions) ς This watershed currently has an average annual cropland soil erosion rate of 
1.9 ton/acre/year. Approximately 5% of all cropland acres are eroding above tolerable (T) levels, and 
about 95% of all cropland fields maintain 30% or more crop residue cover on the soil surface after 
spring planting (Dodge County LCD, 2021). The Upper Crawfish River watershed aligns with RR TMDL 
sub-basin 51. This TMDL sub-basin has a 23% TSS and 30% TP reduction goal. 
 
 
Upper Rock River Watershed and Surface Waters 
 
(Water Quality Conditions) ς The southern half of this watershed lies within Dodge County. The 
approximate size of the entire watershed is 259 square miles. As in most other watersheds in the Rock 
River Basin, the streams in this watershed have low gradients. The primary land use is agricultural 
(66%), but urbanization continues to grow. Stream segments and other water bodies located either 
partially or entirely within Dodge County include Conners Ditch, Libby Creek, Luebke Ditch, Main Ditch, 
Mieske Ditch, Mill Creek, Plum Creek, South Branch Rock River, Spring Brook, Townline Ditch, West 
Branch Rock River, and the Horicon Marsh. Many stream and river segments are classified as limited 
forage fisheries or warm water sport fisheries. Most streams and rivers are being impacted to some 
degree by nonpoint source pollutants from both sediments/total suspended solids and total 
phosphorus. Water quality impairments include degraded fish and wildlife habitat and low dissolved 
oxygen. Two fish kill investigations were reported in the Horicon Marsh and Rock River between the 
Horicon Dam and Lake Sinissippi in 2014 and 2015.  The cause of the 2014 fish kill was koi herpes virus 
which affected the Rock River from the headwaters in Fond du Lac County to approximately Lake 
Koshkonong. ²ŀǘŜǊ ōƻŘƛŜǎ ǿƛǘƘƛƴ ǘƘƛǎ ǿŀǘŜǊǎƘŜŘ ǘƘŀǘ ŎǳǊǊŜƴǘƭȅ ŀǇǇŜŀǊ ƻƴ ǘƘŜ ²ƛǎŎƻƴǎƛƴ 5bwΩǎ 
Impaired Waters List include the South and West Branches of the Rock River, and the Horicon Marsh 
(WDNR, Rock River TMDL Final Report, July 2011). Recent WDNR fisheries stream surveys conducted in 
the Upper Rock River Watershed included:  Spring Brook (2018, one site). 
  
The Horicon Marsh consists of both the Horicon National Wildlife Refuge (HNWR), which is managed 
by the U.S. Fish and Wildlife Service, and the Horicon Marsh State Wildlife Area (HMWA), which is 
managed by the Wisconsin DNR. The HNWR covers 20,976 acres in the northern 2/3 of the marsh, and 
the HMWA covers 10,928 acres in the southern 1/3 of the marsh, for a combined total of 31,904 acres. 
The size of the marsh makes it one of the largest freshwater wetlands in the United States. There are 
216 species of birds, which use Horicon Marsh, as well as 32 other bird species, which have been 
reported in the marsh. There is also a wide variety of fish, aquatic animals and mammals, which utilize 
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the marsh. Due to the extremely large size of the marsh, as well as other factors such as the diversity of 
flora and fauna and the large populations of waterfowl it supports, Horicon Marsh has been designated 
ŀǎ ŀ ά²ŜǘƭŀƴŘ ƻŦ LƴǘŜǊƴŀǘƛƻƴŀƭ LƳǇƻǊǘŀƴŎŜέ ό²5bwΣ нлмл ²ŀǘŜǊ vǳŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ tƭŀƴ ¦ǇŘŀǘŜ ς 
Upper Rock River Watershed, May 2010. Corps of Engineers study of Horicon Marsh 2020. Horicon 
Marsh and Rock River Recovery, corps of Engineers, Feb 17, 2015. Rapid Watershed Assessment 
Program, Upper Rock River October 2007). 
 
