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Portage County Comprehensive Plan: 
Public Participation Plan 

 
 
Introduction 
 
The concept of citizens participating in government decision-making is fundamental to 
our system of governance.  While it is true that our government officials are elected to 
represent citizens, it is also true that elected officials need to inform, be informed by, 
and interact with the public on an ongoing basis if their representation is to be 
meaningful.  Regular and continuing involvement in government decision-making is the 
very basis for the idea of citizenship.  Citizen participation is likely to produce better 
decisions by utilizing the knowledge of the populace and by allocating part of the 
responsibility for formulating and implementing decisions to the citizens.  Without citizen 
participation, governments become less “governments for the people and by the 
people,” and more “service providers” for “taxpayers.” 
 
The Portage County Comprehensive Planning process is committed to providing broad-
based and continuous opportunities for public participation throughout the planning 
process.  The process is designed to be responsive to citizen participants, is committed 
to utilizing the knowledge and understanding of citizens to address important issues, 
and offers multiple opportunities for engagement – at varying levels of involvement.  
The purpose of this Public Participation Plan is to define how the public will be involved 
throughout the entire comprehensive planning effort. 
 
Wisconsin’s new Smart Growth and Comprehensive Planning law requires public 
participation throughout the comprehensive planning process. 
 
Wisconsin Statutes, Section 66.1001(4)(a)… 
 
“The governing body of a local governmental unit shall adopt written procedures that are 
designed to foster public participation, including open discussion, communication programs, 
information services, and public meetings for which advance notice has been provided, in every 
stage of the preparation of a comprehensive plan.  The written procedures shall provide for a 
wide distribution of proposed, alternative, or amended elements of a comprehensive plan and 
shall provide an opportunity for written comments on the plan to be submitted by members of 
the public to the governing body and for the governing body to respond to such written 
comments.” 
 
In order to be responsive to the new law, Portage County’s public participation process 
will: require planning committees to adopt the written public participation guidelines 
contained within this document to provide for meaningful input into the process; utilize a 
variety of public forums to garner input on a broad range of planning issues; provide for 
wide distribution of plan-related proposals and reports (through mail, world wide web, 
community exhibits and displays, etc.) to foster public dialogue and interaction; and 
develop formal mechanisms for the public to ask questions of the planning committees 
and for the planning committees to respond to those questions. 
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In addition, the public participation process will utilize a variety of methods to involve 
citizens at differing levels – from passive to active. 
 
• Public awareness will be increased through the use of direct mail, news releases 

and mass media; displays and exhibits will be used as well to build awareness of the 
comprehensive planning process and opportunities to participate. 

• Public education will provide citizens with balanced and objective information to 
assist them in understanding issues and alternatives for addressing them.  Public 
meetings will be held as one approach to providing education. 

• Public input is an important part of participatory efforts.  Public feedback through 
surveys, focus groups, open houses, and public meetings will be critical in assessing 
needs and providing input on alternatives developed to address them. 

• Public interaction provides a higher level of participation.  Through community 
visioning processes, public concerns and issues are directly reflected in the 
alternatives developed to address them, and feedback is given on how the input 
affected decision-making.   

• Public Partnership is the highest level of participation.  Decision making authority is 
placed in the hands of the urban and rural planning committees, with the promise to 
work to implement their decisions. 

 
Public Participation in the Comprehensive Planning Approach 
 
Portage County proposes to use an eight-step approach to the comprehensive planning 
process.  What follows is a discussion of public participation at each step in the 
comprehensive planning approach (a graphic illustration of the comprehensive planning 
and citizen participation approaches is attached to this document). 
 
Step 1: Committee Formation and Initial Meetings 
 
In this step, urban and rural planning committees are formed.  This represents the 
beginning of Public Partnership as described above.  Public education also begins in 
Step 1.  Educational efforts will focus attention on the comprehensive planning process, 
with the objective of improving public awareness surrounding the project.  Newsletters, 
news media, a comprehensive planning website, and public meetings will be used to 
make the public more aware of the planning effort. 
 
Step 2: Plan for Planning 
 
Building Public awareness and public education will be the major objectives of 
participatory efforts in this step.  Awareness will continue to be built through the use of 
media outlets, such as local newspapers, radio stations, and television.  Presentations 
will be made to community and local government groups.  Information will be made 
available through the comprehensive planning website and through written fact sheets 
and newsletters that will be made available to the public at county and local government 
offices, local libraries, and the comprehensive planning website. 
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Public education efforts will focus attention on the planning process and opportunities 
for public involvement.  Awareness efforts described above will also provide some 
education. 
 
Public input will be solicited through an interactive question and answer function on the 
website, as well as through more traditional means of communicating (phone, mail, 
etc.).  Planning committees and staff will develop a system to respond to the questions 
submitted by the public. 
 
Public partnership efforts continue with the convening of the urban and rural planning 
committees.  This group of individuals will meet together to develop and adopt a public 
participation plan. 
 
Step 3: Background Information and Inventory: Trends Assessment 
 
Step 3 provides for the collection and analysis of data related to growth and change in 
the community, and looks at projections into the future. 
 
Public awareness related to the inventory and assessment is critical to the 
understanding of community issues.  In that regard, the public will be kept informed 
through a variety of media, as well as printed materials developed by the planning team.  
Presentations will be made at community and local government meetings.  Materials 
developed will be made available to the public at county and local government offices, 
local libraries, and the comprehensive planning website. 
 
Public education will take the form of public meetings related to the discussion of 
information developed throughout this step.  Fact sheets will be developed for 
distribution to the public at county and local government offices, local libraries, and the 
comprehensive planning website. 
 
Public input will be accepted in a number of ways.  Opportunities for interactive 
questions and answers will be made available through the comprehensive planning 
website, as well as through traditional means of communication (phone, mail, etc,).  
Public comment will be solicited regarding the inventory, assessment, and trends 
information, which will be compiled in a Background Analysis Report.  The Background 
Analysis Report will be made available for public review and comment at county and 
local government offices, local libraries, and the comprehensive planning website. 
 
Public partnership is advanced as the urban and rural committees continue to meet 
and adopt the Background Analysis Report. 
 



Town of Amherst Comprehensive Plan Appendix A A-5 

Step 4: Issue Identification and Visioning 
 
Step 4 is the most public participation intensive in the comprehensive planning 
approach.  It is at this point in the process that citizens identify key community issues 
and develop a vision of what their community should look like in 20 years. 
 
As in the first three steps, public awareness efforts will focus on the utilization of the 
media, community meetings, printed materials, and the comprehensive planning 
website to inform people of opportunities to participate in this step.  Materials developed 
will be made available to the public at county and local government offices, local 
libraries, and the comprehensive planning website. 
 
Public education will continue through the use of public meetings and fact sheets 
developed for this step in the process. 
 
Public input will be gathered in a number of ways.  Opportunities for interactive 
questions and answers will be made available through the comprehensive planning 
website, as well as through traditional means of communication (phone, mail, etc,).  
Opinion surveys will be conducted to identify community issues.  These surveys will 
include a mail survey to all residents, as well as property owners, in the county, and a 
photographic survey to assess visual preferences for different types of land uses and 
development (likely to be completed by urban and rural committee members).  Invited 
experts will address the planning committees regarding a number of critical community 
issues.  Focus groups will be convened to further detail issues identified through the 
opinion surveys and by invited experts.  Citizens will also be asked to provide input on 
draft vision statements that are developed following interactive events described below.  
A summary Issue Identification Report will be made available for public review and 
comment at county and local government offices, local libraries, and the comprehensive 
planning website. 
 
 
Public interaction will take place through community visioning sessions that take place 
throughout the county.  Participants will be asked to describe their hopes and concerns 
about the future of their community, and more broadly, Portage County.  Community 
mapping exercises will be used to develop graphic visions to be used along with 
narrative comments collected.  The Draft and Final Vision Statement documents will be 
made available for public review and comment at county and local government offices, 
local libraries, and the comprehensive planning website. 
 
 
Public Partnership efforts continue as the urban and rural committees meet jointly 
through this step.  The large group will adopt an Issues Identification Report and will 
draft and adopt a vision statement for the county as a whole.  The two committees will 
then continue their work separately, and will adopt vision statements and establish 
development goals and policies for the urban and rural areas, using the county vision as 
a guide. 
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Step 5: Strategy Formulation and Draft Comprehensive Plans 
 
In this step, alternative strategies are developed to address the issues identified in Step 
4 and to move toward the vision established in that step as well.  
 
Public awareness efforts will continue using media, printed materials, community 
presentations, and the comprehensive planning website.  Materials developed will be 
made available to the public at county and local government offices, local libraries, and 
the comprehensive planning website. 
 
A series of public educational sessions will be held to provide information and 
education surrounding strategy formulation. 
 
