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STATEMENT OF THE CHAIRMAN

This report documents the findings and recommendations of a study of the serious and costly flooding, water
pollution, and related land use problems of the Des Plaines River watershed. The study was undertaken by the
Regional Planning Commission in response to formal requests received from Kenosha and Racine Counties. The
conduct of the study was guided by the Des Plaines River Watershed Committee, a Committee of 19 elected and
appointed public officials and concerned citizens from throughout the watershed created by the Commission for
this purpose. The study was intended to produce a comprehensive plan, a plan designed to assist the local, State,
and Federal units and agencies of government concerned in managing in a cost-effective and environmentally
sound manner the water resources of this watershed.

This report presents a summary of the factual findings of the planning and engineering inventories conducted under
the watershed study; identifies and, to the extent possible, quantifies the water resource-related problems of the
watershed; presents pertinent forecasts of anticipated growth and change within the watershed; sets forth
recommended watershed development objectives, principles, and standards; presents a comparative evaluation of
alternative floodland and stormwater management, water quality management, fisheries management, and related
land use plan elements; and presents a recommended comprehensive plan for the development of the watershed.
This report also specifically identifies the actions which must be taken by each of the units and agencies of
government concerned to carry out the recommended plan over time. Full implementation of the recommended
plan set forth herein will result in resolution of the costly and disruptive flooding, water pollution, and
sedimentation problems of the Des Plaines River watershed, will avoid the creation of new problems of this sort
within the watershed, and will restore and maintain a more balanced warmwater fishery within the watershed.

As is true of all of the Commission’s plans, the Des Plaines River watershed plan is advisory to the local, State, and
Federal units of government concerned. The watershed plan is intended to provide a point of departure against
which development proposals within the watershed can be evaluated by concerned officials and interested citizens
as such proposals arise. Upon formal adoption of the watershed plan by the Commission, an official copy thereof
will be transmitted to all affected units and agencies of government, along with a request for consideration and
formal adoption of the plan and subsequent appropriate implementing action. Full implementation of the watershed
plan will require the cooperative action of all of the units and agencies of government operating within the
watershed.

In its continuing role of acting as a center for cooperative, areawide planning within southeastern Wisconsin, the
Commission stands ready to provide such assistance as may be requested of it to the various units and agencies of

government concerned in implementation of the Des Plaines River watershed plan.

Respectfully submitted,

Thomas H. Buestrin
Chairman
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Chapter I

INTRODUCTION

The Des Plaines River watershed study is the eighth comprehensive watershed planning program to be carried out
by the Southeastern Wisconsin Regional Planning Commission (SEWRPC). Since this watershed study is
an integral part of the overall work program of the Commission, an understanding of the need for, and
objectives of, regional planning and the manner in which these needs and objectives are being met in
Southeastern Wisconsin is necessary for a proper appreciation of the Des Plaines River watershed study and its
findings and recommendations.

NEED FOR REGIONAL PLANNING

In recent years, regional planning has become increasingly accepted as a necessary governmental function in most
of the large urban areas of the United States. This tendency reflects growing awareness that certain pressing
problems of physical and economic development and of environmental deterioration transcend the geographic
limits, as well as the fiscal capabilities, of local units of government and require the cooperation of all units and
agencies of government concerned for sound resolution.

The term “region,” as it is used in this context, applies to an area larger than a county but smaller than a state,
united by economic interests and geography and by common problems brought about by rapid urbanization and
changing regional settlement patterns. A regional basis is unquestionably necessary to provide a meaningful
technical approach to the sound development of such areawide systems of public works as highway and transit,
sewerage and water supply, and park and related open space facilities. A regional basis is also necessary to a
sound approach to the resolution of such areawide problems as flooding, air and water pollution, deterioration or
destruction of the natural resource base, and rapidly changing land use.

State, community, and private interests all are vitally affected by such areawide problems and by proposed
solutions to these problems. It appears neither desirable nor possible for any one level or agency of government to
impose the decisions required to solve these areawide problems. Such decisions can better come from a consensus
of the various levels and agencies of government and the private interests concerned, on the basis of a common
concern for the welfare of the entire Southeastern Wisconsin Region. Regional planning is imperative for
promoting such a consensus and the necessary cooperation between urban and rural, local and state, and private
and public interests.