The primary sources of water to the HNWR are the West and South Branches of the Rock River, and the 
primary source of water to the HMWA is the East Branch Rock River. The most severe problem 
threatening the marsh is siltation due to soil erosion from the surrounding watersheds, as determined 
by water quality monitoring conducted by the Rock River Partnership in 1998 and 1999.  Historic 
Wisconsin DNR documents have stated that heavy silt loads, particularly from the East Branch Rock 
River, contribute too much shallower waters in many of ǘƘŜ ƳŀǊǎƘΩǎ ōŀȅǎ ŀƴŘ ŎƘŀƴƴŜƭǎΦ The largest 
source of sediment to the marsh is soil erosion from agricultural lands. Farming practices such as 
wetland drainage, fall plowing, farming too close to stream banks, farming on steep slopes, livestock 
grazing, and stream bank erosion all contribute to tƘŜ ƳŀǊǎƘΩǎ ǎƛƭǘŀǘƛƻƴ ǇǊƻōƭŜƳǎΦ The high inflow of 
nutrients (phosphorus and nitrogen) into Horicon Marsh from surrounding farm fields where manure 
and other fertilizers are spread is also a serious problem. Nonpoint source pollution needs to be 
addressed in a comprehensive manner if the problems of the marsh are going to be resolved. Other 
problems in the marsh are rough fish infestation, invasive plant species infestation, and loss of wildlife 
habitat (WDNR, 2010 Water Quality Management Plan Update ς Upper Rock River Watershed, May 
2010). 
 
The fishery of the Horicon Marsh is dominated by rough fish species including common carp and bullhead. 

Both the federal and state portions of the Horicon Marsh have undergone chemical treatments to 
remove rough fish populations (common carp and bullhead species) that had contributed to poor 
water quality and loss of habitat for other fish and wildlife. Due to their shallow depth, fertile water 
and warm water temperatures, rough fish overpopulation is quite common (WDNR Fisheries Biologist, 
2007 and 2021). The most recent chemical treatment occurred in 2000.  WDNR has stocked walleye 
and northern pike into the Horicon Marsh, but the stocking of both has been discontinued due to 
minimal improvement to the fishery.   
 
(Soil Erosion Conditions) ς This watershed currently has an average cropland soil erosion rate of 1.5 
ton/acre/year. Approximately 8.8% of all cropland acres are eroding above tolerable (T) levels, and 
only about 84% of all cropland fields maintain 30% or more crop residue cover on the soil surface after 
spring planting (Dodge County LCD, 2021). The Upper Rock River watershed aligns with RR TMDL sub-
basins 2-4. These TMDL sub-basins have an average 19% TSS and 45% TP reduction goal. 
 
 
Milwaukee River Basin ς Soil Erosion and Surface Water Quality Conditions 
 
(Water Quality Conditions) ς Less than five (5) square miles comprise the portion of the East-West 
Branch Milwaukee River Watershed in Dodge County. ¢ƘŜ ǇǊƛƳŀǊȅ ƭŀƴŘ ǳǎŜ ƛƴ 5ƻŘƎŜ /ƻǳƴǘȅΩǎ ǇƻǊǘƛƻƴ 
of this watershed is agriculture, with some scattered residential development. Nutrients and sediment 
from agricultural runoff and stream modification have affected water quality. This section of the 



 

53 
 

Milwaukee River has historically been classified as a warm water sport fishery (WDNR Website, East-
West Milwaukee River Watershed Detail, 2011). 
 
(Soil Erosion Conditions) ς This watershed currently has an average cropland soil erosion rate of 0.6 
ton/acre/year. (Note: Only three soil erosion sample points are visited once per year to calculate 
erosion levels, and therefore calculation results may fluctuate and be somewhat misleading). Less than 
5% of all cropland acres are determined to be eroding above tolerable (T) levels, and about 100% of all 
cropland fields maintain 30% or more crop residue cover on the soil surface after spring planting 
(Dodge County LCD, 2021).  
 
 
Upper Fox River Basin ς Soil Erosion and Surface Water Quality Conditions 
 
Lower Grand River Watershed 
 
(Water Quality Conditions) ς Less than four (4) square miles comprise the portion of the Lower Grand 
River Watershed located in Dodge County. The watershed is rural in nature, with agriculture being the 
primary land use (WDNR, 2001). The primary surface water feature is Lake Emily, a 268-acre lake with a 
maximum depth of 14 feet. Little data exists regarding the water quality of Lake Emily, although it 
continues to be a popular fishing lake. The lake outlet travels westward and is a tributary to the Lower 
Grand River. 
 