In an effort to gather public input, countywide public sessions will be held to respond to 
alternative strategies that are developed.  Opportunities for interactive questions and 
answers will be made available through the comprehensive planning website, as well as 
through traditional means of communication (phone, mail, etc,).  Open houses will be 
utilized to gather information related to graphic and narrative strategies developed.  This 
input will be utilized by the planning committees to assess preferred strategies to pursue 
in the development of the comprehensive planning documents. 
 
Public partnership efforts are advanced as the planning committees work to develop 
alternative strategies with the assistance of planning staff.  The planning committees will 
review public input regarding potential strategies and will select and adopt preferred 
strategies.  The committees will draft comprehensive plans with staff assistance.  The 
Draft Comprehensive Plans will be available for public review and comment at county 
and local government offices, local libraries, and the comprehensive planning website. 
 
Step 6: Plan Review and Adoption 
 
In this step, the planning committees, local units of government and citizens review the 
comprehensive plans. 
 
Public awareness surrounding the review and adoption step will utilize a variety of 
media, printed materials, community presentations, and the comprehensive planning 
website. 
 
Public education sessions will be held to improve understanding of the plan review 
and adoption step, as well as specifics of the plans. 
 
Public input will be solicited regarding the comprehensive plans through open houses 
and other public events.  Opportunities for interactive questions and answers will be 
made available through the comprehensive planning website as well as through 
traditional means of communication (phone, mail, etc,).  Materials will be available for 
review and comment at county and local government offices, and at local libraries. 
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Public partnership efforts will be focused on the planning committees taking final 
action to approve the comprehensive plans and presenting the final comprehensive plan 
documents to local units of government and the County Board of Supervisors for their 
approval. 
 
Step 7: Plan Implementation 
 
The first stage of the comprehensive planning process is complete following the 
adoption of comprehensive plans in step 6.  Grant funding for this project is provided 
through adoption of the comprehensive plan.  Step 7 initiates implementation of the 
plan.  This step focuses attention on updating all land related ordinances in the county 
to be consistent with the new comprehensive plans.  As in preceding steps, public 
involvement in this process is critical, but will be more formally designed as 
comprehensive plans are adopted. 
 
Step 8: Plan Monitoring, Reassessment and Amendment Procedures 
 
As the plan is implemented, it is imperative to monitor and reassess the effectiveness of 
strategies that have been put into place.  Effective strategies need to be maintained, 
while ineffective strategies need to be modified or terminated.  An amendment process 
will be developed to address issues that develop with the plan, or changes that take 
place in the community that necessitate change in the documents.  Public involvement 
in this process will be needed.  A more formal process will be designed as 
comprehensive plans are adopted. 
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Developed by:  Citizen Participation Team, 
Community, Natural Resource and Economic  
Development  Program Area. 
 
© 2001 Board of Regents of the University of  
Wisconsin System, doing business as the 
Division of Cooperative Extension of the  
University of Wisconsin-Extension. 

Portage County Comprehensive Plan 
PUBLIC PARTICIPATION APPROACH 

 

Public Awareness Public Education Public Input Public Interaction Public Partnership 
Objective: 
To make the public aware of  
the comprehensive planning 
process. 
 
 
 

Objective: 
To provide the public with 
balanced and objective 
information to assist them in 
understanding the problem, 
alternatives, and/or solution. 

Objective: 
To obtain public feedback on 
issues, alternatives and/or 
decisions. 

Objective: 
To work directly with the 
public throughout the 
process to ensure that public 
issues and concerns are 
consistently understood and 
considered 

Objective: 
To place decision-making 
responsibilities in the hands of the 
public 

Promise to the 
Public: 
We will keep you informed. 

Promise to the 
Public: 
We will try to help you 
understand. 

Promise to the 
Public: 
We will keep you informed, 
listen to and acknowledge 
concerns, and provide 
feedback on how public input 
influenced decisions. 

Promise to the 
Public: 
We will work with you to 
ensure that your concerns 
and issues are directly 
reflected in the alternatives 
developed and provide 
feedback on how public 
input influenced decisions. 

Promise to the Public: 
We will work to implement what 
you decide. 
 
 
 
 

Example Methods 
• Direct mail 
• News releases and mass 

media 
• Displays and exhibits 

Example Methods 
• Public education 

meetings 
• Websites 

Example Methods 
• Open houses 
• Public hearings 
• Visual preference surveys 
• Opinion surveys 
• Focus Groups 
  

Example Methods 
• Visioning 

Example Methods 
• Citizen planning committees 
 
 
 
 

 
Adapted from the International Association for Public Participation 
 

 INCREASING LEVEL OF PUBLIC INVOLVEMENT 
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Portage County Citizen Participation and 
Comprehensive Planning Approaches 

 
 

Step 1: Committee Formation and Initial Meetings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citizen 
Participation 

Approach 

Community Diagnosis 
 
Public Education 
• Local Elected Officials receive education regarding Smart 

Growth Law and proposed Comprehensive Planning and 
Citizen Participation Approaches 

 
Public Partnership 
 
Establish Planning Committees 
• Urban Committee 
• Rural Committee 

Comprehensive 
Planning 

Approach 

 
 

Committee Formation 
And Initial Meetings 
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Portage County Citizen Participation and 
Comprehensive Planning Approaches 

 
 

Step 2: Plan for Planning 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citizen 
Participation 

Approach 

Comprehensive 
Planning 

Approach 

 
 
 

Plan for Planning 
 

Public Awareness 
• News Releases announcing Comprehensive Planning 

Effort 
• Radio Talk Shows announcing Comprehensive 

Planning Effort 
• Cable Access TV announcing Comprehensive 

Planning Effort 
• Introductory Comprehensive Planning Newsletter 
• Presentations at community meetings and to local 

Government Groups 
• Website development to house comprehensive 

planning resources 
 
Public Education 
• Public Educational Sessions related to the 

Comprehensive Planning Approach and Opportunities 
for Citizen Participation 

• Utilization of Awareness Methods to provide public 
education as well 

 
Public Input 
• Debut interactive Question and Answer and Input 

function on comprehensive planning website 
• Accept questions from the public and provide answers 

and referrals by the Joint and Individual Planning 
Committees  

• Evaluation of awareness and education activities 
 
Public Partnership 
• Convene Planning Committees 
• Develop and Adopt Citizen Participation 

Plan/Guidelines 
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Portage County Citizen Participation and 
Comprehensive Planning Approaches 

 
 

Step 3: Background Information & Inventory: 
Trends Assessment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citizen 
Participation 

Approach 

Comprehensive 
Planning 

Approach 

 
 
 

Background Information and Inventory: 
Trends Assessment 

 

Public Awareness 
• News Releases related to Inventory and Assessment 
• Radio Talk Shows related to Inventory and Assessment 
• Cable Access TV related to Inventory and Assessment 
• Comprehensive Planning Newsletter related to Inventory and 

Assessment 
• Presentations at community meetings and to local Government 

Groups related to Inventory and Assessment 
• Comprehensive Planning Project Website 
 
Public Education 
• Public Educational Sessions related to Inventory and 

Assessment 
• Fact Sheets related to Inventory and Assessment 
• Utilization of Awareness Methods to provide public education as 

well 
 
Public Input 
• Interactive Question and Answer and Input function on 

comprehensive planning website 
• Accept questions from the public and provide answers and 

referrals by the Joint and Individual Planning Committees 
• Public Review and Comment related to Background Analysis 

Report 
• Evaluation of awareness and Inventory and Assessment 
 
Public Partnership 
• Planning Committees Meet 

o Adopt Background Analysis Report 
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Portage County Citizen Participation and 
Comprehensive Planning Approaches 

 
Step 4: Issue Identification and Visioning 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citizen 
Participation 

Approach 

Comprehensive 
Planning 

Approach 

 
 
 

Issue Identification and Visioning 
 

Public Awareness 
• News Releases related to Issue Identification and Visioning 
• Radio Talk Shows related to Issue Identification and Visioning 
• Cable Access TV related to Issue Identification and Visioning 
• Comprehensive Planning Newsletter related to Issue Identification and 

Visioning 
• Presentations at community meetings and to local Government Groups 

related to Issue Identification and Visioning 
• Comprehensive Planning Project Website 
 
Public Education 
• Public Education Sessions related to Issue Identification and Visioning 
• Utilization of Awareness Methods to provide public education as well 
 
Public Input 
• Hopes and Concerns Workshops throughout the county 
• Community Surveys (mail/photographic) 
• Focus Groups (tied to planning elements and human services dimension) 
• Invited “Experts” provide input to planning committees 
• Public Input Sessions to review draft mission statements 
• Interactive Question and Answer and Input function on comprehensive 

planning website 
• Accept questions from the public and provide answers and referrals by 

the Joint and Individual Planning Committees 
• Evaluation of issue identification and visioning process 
 
Public Interaction 
• Hopes and Concerns Workshops throughout the county 
• Community Visioning Sessions 
• Community Mapping Exercises 
 
Public Partnership 
• Planning Committees Meet 

o Adopt Issue Identification Summary Report 
o Draft Vision Statement (County; Rural & Urban) 
o Adopt Visions Statements with Local Units of Government 
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Portage County Citizen Participation and 
Comprehensive Planning Approaches 

 
Step 5: Strategy Formulation and Draft Comprehensive Plans 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citizen 
Participation 

Approach 

Comprehensive 
Planning 

Approach 

 
 
 

Strategy Formulation and Draft Comprehensive Plans 
 
 

Public Awareness 
• News Releases related to Strategy Formulation 
• Radio Talk Shows related to Strategy Formulation 
• Cable Access TV related to Strategy Formulation 
• Comprehensive Planning Newsletter related to Strategy Formulation 
• Presentations at community meetings and to local Government Groups 

related to Strategy Formulation 
• Comprehensive Planning Project Website 
 
Public Education 
• Public Education Sessions related to Strategy Formulation 
• Utilization of Awareness Methods to provide public education as well 
 
Public Input 
• Area-wide public input sessions related to alternative strategies 
• Open Houses at various locations throughout the county 
• Public review and comment of alternative strategies (narrative and 

graphic formats) 
• Interactive Question and Answer and Input function on comprehensive 

planning website 
• Accept questions from the public and provide answers and referrals by 

the Joint and Individual Planning Committees 
• Evaluation of Planning Approach and Citizen Participation effort 
 
Public Partnership 
• Planning Committees Meet 

o Develop Alternative Strategies 
o Review Public Input related to alternative Strategies 
o Select/Adopt Preferred Strategies 
o Draft Comprehensive Plans with Staff  
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Portage County Citizen Participation and 
Comprehensive Planning Approaches 

 
Step 6: Plan Review and Adoption 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citizen 
Participation 

Approach 

Comprehensive 
Planning 

Approach 

 
 
 

Plan Review and Adoption 
 

Public Awareness 
• News Releases related to Plan Review and Adoption 
• Radio Talk Shows related to Plan Review and Adoption 
• Cable Access TV related to Plan Review and Adoption 
• Comprehensive Planning Newsletter related to Plan Review and 

Adoption 
• Presentations at community meetings and to local Government Groups 

related to Plan Review and Adoption 
• Comprehensive Planning Project Website 
 
Public Education 
• Public Education Sessions related to Plan Review and Adoption 
 
Public Input 
• Public review and comment on Comprehensive Plans 
• Open Houses at various locations throughout the county 
• Interactive Question and Answer and Input function on comprehensive 

planning website 
• Accept questions from the public and provide answers and referrals by 

the Joint and Individual Planning Committees 
• Formal Public Hearings prior to adoption by each local unit of government 
• Evaluation of Comprehensive Planning Approach and Citizen 

Participation Effort 
 
Public Partnership 
• Planning Committees Meet 

o Present Final Comprehensive Plan documents to public 
o Action by Planning Committees, Local Units of Government, and 

County Board to Adopt Comprehensive Plan 
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Portage County Citizen Participation and 
Comprehensive Planning Approaches 

 
Step 7: Plan Implementation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citizen 
Participation 

Approach 

Comprehensive 
Planning 

Approach 

 
 
 

Plan Implementation 
 

Public Awareness 
• News Releases related to Plan Implementation 
• Radio Talk Shows related to Plan Implementation 
• Cable Access TV related to Plan Implementation 
• Comprehensive Planning Newsletter related to Plan Implementation 
• Presentations at community meetings and to local Government Groups 

related to Plan Implementation 
• Comprehensive Planning Project Website 
 
Public Education 
• Public Education Sessions related to Plan Implementation and 

opportunities for participation 
 
Public Input 
• Interactive Question and Answer and Input function on comprehensive 

planning website 
• Accept questions from the public and provide answers and referrals by 

the Joint and Individual Planning Committees 
 
Public Partnership 
• Planning Committees Meet 

o Assess membership 
o Begin revision/updating of all land related ordinances to make 

consistent with the Comprehensive Plan 
o Develop linkages between Comprehensive Plan and 

Implementation 
o Develop action steps, timelines, roles, and responsibilities for 

implementation 
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Portage County Citizen Participation and 
Comprehensive Planning Approaches 

 
Step 8: Plan Monitoring, Reassessment and Amendment Procedures 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared By: Mark Hilliker, Community Resource Development Agent 
  Portage County UW-Extension 
  July 2001 

Citizen 
Participation 

Approach 

Comprehensive 
Planning 

Approach 

 
 
 

Plan Monitoring, Assessment and Amendment Procedures 
 

Public Awareness 
• News Releases related to Plan Monitoring, Assessment and Amendment 

Procedures 
• Radio Talk Shows related to Plan Monitoring, Assessment and 

Amendment Procedures 
• Cable Access TV related to Plan Monitoring, Assessment and 

Amendment Procedures 
• Comprehensive Planning Newsletter related to Plan Monitoring, 

Assessment and Amendment Procedures 
• Presentations at community meetings and to local Government Groups 

related to Plan Monitoring, Assessment and Amendment Procedures 
• Comprehensive Planning Project Website 
 
Public Education 
• Public Education Sessions related to Plan Monitoring, Assessment and 

Amendment Procedures 
 
Public Input 
• Interactive Question and Answer and Input function on comprehensive 

planning website 
• Accept questions from the public and provide answers and referrals by 

the Joint and Individual Planning Committees 
 
Public Partnership 
• Planning Committees Meet 

o Develop plan evaluation process 
o Develop plan review and amendment process 
o Definition of plan update target (i.e. 5 years, 10 years, etc.) 
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PORTAGE COUNTY’S 
LAND EVALUATION SITE ASSESSMENT 

SYSTEM 
 
 
 
 

A tool to help local communities 
 understand the agricultural landscape. 

 
 
 
 
 

NOTE: 
This tool is not designed to produce a “land use 

map.”  It is intended to provide information for the 
local plan commission about conditions on the 

landscape that may affect agriculture.   



 

  

PORTAGE COUNTY’S 
LAND EVALUATION SITE ASSESSMENT SYSTEM 
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PORTAGE COUNTY’S 

LAND EVALUATION SITE ASSESSMENT SYSTEM 
 

1. INTRODUCTION 
 

A. Defining the LESA System 
 
The Land Evaluation and Site Assessment (LESA) system is a point-based approach that 
is generally used for rating the relative value of agricultural land resources. In basic terms, 
a given LESA model is created by defining and measuring two separate sets of factors. The 
first set, Land Evaluation, includes factors that measure the inherent soil-based qualities 
of land as they relate to agricultural suitability. The second set, Site Assessment, includes 
factors that are intended to measure social, economic, and geographic attributes that also 
contribute to the overall value of agricultural land. While this dual rating approach is 
common to all LESA models, the individual land evaluation and site assessment factors 
that are ultimately utilized and measured can vary considerably, and can be selected to 
meet the local or regional needs and conditions a LESA model is designed to address. The 
LESA methodology lends itself well to adaptation and customization in individual states and 
localities.  
 
B. Background on LESA Nationwide 
 
In 1981, the United States Department of Agriculture (USDA), Soil Conservation Service, 
now known as Natural Resource Conservation Service (NRCS) released a new system that 
was designed to provide objective ratings of the agricultural suitability of land compared to 
demand for nonagricultural uses of lands. The system became known as Land Evaluation 
and Site Assessment or LESA. Soon after it was designed, LESA was adopted as a 
procedural tool at the federal level for identifying and addressing the potential adverse 
effects of federal programs. (e.g., funding of highway construction) on farmland protection. 
The Farmland Protection Policy Act of 1981 (5) spells out requirements to ensure that 
federal programs, to the extent practical, are compatible with state, local, and private 
programs and policies to protect farmland, and calls for the use of LESA to aid in this 
analysis. Typically, NRCS staff is involved in performing LESA scoring analyses of 
individual projects that involve other agencies of the federal government. 
 
Since the inception, the LESA approach has received substantial attention from state and 
local governments as well. Nationwide, over two hundred jurisdictions have developed local 
LESA methodologies. One of the attractive features of the LESA approach is that it is well 
suited to being modified to reflect local conditions. Typical local applications of LESA 
include assisting in decision-making concerning the siting of projects, changes in zoning, 
and spheres of influence determinations. LESA is also increasingly being utilized for 
farmland protection programs, such as the identification of priority areas to concentrate 
conservation easement acquisition efforts or purchase of development rights. 
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2. PORTAGE COUNTY APPROACH 
 

 
A. Decision-Making Tool 
 
Portage County is making an effort to preserve productive farmland and manage non-farm 
rural residential development. The Land Evaluation and Site Assessment (LESA) system is 
an analytical tool used to assist decision makers in comparing agricultural sites based on 
their agricultural value. The LESA system provides an objective and consistent tool to aid 
decision-makers in evaluating the relative importance of specific sites for continued 
agricultural use. In this sense, it is a tool for determining the best use of a site.  While in 
some cases the best use may be some type of development, there are many other 
situations where the best use is to remain in agriculture.  Also, there may be instances 
where the land is not suitable for agriculture, but neither is it a suitable location for 
development.  In such situations the LESA system is a valuable tool for determining the use 
with the least detrimental impact to the environment, economy and aesthetics. 
 