[ŀƪŜ 9Ƴƛƭȅ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ŀ ǎǇŜŎƛŦƛŎ ōƛƻƭƻƎƛŎŀƭ ǳǎŜ ŘŜǎƛƎƴŀǘƛƻƴΣ ōǳǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ άŦƛǎƘŀōƭŜ ŀƴŘ 
ǎǿƛƳƳŀōƭŜέΦ !ǾŜǊŀƎŜ {ŜŎŎƘƛ Řƛǎƪ ǊŜŀŘƛƴƎǎ ŘǳǊƛƴƎ ǘƘŜ ƳƻƴǘƘǎ ƻŦ Wǳƭȅ ŀƴŘ !ǳƎǳǎǘ ǎince 2012 is 2-3 feet. 
The lake has historically been classified as eutrophic; having problems with degraded fish and wildlife 
habitat, high levels of submerged aquatic vegetation, high turbidity levels, and seasonal low dissolved 
oxygen levels (WDNR Website, Lower Grand River Watershed Detail, 2010). From 2004 to 2021, five (5) 
fish kill investigations were reported on Lake Emily.  The Lake Emily Fishing Improvement Club 
conducts water quality testing and is responsible for the operation of a helixor-type aerator system to 
protect the fishery by avoiding winterkill.  Lake Emily was chemically treated in 1959 to remove an 
over-abundant carp population that resulted from breaching of the Lake Emily Dam during flooding, 
allowing common carp to enter the lake via Grand River Creek.   The treatment was successful at 
removing common carp from the lake and the species was not observed in Lake Emily until 2009, after 
the regional flooding of 2008.  The most recent comprehensive fishery survey of Lake Emily, conducted 
in 2017, showed an over-abundant northern pike population and lower catch rate of bluegill compared 
to the previous comprehensive survey conducted in 2013.  New northern pike and panfish regulations 
were put in place to address both concerns.  All fish species are naturally reproducing in Lake Emily and 
fish stocking is not required. However, the Lake Emily Fishing Improvement Club has conducted 
supplemental stocking of yellow perch, largemouth bass, and black crappie in recent years. 
 
Aquatic invasive species documented in Lake Emily include curly-leaf pondweed, Eurasian water-
milfoil, phragmites and zebra mussel. 
 
(Soil Erosion Conditions) ς This watershed currently has an average annual cropland soil erosion rate of 
2.1 ton/acre/year. (Note: Only four soil erosion sample points are visited once per year to calculate 
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erosion levels, and therefore calculation results may fluctuate and be somewhat misleading). 
Approximately 75% of all cropland acres are eroding above tolerable (T) levels, and about 33% of all 
cropland fields maintain 30% or more crop residue cover on the soil surface after spring planting 
(Dodge County LCD, 2021). 
 
 
 
Producer Led Groups and Soil and Water Conservation in Dodge County 
5ƻŘƎŜ /ƻǳƴǘȅΩǎ tǊƻŘǳŎŜǊ [ŜŘ DǊƻǳǇ ά5ƻŘƎŜ /ƻǳƴǘȅ CŀǊƳŜǊǎ ŦƻǊ IŜŀƭǘƘȅ {ƻƛƭΣ IŜŀƭǘƘȅ ²ŀǘŜǊέ ŦƻǊƳŜŘ 
in 2016. Dodge County Land and Water Conservation Department has assisted the farmer group since 
its inception and became the collaborator for housing their grants in 2018. The mission for this group is 
ά¢ƻ ƛƳǇǊƻǾŜ ǎƻƛƭ ŀƴŘ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ŎƻƴǎŜǊǾŀǘƛƻƴ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ŜŘǳŎŀǘƛƻƴ ŀŎǊƻǎǎ 5ƻŘƎŜ /ƻǳƴǘȅέΦ 
Members focus on improving soil health and water quality through the use of cover crops, residue 
management and reduced tillage. 
 
This group has received $190,580 in grants. Conducted 32 educational events (winter conferences, 
field demonstrations, and workshops) held on farms throughout different Dodge County watersheds 
with over 2,800 attendees 
 
The group has provided a Cover Crop Incentive Payment Program for 4 years with over 70 participants. 
Phosphorus and Sediment savings for 2021 were 1,082 lbs. Phosphorus and 987 T. Sediment. They 
have participated in some Nitrogen Use Efficiency trials, completed soil health demonstrations and 
trials, and developed a Pay for Performance Phosphorus Reduction program. Several members have 
been featured in the National No-Till Magazine. The group was featured in the 2019 DATCP report on 
Conservation benefits of soil health practices ς 
https://datcp.wi.gov/Documents2/ConservationBenefitsDodge.pdf  One member received the 
Wisconsin Conservation Farmer award in 2019. 
 