B. System Components 
 
As noted earlier, there are two components to the LESA system; the Land Evaluation (LE) 
portion of the system, which is based on soils and their characteristics, and the Site 
Assessment (SA) portion of the system, which rates other attributes affecting a site's 
relative importance for agricultural use. The Land Evaluation portion is stable and 
unchanging because the soils do not change and the data relative to those soils takes a 
long time to accumulate.  The Site Assessment is dynamic and changes on a continual 
basis because there are regular changes in development, property ownership, roadway 
improvements, sewer expansions, etc. happening throughout Portage County. 
 

3. LAND EVALUATION FOR PORTAGE COUNTY 
 
A Land Evaluation (LE) system was developed by the USDA in 1981 and is now widely 
used throughout the U.S. LE provides a systematic and objective way to evaluate and 
numerically rank soils for their relative value for a specific use. 
 
A LE rating was developed for Portage County by the Portage County Planning and Zoning 
Department. Higher numbers mean greater value for agriculture.  LE ratings reflect this 
productivity potential, as well as the economic and environmental costs of producing a 
crop.  Possible LE ratings range from 0 to 100. 
 
Many physical and chemical soil properties are considered in the LE rating, either directly 
or indirectly, including soil texture and rock fragments, slope, wetness and flooding, soil 
erodibility, climate, available water capacity, pH (alkalinity versus acidity), and permeability. 
 
Three soil property indexes are combined to produce the LE rating. This produces a rating 
that reflects the most important soil considerations for agricultural use in Portage County. 
Each of these data elements is assigned a point score from 0 to 100: 
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A. Prime Farmland Class Index 
 
This index rates the major physical and chemical soil properties affecting agricultural use. 
Please see Appendix A for the prime farmland criteria in Wisconsin. 
 

Index Score 
0 - Not prime farmland 0 
1 – Prime if drained 70 
2 – Prime if irrigated 90 
3 - Prime farmland 100 

 
B. Land Capability Class - Natural Condition Index  
 
This index rates all soils in their natural, unaltered condition for the risk of environmental 
damage (eg: soil erosion, off-site damage from sediment, nutrient, and pesticide runoff or 
leaching) and the degree of management concerns and limitations for agricultural use. 
Please see Appendix A for further information on Land Capability Classes. 

 
Land Capability Class  Score 
1 100 
2 90 
3 70 
4 50 
5 30 
6 20 
7 10 
8 5 

 
 
 
C. Productivity Index  
 
This index rates the potential productivity of the soil for corn and alfalfa.  A productivity 
index (PI) was calculated for all soil map units in Portage County. The productivity index 
rates the potential productivity of each map unit relative to all other soils in Portage County. 
The index is calculated from corn and alfalfa yield data, which can be found in Section II of 
the USDA Technical Guide for Portage County.  
 
If no corn or alfalfa yields are commonly grown on a soil due to wetness, steepness of 
slope, stoniness, etc., the map unit receives a score of 0 for the missing yield and will be 
reflected in a lower overall PI score. 
 
The Productivity Index at is set at 100 for the most productive soil map unit in Portage 
County. All other map units were then proportionately adjusted by dividing them by the 
most productive soil map unit’s yield total, which is 99.2.  Please see the sample calculation 
below.  The lower PI scores represent proportionately lower productivity for corn and 
alfalfa. 
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 PI calculation details 
 

1) The total maximum (long-term average) yield for corn and alfalfa in Portage 
County is determined: 

Corn 95 bu/acre -- highest long-term average corn yield in Portage County 
Alfalfa 4.2 tons/acre --highest long-term average alfalfa yield in Portage Co. 
 99.2 = 100 PI 

 
2) The map unit is assigned a PI using the formula: 

(Corn Yield + Alfalfa Yield) / 99.2 x 100 = PI 
 
Example: corn yield = 90 bu/ac alfalfa yield = 3.5 tons/ac 

 
90 + 3.5 = 93.5 / 99.2 = .94 x 100 = 94 PI 

 
D. Weighting Factor 
 
A weighting factor is then applied to each of the three data element scores to reflect their 
relative importance. The weighting factors were chosen for the following reasons.  
 

 Prime Farmland. (60%)  This is a broad soil index component, which has national 
soil classification significance. It does not reflect crop yields. Some non-prime soils 
have much higher yields than some prime soils, usually due to slope and/or 
irrigation. 

 
 Capability Class. (30%)  This index considers many soil properties and 

conditions. This index indirectly considers the economic and environmental costs 
of producing a crop. Equally important was that the capability class is a system that 
is familiar to many local units of government.  

 
 Productivity Index. (10%)  Both corn and alfalfa yields were considered as part of 

this index.  This factor was given little weight in Portage County because a number 
of our sand soils that can be irrigated have great productivity for vegetable 
production.   

 



   

Town of Amherst                                 Comprehensive Plan Appendix D D-5 

E. Sample LE Calculation: 
 
The Portage County LE rating is calculated using the formula: 
 

LE = (prime score x 0.60) + (capability score x 0.30) + (productivity index x 0.10) 
 

Soil Data Element Score x Weight = LE Rating 
 

Prime Farmland 100 x 0.60 = 60.0 
Land Cap. Class 90 x 0.30 = 27.0 
Prod. Index 82 x 0.10 = +8.2 

 
TOTAL LE rating for the map unit   95.2 = 95 

 
F. LE Assumptions and Decisions 
 
The following assumptions or decisions will be made when finalizing calculations. 
 
 It is assumed that most wet soils in Portage County are not cropped under natural 

conditions, they require drainage of some type. 
 LE factors will be adjusted to consider conditions where wet soils are being cropped. 

Aerial photography will be used to identify the mapping unit as being cropped.  For 
areas of wet soils that are cropped, yield data, capability class and prime farmland 
criteria shall be used from the USDA Technical Guide Section II. (Prime if drained). 
Site visits may be required to make drainage determinations.  

 Fractions of numbers will be rounded to the nearest whole number with a fractional 
number of .5 being rounded up to the next highest whole number. 
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4. SITE ASSESSMENT FACTORS 
 
Site assessment rates non-soil factors affecting a site's relative importance for agricultural 
use. Potential development sites in which a land use change is contemplated are evaluated 
against factors in three general categories, SA-1 through SA-3. Each rating factor is 
assigned a range of possible values according to relative attributes of a specific two (2) 
acre area. This process helps to provide a rational, sound basis for making land-use 
decisions. Specific site assessment factors were developed based on existing Land Use 
Plans, Ordinances, and other adopted policies. 
 
SA-1 FACTORS 
 
These factors measure non-soil site characteristics effect on the potential for agricultural 
productivity or farming practices.  Site factors evaluated include: 
 
A. Land Area in an Agricultural Use Within ¼ Mile of Site 

This factor measures the agricultural viability of an area. The factor is scaled to increase 
the rating as the percentage of land in agricultural uses within the area increases. The 
following scale will be used to determine the value of this factor. 

 
% of Area in Ag Use Score 

90-100 100 
80-90 85 
70-80 70 
60-70 55 
50-60 40 
40-50 25 
30-40 10 
< 30 0 

 
Intent: 
In order to limit potential nuisance complaints and other forms of conflict, pre-existing 
adjacent land uses should be evaluated in all cases.  This factor is also a major 
indicator of the agricultural character of an area. 

 
Definitions 
Agriculture:  Beekeeping; commercial feedlots; dairying; egg production; floriculture; 
fish or fur farming; forest and game management; grazing; livestock raising; orchards; 
plant greenhouses and nurseries; poultry raising; raising of grain, grass, mint and seed 
crops; raising of fruits, nuts and berries; sod farming; placing land in federal programs in 
return for payments in kind; owning land, at least 35 acres of which is enrolled in the 
conservation reserve program under 16 USC 3831 to 3836; participating in the milk 
production termination program under 7 USC 1446 (d); and vegetable raising.  (Source:  
Wis. Stats. Chapter 91.) 

 
Ownership: Any individual, association, company, corporation, firm, organization or 
partnership, singular, plural, of any kind. 
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SA-2 FACTORS 
These factors measure development or conversion pressures on a site. Site factors 
evaluated include: 
 
A. Land Area Adjacent to the Site Proposed for Agricultural Use in the Community’s 

Land Use Plan 
This factor includes the community’s perception or desire for future growth as 
designated on their Land Use Map. The following scale will be used to determine the 
value of this factor. 

 
Land Use Category Score 

Agr. - L-1 100 
Agr. - L-2 80 
Agr. - L-3 60 
Natural Area-Limited 40 
Resource Extract. 40 
Industrial 20 
Res. - Low Dens. 20 
Res. - Med. Dens. 20 
Commercial 20 
Institutional 20 
Natural Area - Protected 0 

  
Intent: 
This factor is important because the Land Use Plan adopted by the community and the 
County constitutes the County’s policy regarding the preservation of prime farmlands for 
agricultural use and the identification of other areas for residential, commercial, industrial 
and other non-agricultural uses. 
 
 
SA-3 FACTORS 
 
A. Environmental and Public Values of the Site 
 
This factor measures the public values of a site, such as environmental values. If any of the 
environmental factors are present on more than 50% of the sample area, that entire area 
will be scored as 0. 
 

Env. Factor present Score 
water 0 
wetland 0 
floodplain 25 
slopes > 6%  
highly perm. Soils - 
Rapid 25 
woodlands > 10 acres 0 
depth to gr. water < 5ft. 25 
stream corridor 0 
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Sample SA Calculation: 
 
The Portage County SA rating is calculated using the formula: 
 

SA = (SA-1 x 0.30) + (SA-2 x 0.50) + (SA-3 x 0.20) 
 

Site Assessment Factor Score x Weight = LE Rating 
 

Ag Use w/in ¼ mile 85 x 0.30 = 25.5 
Land Use Map 80 x 0.50 = 40.0 
Environmental Factor 50 x 0.20 = +10.0 

 
TOTAL SA rating for the map unit   75.5 = 76 

 
SA Assumptions and Decisions 
 
The following assumptions or decisions will be made when finalizing calculations. 
 
 It is assumed that a community’s desired development and growth, as shown by its 

land use map, would rank as the highest non-soil factor. 
 Fractions of numbers will be rounded to the nearest whole number with a fractional 

number of .5 being rounded up to the next highest whole number. 
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5. THRESHOLD VALUES FOR LESA SCORES 
 
THE COMBINED LAND EVALUATION FACTORS ARE WORTH 100 POINTS AS ARE THE COMBINED SITE 
ASSESSMENT FACTORS. THE LE AND SA SCORES ARE ADDED TO YIELD A POTENTIAL FINAL SCORE 
FOR EACH TWO ACRE BLOCK RANGING BETWEEN 0 AND 200 POINTS, WITH A SCORE OF 200 
REPRESENTING LANDS THAT ARE OF THE HIGHEST VALUE FOR AGRICULTURE (EXCLUDING SPECIALTY 
CROPS SUCH AS CRANBERRIES). COMMUNITIES WILL THEN DETERMINE AN APPROPRIATE 
THRESHOLD FOR RANKING LANDS RECOMMENDED FOR PROTECTION (I.E. AREAS WITH A SCORE 
HIGHER THAN 150 AND GREATER THAN 40 CONTIGUOUS ACRES). WEIGHTING FACTORS CAN BE 
CHANGED BY EACH COMMUNITY TO REFLECT ITS OWN PRIORITIES. 
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6. APPENDIX A 

 
A. Prime Farmland Background Information 
 
Soils, which meet ALL of the following criteria, are prime farmland in Wisconsin. 
 

1) Not too dry  (at least 4 inches of Available Water Capacity in the upper 40 
inches) 

2) Not too acid or alkaline  (pH between 4.5 and 8.4 in the upper 40 inches) 
3) Not too wet  (not frequently flooded and water table generally deeper than one 

foot during the growing season) 
4) No serious erosion problems  (K factor x slope <2) 
5) Permeability not restricted  (at least 0.06 in/hr in the upper 20 inches) 
6) Not too rocky  (less than 10% rock fragments larger than 3 inches in the surface 

layer 
7) Not too cold or too salty  (generally don't apply in Wisconsin) 

 
Notes: 
 Crop yields are not a criterion. Some non-prime soils have much higher yields than 

some prime soils, usually due to slope. 
 Present land use is not a criterion, except soils in urban use or water storage is not 

prime. 
 Location is not a criterion. Only physical and chemical soil properties are 

considered. 
 
B. Land Capability Class Background Information 
 
Land capability classification is a system of grouping soils primarily on the basis of their 
capability to produce common cultivated crops and pasture plants without deteriorating 
over a long period of time. Capability class is the broadest category in the land capability 
classification system. Codes 1 - 8  (sometimes written as I - VIII) are used to represent both 
irrigated and non-irrigated land capability classes. Crop yield, present land use and location 
are not considered in assigning land capability classes. 
 
Land capability classes place soils into groups with similar suitabilities and limitations for 
agricultural use. The risks of soil damage or limitations in use become progressively greater 
from class 1 to class 8 (sometimes written as I to VIII). 
 
Class 1 soils have slight limitations that restrict their use. 
 
Class 2 soils have moderate limitations that reduce the choice of plants or require 
moderate conservation practices. 
 
Class 3 soils have severe limitations that reduce the choice of plants or require special 
conservation practices. 
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Class 4 soils have very severe limitations that restrict the choice of plants or require very 
careful management, or both. 
 
Class 5 soils have little or no hazard of erosion but have other limitations, impractical to 
remove, that limit their use mainly to pasture, range, forestland, or wildlife food cover. 
 
Class 6 soils have severe limitations that make them generally unsuited to cultivation and 
that limit their use mainly to pasture, range, forestland, or wildlife food and cover. 
 
Class 7 soils have very severe limitations that make them unsuited to cultivation and that 
restrict their use mainly to grazing, forestland, or wildlife. 
 
Class 8 soils and miscellaneous areas have limitations that preclude their use for 
commercial plant production and limit their use to recreation, wildlife, or water supply or for 
esthetic purposes. 
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Lake Emily 
 
 
 

Preliminary Results 
Portage County Lake Study 

 
University of Wisconsin-Stevens Point  

Portage County Staff and Citizens 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 31, 2005  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What can you learn from this study?  
You can learn a wealth of valuable information about: 

• Critical habitat that fish, wildlife, and plants depend on 
• Water quality and quantity of your lake 
• The current diagnosis of your lake – good news and bad news 

 
What can you DO in your community? 
You can share this information with the other people who care about your lake 
and then plan together for the future. 

 Develop consensus about the local goals and objectives for your lake.
 Identify available resources (people, expertise, time, funding). 
 Explore and choose implementation tools to achieve your goals. 
 Develop an action plan to achieve your lake goals. 
 Implement your plan. 
 Evaluate the results and then revise your goals and plans. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 2Portage County Lake Study – Preliminary Results March 2005 



Lake Emily ~ Location 

Lake Emily 
South of Highway 10, just west of 
Amherst Junction; Town of Amherst 
 

Surface Area:  95.5 acres 
Maximum Depth:  35 feet 
Lake Volume:  1691 acre-feet 

 
 

Inlet 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water Flow  
 
 Lake Emily is a 

seepage lake 
 
 Water enters 

Lake Emily from 
groundwater, one 
intermittent inlet 
from Mud Lake 
at the west end, 
runoff, and 
precipitation   

 
 Water exits the 

lake through 
groundwater 
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Lake Emily ~ Land Use in the 
Surface Watershed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

 
 

 

 
 

Current Predominant 
Land Use 

 
 Around the lake:  

shrub cover, residential 
uses 

 In the watershed:  
non-irrigated cropland, 
shrub cover, forestland, 
and irrigated cropland 

Surface Watershed 
Land Use 

 
 Non-irrigated 

agriculture dominates 
land use in the 
watershed despite a 
modest decline since 
1948 

 
 Forestland has made a 

dramatic decrease since 
1990 as shrub cover 
increased 

 
 Residential use 

increased greatly 
between 1948 and 
1968, and continues to 
increase 

Surface Watershed: The land area where water runs off the surface of the land and drains 
toward the lake. 

Lake DrSurface Watershed: 
646 Acres 

Surface Watershed Land Use
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Lake Emily ~ Land Use in the  
Groundwater Shed 

 Groundwater Shed:  The land area where water soaks into the ground and travels underground 
to the lake.  

 
 
 Town Line Rd 

Lutz Lane 
 
 
 
 
 
 
 
 
 
 

Current Predominant 
Land Use 

 
 Major land uses in the 

groundwater shed are 
non-irrigated 
agriculture, shrub 
cover, and forestland 

 
 
 
 
 

Groundwater Shed Land Use

0

100

200

300

400

500

600

Resid
entia

l

Insti
tut

ional

Transp
orta

tio
n

Irri
ga ted C

rop Land

Non-Irr
igate

d C
rop Land

Perm
anent P

asture

Confin
ed A

n im
al O

peratio
ns

Row C
rop o

r G
rai

n S
torag

e

Fores
ted

Shrub C
ove

r

Water B
od

ies

A
cr

es

1948 1968 1990 2002

Groundwater Shed 
Land Use 

 
 Non-irrigated cropland has 

dominated the groundwater 
shed since 1948 

 
 Residential, institutional, 

transportation, irrigated 
cropland, and shrub cover 
uses have all increased since 
1948 

 
 Non-irrigated cropland and 

forestland have decreased in 
land use area since 1948 
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Lake Emily ~ Taking a closer look 
(Within a 1,000 feet of lake) 

 

4 

3 

2 
1 

5 5 -- 2000 2000  

 
Points of Interest 
1. The development of the south side of the lake started in the early 1950’s and 1960’s. 
2. The blue line outlines the original roads that surrounded the lake in 1930.  As you can see,    

many of the roads that were originally there have disappeared.  
3. The water level is much lower in 1960 and 1968 than in 1938 and the present. 
4. Two small areas that have reverted back from cropland to forested. 
 