The Dodge County Farmer for Healthy Soil, Healthy Water group efforts directly support soil 
conservation and align well with many goals, objectives and actions within the LWRM plan. 
Accordingly, Dodge County is committed to maintaining support and helping to expand this farmer led 
effort over the next 10 years. 
 
Website: https://dodgecountyfarmers.com  
Facebook: https://facebook.com/DodgeCoFarmersHealthySoilWater/  
 
 
 
 
 

 
 
 
 

https://datcp.wi.gov/Documents2/ConservationBenefitsDodge.pdf
https://dodgecountyfarmers.com/
https://facebook.com/DodgeCoFarmersHealthySoilWater/
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CHAPTER 4 
GROUNDWATER MONITORING PROGRAM 

Groundwater Basics 
Dodge County receives an average of 32 inches of precipitation annually. Almost two-thirds (roughly 20 
inches) of this precipitation ends up back in the atmosphere by direct evaporation or by passing 
through plants in the process of transpiration. The remaining 12 inches either soaks into the ground 
past the root zone of plants or, may runoff directly into lakes, rivers, streams, or wetlands. The rate at 
which water soaks into the ground is determined mostly by the uppermost soil layer. Runoff is 
generated when rain falls (or snow melts) faster than water can infiltrate, or soak into the soil. 
 
Fine-textured soils such as clay do not allow water to infiltrate very quickly. They generate more runoff 
than coarse-textured soils made up of mostly sand, which allow more infiltration. On average, only 
about 2 inches of water reaches lakes and rivers as runoff. 
 
The remaining 10 inches of annual precipitation is an estimate of what actually infiltrates past the root 
zone of plants and ultimately becomes groundwater. The infiltrating water moves downward because 
of gravity until it reaches the water table, the point at which all the empty spaces between the soil 
particles or rock are completely filled with water. The water table represents the top of the 
groundwater resource.  Groundwater moves very slowly between particles of sand and gravel or 
through cracks in rocks. Water-bearing geological units such as sand and gravel are called aquifers.   
 
Groundwater is always moving. (Figure 4-1) It is able to move because the empty spaces within 
aquifers are interconnected. The size and connectivity of the spaces within an aquifer determine how 
quickly groundwater moves, how easily it is contaminated, and how much water a well is able to pump.   
 

 
 
Figure 4-1. Groundwater and the water table illustration from Merritts, Menking, & De Wet, Environmental 
Geology: An Earth Systems Science Approach. 2nd Edition. 2014 
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Groundwater moves because of differences in energy. Water at any point in an aquifer has energy 
associated with it, and its movement can be predicted by measuring changes in energy between two 
locations. More simply, groundwater moves from high energy to low energy. One measurement of 
energy is groundwater elevation.   
 
Groundwater elevation maps show the height of the top of the groundwater above a common 
measuring point, which is sea level. Those maps indicate that the water table is not flat; it is oftentimes 
a more muted version of the actual land surface. From a map of groundwater elevation, groundwater 
flow direction can be determined. 
 
Groundwater generally moves from areas where the water table elevation is higher to areas where it is 
lower. The water-table elevation map illustrates how groundwater generally moves towards these low 
spots on the landscape. In Wisconsin, rivers, lakes, and streams are considered groundwater discharge 
locations and are located at areas where the water table intersects the land surface. Because they are 
connected, scientists generally consider surface waters and groundwater as a single resource.   
 
Groundwater Susceptibility 
 
Geology and soils can play a role in determining how susceptible groundwater in an area is to 
contamination. (Figure 4-3) Areas where the depth to bedrock is shallow (or areas where the bedrock 
is close to the land surface) often result in less filtering of water before it enters the groundwater 
aquifer. (Figure 4-4) This is particularly important in areas where the underlying bedrock is fractured 
carbonate rock or limestone. Soil drainage can also play a role for contaminants such as nitrate that are 
highly water-soluble. Areas where soil is more well drained tend to be associated with greater 
potential for leaching of contaminants such as nitrate.  (Figure 4-2) shows the Nitrogen Restricted 
areas in Dodge County. This is another tool to help focus conservation efforts in high nitrate areas. 
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Figure 4-2 DNR Groundwater Nitrogen Targeted Areas of Wisconsin ς Dodge County 
Source: https://dnr.wisconsin.gov/topic/nonpoint/nr151nitrate.html 

 

https://dnr.wisconsin.gov/topic/nonpoint/nr151nitrate.html