 
Some cottages were removed from the parkland since 1938.

1938 Air Photo1938 Air Photo  9 9 -- 24  24 -- 38 38  
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Lake Emily ~ Taking a closer look 
(With in a 1,000 feet of lake) 

 
 
  
 

0%

10% 
20% 
30% 
40% 
50% 
60% 
70% 

Impermeable 
Surfaces 

Residential Open
Land/Pasture

Wetland

Percent Land Cover Within 1000 Foot
Buffer

Changes from 1938 to 2000
2000

 
1960

 
1938

 

 # of Docks
 

Forest/ Park-Campground  (acres)
 

Impervious Surface (acres) 
 

Open Land/ Pasture (acres) 
 

Residential (acres)
 

0
 6.04

5.50
 18.66

113.65

0
 6.00

27.25

18.66
 135.33
 

 4
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 89.14
 16.27
 109.96
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Lake Emily ~ Water Quality 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Oligotrophic Lakes 
Common uses: 

 Swimming 
 Skiing 
 Boating 

 
Vegetation of oligotrophic lakes: 

 Very little vegetation 

Mesotrophic Lakes 
Common uses: 

 Boating 
 Fishing 

 
Vegetation of mesotrophic lakes: 

 Increased vegetation 
 Occasional algal blooms 

Eutrophic Lakes 
Common uses: 

 Fishing 
 Wildlife watching 

 
Vegetation of eutrophic lakes: 

 Lots of aquatic plants 
 Frequent algal blooms 

Total Phosphorus 
In more than 80% of Wisconsin’s lakes phosphorus is the key nutrient affecting aquatic plant and algae 
growth.  Once in a lake system phosphorus levels are difficult to reduce, so limiting phosphorus input is 
key.  Phosphorus at levels above 30 parts per billion (ppb) can lead to nuisance aquatic plant growth and 
accelerate a lake’s change from oligotrophic to eutrophic.  Sources of phosphorus include septic systems, 
detergents, animal waste, farmland and storm sewer runoff, soil erosion, and fertilizers for lawns, gardens, 
and agriculture.    

 



Lake Emily ~ Water Quality 
 

Average Total Phosphorus Levels  
 

Lake Emily
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Eutrophic The graph to the left shows total 
phosphorus levels measured when the 
lake is well mixed (overturn).  
Phosphorus levels in Lake Emily in 
2002-03 were similar to historic levels.  
Current phosphorus levels in Lake Emily 
are higher than average concentrations 

s in this region. 

Oligotrophic

Mesotrophic

 

for seepage lake

 
 

 

Water Clarity 
Water clarity (Secchi disc depth) is an indicator of water quality.  Th mponents affecting e two main co
water clarity are materials dissolved in the water and materials s spe r.  Water clarity can u nded in the wate
indic te overall water quality, especially the amount of algae ana

 
 The water clarity in Lake Emily is 

considered fair.  The average Secchi depth 
milar lakes in the region is 

0 feet.  Lake Emily is very close 
 this range, but has just slightly 

ater clarity of Lake 
Emily during 2002 growing season was 

toric growing 
he recent data 
th of August 

shows the best water clarity and the months 
of July and September the poorest.  These 
fluctuations throughout the summer are 
normal as algae populations and 
sedimentation increase and decrease.   
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demonstrates that the mon

 
 
 
 
 
 
 
 
 
 
 

d suspended sediment present. 

Overturn: uniform temperature 
from top to bottom in the lake. 
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2002 Amphibian Distribution at Portage 
County Lakes 

This summary provides preliminary information on the amphibian species present and their 
distribution at the twenty-nine Portage County lakes.  Surveys we ugust 
2002, the typical breeding period of the frogs and salamanders fou

Twelve frog species have been documented in Wisconsin
Portage County: American toad, chorus frog, spring peeper, easter , 
green frog, pickerel frog, northern leopard frog, and wood frog.  H
inhabited Portage County but is believed to now exist only in sout
believed to inhabit Portage County, only the pickerel frog was no
of 2002.  The pickerel frog has been listed as a species of special 
to Portage County were recorded in 2002. 
 Seven salamander species have bee mented in Wisconsin, all of which currently inhabit 
Portage County: blue-spotted salamander, sp ander, tiger salamander, central newt, 
mudpuppy, northern redback salamander an ander.  The f
as a species of special concern in Wisconsin

 Large sections of continuous natural  lakes are ideal habitats for frog and 
salamander populations.  Natural areas with ts of submergent, emergent and floating-leaf 
vegetation provide protection for amphibians.  Many species also use the vegetation for attachment of 

gs during the breeding season. Green frogs, bullfrogs, pickerel frogs and leopard frogs depend on the 
oreline area throughout the year. In contrast, American toads, spring peepers, tree frogs, wood frogs 
d chorus frogs depend on the shoreline area in the spring for breeding and then move to other areas for 

the rest of the year. 
Undisturbed areas of shoreline t ted to large natural upland areas provide 

 

    

 
 

 

re conducted from April 2002 - A
nd in the county. 
, nine of which currently inhabit 
n gray treefrog, Cope’s gray treefrog
istorically, Blanchard’s cricket frog 
heastern Wisconsin.  Of all species 

t found during the spring and summer 
concern in Wisconsin.  No new species 

n docu
otted salam

d four-toed salam
. 
 shoreline on

 large amoun

our-toed salamander is listed 

eg
sh
an

hat are also connec
ideal habitat for many amphibian species because they lessen frogs’ exposure to predators.  Many frog 
and salamander species migrate to the lakes in the spring to breed and spend the summer months 
foraging in the uplands.  Many amphibian species will also over winter in the uplands.   

 
 
 
    
 
 
  
 
 
 
 
 
 
 
 
 

Chorus Frog 

Northern Leopard Frog 

Cope’s Gray Treefrog 
Green Frog 

Spring Peeper Eastern Gray Treefrog 

American Toad

Wood Frog 

Blue-spotted Salamander Northern Redback Salamander 
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Lake Emily ~ Frogs and Reptiles 
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Lake Emily  
N og species: 6 
 
Fr
no
frog 
 
Location of primary habitat: east and west sides of lake 
 
Key features of habitat: protected areas of marsh 
large amounts of submergent, emergent, and floating leaf 
ve
 
Number of reptile species: 2 
 
R cies observed: painted turtle, snapping 
turtle 

Good News 
 

Several frog species 
present, several large 

sections of natural 
shoreline exist 

 
Bad News 

 
High level of altered 

shoreline due to 
development 

Map Key 
ed outlin bitated areas = primary frog haRumber of fr

og species observed us frog, 
thern leopard frog, American toad, gray treefrog, green 

: spring peeper, chor
r

with 

getation 

eptile spe



Lake Emily ~ Aquatic Plants 
Aquatic plant surveys were conducted in each lake more detailed information is available 
in the final report. 
 
Aquatic Plant Survey 

There are 66 species of aquatic macrophytes (65 species of vascular plants plus one species 
of macrophytic algae) that have been found in Lake Emily, on the shore, or in the small 
pond connected to the lake.  This is above average for Portage County lakes. 
 
Lake Emily supports a moderately diverse aquatic and wetland flora, although most of the 
species are common and widespread plants.  Until recently the dominant submersed plants 
were common milfoil, Illinois pondweed, variable pondweed, bush-pondweed, wild celery, 
stonewort, and Canadian waterweed.  However, Eurasian milfoil was present by 1995 and 
it is becoming more abundant. 
 
Water levels have dropped in recent years, converting areas, especially on the eastern and 
northern shores, previously under shallow water into an expanded beach.  The upper 
portions of the former shore and beach was a dry upland with weedy annuals common in 
2003, although with a higher water level in 2004 the wet shore is expanding toward the the 
upper shore.  However, Canada thistle is spreading aggressively on the beach and its  
spread will probably continue unless water levels rise enough to inundate it. 
 
Invasive Exotic Aquatic Plants 

 

Invasive species displace native species, disrupt ecosystems, and affect citizen’s 
livelihoods and quality of life.  They hamper boating, swimming, fishing, and other 
water recreation, and take an economic toll on commercial, agricultural and aquatic 
resources.    (Wisconsin DNR) 

 
Aquatic plants surveys revealed that some of the lakes in the study have invasive aquatic 

resent in Bear Lake, Lake Emily, Lake 
nd and Thomas Lake.

identified in Sprin st 
illpond. 

epartment for addition

 

plants present.  
 
Eurasian milfoil (Myriophyllum spicatum) was p
oanis, Jordan Pond, McDill Pond, Springville PoJ  

 
Curly leaf pondweed (Potomogetan crispis) was g Lake and Amher

al information. 

M
 
Contact the Portage County Land Conservation D
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Lake elp?  Emily ~ What can you do to h
 
 
 
 
 
 
 

A lake is a magnificent water resource.  The quality of its water 
is a reflection of what happens on the land that surrounds it. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lak

 Observe no/low 

and trailers. 

e Users: 
 Run boat engines 

efficiently. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project support provided by: 

 Portage County 

ts

 
 Wisconsin DNR Lake Protection grants 
 UW-Stevens Point 

 Portage County Citizens 
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Lime Lake 
 
 

Preliminary Results 
Portage County Lake Study 

 
University of Wisconsin-Stevens Point,  Portage County Staff and Citizens

 
 
 
 
 
 
 
 
 March 31, 2005 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

What can you learn from this study?  
You can learn a wealth of valuable information about: 

• Critical habitat that fish, wildlife, and plants depend on 
• Water quality and quantity of your lake 
• The current diagnosis of your lake – good news and bad news 

 
What can you DO in your community? 
You can share this information with the other people who care about your lake 
and then plan together for the future. 

 Develop consensus about the local goals and objectives for your lake.
 Identify available resources (people, expertise, time, funding). 
 Explore and choose implementation tools to achieve your goals. 
 Develop an action plan to achieve your lake goals. 
 Implement your plan. 
 Evaluate the results and then revise your goals and plans. 
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Lime Lake ~ Location 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lime Lake 
North of County Trunk D,  
southwest of Amherst, Town of 
Amherst 
 
Surface Area:  48 acres 
Maximum Depth:  29 feet  
Lake Volume:  804 acre-feet 

Water Flow 
 
 Lime Lake is 

a groundwater 
seepage lake 

 Water enters 
Lime Lake 
mostly from 
groundwater, 
with some 
runoff and 
precipitation 

 Water exits 
the lake to 
groundwater 
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Lime Lake ~ Land Use in the  
Surface Watershed 

Surface Watershed: The land area where water runs off the surface of the land and drains 
toward the lake.

 
 
 
 
 Current Predominant Land Use 

 
 Around the lake:  forest, 

residential, and shrub cover 
 In the watershed:  non-

irrigated cropland, residential, 
forest, shrub cover and 
permanent pasture 

 
 
 
 
 
 
 
 
 
 
 
 
 

Surface Watershed: 
336 acres 

 
 
Lime Lake Rd 
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Surface Watershed Land Use 
 
 The dominant land uses in 

the surface watershed are 
non-irrigated cropland 
and forestland, both of 
which have declined 
slightly in recent years 

 
 Residential use is 

increasing while all other 
uses have remained 
relatively constant 

 

1948 1968 1990 2002
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Lime Lake ~ Land Use in the  
Groundwater Shed  

 
 

Groundwater Shed: The land area where water soaks into the ground and travels underground to the lake. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Current Predominant Land Use 
 
 Major land uses in the 

groundwater shed are non-
irrigated cropland, 
residential, permanent 
pasture and forest 

Town Line Rd 

Lime Lake Rd 

Cty Hwy K 
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Groundwater Shed Land Use 
 
 Non-irrigated cropland has 

dominated the land use 
since 1948 

 
 Shrub Cover decreased 

substantially between 1948 
and 1968 

 
 All other land uses have 

remained relatively constant 
noting the increase in 
residential land use 
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Lime Lake ~ Taking a closer look 
 (Within 1,000 feet of the lake) 

 

2000 Orthophoto2000 Orthophoto  

4 

1 

2 

3 

1000 Foot Buffer 
Noted Features 

1000 Foot Buffer 

1. It appears as though the wetlands on 
the east side of the lake were mostly 
covered in 1938 

2. The only farm that has been on the lake 
since 1938.  

3. A road was here until the early 1960s’, 
today there is little presence of it ever 
being there  

4. This area was cropland in 1938, now it 
has become residential. 

Points of Interest 

1938 Air Photo Image1938 Air Photo Image  

99--2424--3838  
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Lime Lake ~ Taking a closer look 
 (Within 1,000 feet of the lake) 

 
Changes from 1938 to 2000 

 
            1938          2000 
 
 
# of Docks 
 
Impervious Surface (acres) 
 
Residential (acres) 
 
Cropland (acres) 
 
Forest (acres) 
 
Wetland (acres) 
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1 
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25 
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Lime Lake ~ Water Quality 
 

 

Total Phosphorus 
In more than 80% of Wisconsin’s lakes phosphorus is the key nutrient affecting aquatic plant and algae 
growth.  Once in a lake system phosphorus levels are difficult to reduce, so limiting phosphorus input is 
key.  Phosphorus at levels above 30 parts per billion (ppb) can lead to nuisance aquatic plant growth and 
accelerate a lake’s change from oligotrophic to eutrophic.  Sources of phosphorus include septic systems, 
detergents, animal waste, farmland and storm sewer runoff, soil erosion, and fertilizers for lawns, gardens, 
and agriculture.    

 
Oligotrophic Lakes 
Common uses: 

 Swimming 
 Skiing 
 Boating 

 
Vegetation of oligotrophic lakes: 

 Very little vegetation 

 
 
 
 
 
 
 
 
 

Mesotrophic Lakes 
Common uses: 

 Boating 
 Fishing 

 
Vegetation of mesotrophic lakes: 

 Increased vegetation 
 Occasional algal blooms 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eutrophic Lakes 
Common uses: 

 Fishing 
 Wildlife watching 

 
Vegetation of eutrophic lakes: 

 Lots of aquatic plants 
 Frequent algal blooms 

 
Winter fish kills can occur  
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Lime Lake ~ Water Quality 
 

 
 
 

Lime Lake
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Overturn: uniform temperature 
from top to bottom in the lake. 

Definitions for 
eutrophic, 
mesotrophic 
and 
oligotrophic 
are on the 
previous page. 

Average Total Phosphorus Levels 

Water Clarity 
Water clarity (Secchi disc depth) is an indicator of water quality.  The two main components affecting 
water clarity are materials dissolved in the water and materials suspended in the water.  Water clarity can 
indicate overall water quality, especially the amount of algae and suspended sediment present. 

The graph to the left shows total 
phosphorus levels measured when the 
lake was well mixed (overturn).  
Phosphorus levels in Lime Lake in 2002-
03 are lower than average historic levels, 
however, they are still high.  Levels of 
phosphorus above 30 ppb are high 
enough to categorize a lake as eutrophic, 
making it subject to nuisance algae 
blooms and aquatic plant growth.  
Compared to similar lakes in the region, 
Lime Lake has a relatively high 
concentration of phosphorus that is high 
for a marl lake. 

Lime Lake
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The water clarity in Lime Lake is 
considered fair.  The average Secchi depth 
reading for similar lakes in the region is 8-
10 feet; Lime Lake appears to have slightly 
reduced clarity during some months.  The 
water clarity of Lime Lake during the 
2002-03 growing season improved during 
most months compared with the historical 
growing season average.  The months of 
May, August, and September showed the 
best water clarity and the month of July the 
poorest.  These fluctuations throughout the 
summer are normal as algae populations 
and sedimentation increase and decrease.   
 

9 Portage County Lake Study – Preliminary Results March 2005 



2002 Amphibian Distribution at 
Portage County Lakes 

  
This summary provides preliminary information on the amphibian species present and their 

distribution at the twenty-nine Portage County lakes.  Surveys were conducted from April 2002 - 
August 2002, the typical breeding period of the frogs and salamanders found in the county. 

Twelve frog species have been documented in Wisconsin, nine of which currently inhabit 
Portage County: American toad, chorus frog, spring peeper, eastern gray treefrog, Cope’s gray 
treefrog, green frog, pickerel frog, northern leopard frog, and wood frog.  Historically, Blanchard’s 
cricket frog inhabited Portage County but is believed to now exist only in southeastern Wisconsin.  Of 
all species believed to inhabit Portage County, only the pickerel frog was not found during the spring 
and summer of 2002.  The pickerel frog has been listed as a species of special concern in Wisconsin.  

o new species to Portage County were recorded in 2002. N Seven salamander species have been documented in Wisconsin, all of which currently inhabit 
Portage County: blue-spotted salamander, spotted salamander, tiger salamander, central newt, 
mudpuppy, northern redback salamander and four-toed salamander.  The four-toed salamander is 
listed as a species of special concern in Wisconsin. 
 Large sections of continuous natural shoreline on lakes are ideal habitats for frog and 
salamander populations.  Natural areas with large amounts of submergent, emergent and floating-leaf 
vegetation provide protection for amphibians.  Many species also use the vegetation for attachment of 
eggs during the breeding season.  Green frogs, bullfrogs, pickerel frogs and leopard frogs depend on 
the shoreline area throughout the year. In contrast, American toads, spring peepers, tree frogs, wood 
frogs and chorus frogs depend on the shoreline area in the spring for breeding and then move to other 
areas for the rest of the year. 

Undisturbed areas of shoreline that are also connected to large natural upland areas provide 
ideal habitat for many amphibian species because they lessen frogs’ exposure to predators.  Many frog 
and salamander species migrate to the lakes in the spring to breed and spend the summer months 
foraging in the uplands.  Many amphibian species will also over winter in the uplands.   
 
 
 
 
    
 
 
  
 
 
 
 
 
 
     
 
 
 
 

Northern Leopard Frog 

oad

Northern Redback Salamander Blue-spotted Salamander 

Wood Frog 

American T

Eastern Gray Treefrog Spring Peeper 

Cope’s Gray Treefrog 
Green Frog 

Chorus Frog 
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Lime Lake ~ Frogs and Reptiles 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lime Lake Frogs and Reptiles 
Number of frog species: 4 
 
Frog species observed: spring peeper, gray treefrog, 
Cope’s gray treefrog, green frog 
 
Location of primary habitat: east side of lake 
 
Key features of habitat: protected areas of marsh with 
large amounts of submergent, emergent and floating-leaf 
vegetation 
 
Number of reptile species: 2 
 
Reptile species observed: painted turtle, snapping 
turtle 

Good News 
 

Large sections of natural 
shoreline 

Map Key 
Red outlined areas = primary frog habitat
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Lime Lake ~ Shoreline Vegetation 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Frogs and toads depend on shoreline and aquatic vegetation for:  

• attachment of eggs during the breeding season,  
• shelter for adults throughout the spring and summer,  
• food for larvae,  
• habitat for prey, and   
• slowing evaporation and moderating temperature fluctuations.   

 
Frogs are commonly found in areas with large amounts of tree cover, a
plants, leaves, and downed branches, characteristics typical of natural areas. 
Frogs are not frequently found in sandy areas or open water, characteristics
typical of altered areas. Though amphibians use drier prairies and woodlands 
near lakes and wetlands, this study focused on areas reaching from 16 feet 
into the lake to 33 feet inland.  

quatic 

 

 
Green frogs are used as an indicator for the health of aquatic life in 
Wisconsin lakes because they are abundant, live in many cover types, and 
remain along the edge of the lake throughout the spring and summer. While 
other amphibians may require more specific cover types, the green frog 
habitat is a useful indicator. Some cover types (as shown on map above) are 
better than others for green frogs. Specifically: 

Lime Lake Green Frog Habitat

Excellent 
0%

Adequate 
98%

Poor
2%

• Excellent green frog habitat = cover types 1 and 2 
• Adequate green frog habitat = cover types 3, 4 and 6 

Best Green Frog Habitat: Ebert Lake 
33% excellent habitat + 67% adequate  
 
Worst Green Frog Habitat: Helen Lake 
2% excellent habitat + 6% adequate + 
92% poor 

• Poor green frog habitat = cover types 5, 7 and 8 
 
Lakes with larger amounts of good green frog habitat will likely support 
more amphibians and more species of amphibians. Likewise, 
amphibians are more likely to be harmed or eliminated with increasing 
shoreland development.  
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Lime Lake ~ Fish 

 

Lime Lake Fish 
 
Number of observed species: 12 
 
Species observed to date: This chart represents all species detected, by decade, in Lime Lake 
since censusing began.  Data before 2002 was collected by the Wisconsin DNR and 2002/2003 
data was collected by UW-Stevens Point.  X represents a decade when the species was detected 
and S represents a decade when the species was stocked. 
 

1970's 1980's 2000's
Bluegill X X X
Bluegill/Pumpkinseed hybrid X
Pumpkinseed X X X
Green Sunfish X X
Largemouth Bass X X X
Black Crappie X X X
Walleye X,S X
Yellow Perch X X X
Iowa Darter X
Northern Pike X X X
Yellow Bullhead X X
White Sucker X X
Golden Shiner X X
Central Mudminnow X X  
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Substrate: Bottom substrate is mostly marl mixed with small amounts of sand.  Deeper areas near 
the north and south shore appear to have been dredged, a sign of marl removal.  In the absence of 
sand and gravel, largemouth bass and sunfish build nests on marl especially if they can excavate a 
depression to a coarser substrate such as woody debris.   

 

Vegetation: Extensive emergent beds of cattail ring the lake with an expanse of rush and sedge in 
slightly deeper water along the eastern shore.  Water lilies provide excellent edge habitat in deeper 
water along the south and west shores.  Extensive beds of pondweed and common milfoil provide 
deep water cover.  There is little woody cover along the shoreline to provide permanent cover.
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Lime Lake supports a warm water fishery. The fish population is dominated by 

bluegill, largemouth bass and yellow bullheads. The lake has had a long history of 

stocking largemouth bass, bluegill and yellow perch dating back to 1930.  In 1976, 

walleye were stocked, but there has been no evidence of reproduction and the population 

has apparently disappeared.  The lake was considered to have potential as a trout fishery 

in 1958, but the lake also has been subject to winterkill and would be a poor choice for 

trout stocking because of periodic low dissolved oxygen. 

Twelve species of fish were collected in Lime Lake in 2002-2003 compared to 13 

from historical records. The only new species found not previously reported from this 

lake include the bluegill/pumpkinseed hybrid.  Pure pumpkinseed parentals are still found 

in the lake unlike several other lakes where they have been lost through introgression 

with bluegill.  Species lost or not documented include the walleye, which would only be 

sustained through stocking, and the Iowa darter, a small bottom dwelling fish that is best 

caught by seine, which could not be used because of the soft bottom.  Decline in the 

population of black crappie has occurred since the last WDNR sampling in 1986 when it 

was the second most abundant sport fish after bluegill.  None were collected during 

daytime electrofishing in 2003 and only one was collected in 2002.  There were also a lot 

fewer northern pike collected in 2002-2003 compared to 1986, but that difference may be 

due to our less effective daytime electrofishing. A substantial number of largemouth bass 

less than 13 inches are present in the lake.  Yellow perch were more common than in the 

other lakes sampled in the 2002-2003 study.   There is also a large population of sizeable 

yellow bullheads. The abundance of bullheads along with the high number of 

mudminnows suggests the lake may have been subject to low dissolved oxygen and 

possibly periodic winterkill.   
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Lime Lake ~ Aquatic Plants 
 
 
Aquatic plant surveys were conducted in each lake.  More detailed information is 
available in the final report. 
 
Aquatic Plant Survey 

Lime Lake has at least 51 species of aquatic and wetland macrophytes, including 50 
species of vascular plants.  This is slightly above average for Portage County Lakes. 
 

Lime Lake and adjacent wet shore areas support a fairly large number of species, but 
almost no species which are rare or indicative of relatively undisturbed conditions.  
Among the most notable features of Lime Lake are the thick accumulation of marl in 
places such as at the boat landing on the north shore, and the abundance of two species of 
water-meal (the smallest flowering plants in the world).  The two aggressive alien cattails 
are fairly well-established in places on the shore.   Eurasian milfoil and curlyleaf  
pondweed have not been found in the lake to date, but both could become very abundant 
if established. 
 
Invasive Exotic Aquatic Plants 

 

Invasive species displace native species, disrupt ecosystems, and affect citizen’s 
livelihoods and quality of life.  They hamper boating, swimming, fishing, and other 
water recreation, and take an economic toll on commercial, agricultural and aquatic 
resources.    (Wisconsin DNR) 

 
Aquatic plants surveys revealed that some of the lakes in the study have invasive aquatic 
plants present.  
 
Eurasian milfoil (Myriophyllum spicatum) was present in  

• Bear Lake 
• Lake Emily 
• Lake Joanis 
• Jordan Pond 
• McDill Pond 
• Springville Pond 
• Thomas Lake 

 
Curly leaf pondweed (Potomogetan crispis) was identified in  

• Spring Lake  
• Amherst Millpond 

 
Contact the Portage County Land Conservation Department for additional information. 

16 Portage County Lake Study – Preliminary Results March 2005 



 

Lime Lake ~ What can you do to help? 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project support provided by: 

 isconsin DNR Lake Protection grants 
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A lake is a magnificent water resource.  The quality of its water 
is a reflection of what happens on the land that surrounds it. 
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Lime Lake ~ Primary Researchers 
 

Algae 
Dr. Bob Bell 

 
Aquatic Plants 

Dr. Robert Freckmann 
 

Birds 
Dr. Tim Ginnett 

Brad Bulin (Graduate Student) 
 

Fish 
Dr. Ron Crunkilton 

 
Land Use Coverages/Watersheds 

Steve Bradley (Portage County Conservationist) 
 

Planning Assistance 
Lynn Markham 
Mike Hansen 

 
Reptiles and Amphibians/Near Shore Habitat 

Dr. Erik Wild 
Rori Paloski (Graduate Student) 

 
Water Quality/Watersheds 

Becky Cook 
Dr. Paul McGinley 

Dr. Byron Shaw 
Dick Stephens 
Nancy Turyk 

 
Near Shore Summary 

Dr. Glenn Bowles 
 
 

Special thanks to UWSP undergraduate and graduate students and  
local citizens for their assistance! 
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