THE REGIONAL PLANNING COMMISSION

The Southeastern Wisconsin Regional Planning Commission represents an attempt to provide the necessary
areawide planning services for one of the largest urbanizing regions of the Nation. The Commission was created
in August 1960, under the provisions of Section 66.945 of the Wisconsin Statutes, to serve and assist the local,
State, and Federal units of government in planning for the orderly and economical development of Southeastern
Wisconsin. The role of the Commission is entirely advisory; participation by local units of government in the
work of the Commission is on a voluntary, cooperative basis. The Commission itself is composed of 21 citizen
members, three from each county within the Region, who serve without pay.

The powers, duties, and functions of the Commission and the qualifications of the Commissioners are carefully
set forth in State enabling legislation. The Commission is authorized to employ experts and a staff, as necessary,
for the execution of its responsibilities. Basic funds necessary to support Commission operations are provided by
the member counties, with the budget apportioned among the seven counties on the basis of relative equalized
valuation. The Commission is authorized to request and accept aid in any form from all levels and agencies of
government for the purpose of accomplishing its objectives and is authorized to deal directly with the State and
Federal governments for this purpose. The organizational structure of the Commission and its relationship to the
constituent units and agencies of government comprising or operating within the Region are shown in Figure 1.

THE REGIONAL PLANNING CONCEPT IN SOUTHEASTERN WISCONSIN

Regional planning as conceived of by the Commission is not a substitute for, but a supplement to, local, State, and
Federal planning efforts. Its objective is to aid the various levels and units of government in finding solutions to
areawide developmental and environmental problems which cannot be properly resolved within the framework of
a single municipality or a single county. As such, regional planning has three principal functions:

1.  Inventory
The collection, analysis, and dissemination of basic planning and engineering data on a uniform,

areawide basis so that, using such data, the various levels and agencies of government and
private investors operating within the Region can better make decisions concerning community
developments.

2. Plan Design
The preparation of a framework of long-range plans for the physical development of the Region, with

these plans limited to those functional elements having areawide significance. To this end, the
Commission is charged by law with the function and duty of “making and adopting a master plan for
the physical development of the Region.” The permissible scope and content of this plan, as outlined
in the enabling legislation, extend to all phases of regional development, implicitly emphasizing,
however, the preparation of alternative spatial designs for the use of land and for the supporting
transportation and utility facilities.

3. Plan Implementation
The provision of a center for the coordination of the many planning and plan implementation
activities carried on by the various levels and agencies of government operating within the Region.
To this end, all Commission work programs are intended to be carried out within the context of a
continuing planning program which provides for the periodic reevaluation of the plans produced, as
well as for the extension of planning information and advice necessary to convert the plans into action
programs at the local, regional, State, and Federal levels.

THE REGION

The Southeastern Wisconsin Planning Region, as shown on Map 1, is composed of Kenosha, Milwaukee,
Ozaukee, Racine, Walworth, Washington, and Waukesha Counties. Exclusive of Lake Michigan, these seven

2
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The Des Plaines River watershed is an integral part of the highly urbanized seven-county Southeastern Wisconsin Region. This Region, while
comprising only 5 percent of the total area of the State, contains about 36 percent of the State’s population and provides employment for about
38 percent of the State's labor force. The Des Plaines River is the sixth largest of the 11 major watersheds located wholly or partly within the

Region. About 1.1 percent of the 1990 population of the Region resides within this urbanizing watershed, which comprises about 5 percent of
the area of the Region.

Source: SEWRPC.



counties have a total area of 2,689 square miles, together comprising about 5 percent of the total land area of the
State. About 36 percent of the State population, however, resides within these seven counties, which contain three
of the 13 metropolitan areas contained either wholly or partially in the State. The Region contains approximately
37 percent of all the tangible wealth in the State as measured by equalized valuation and represents the greatest
wealth-producing area of the State, with about 38 percent of the State labor force employed within the Region.
The seven-county Region contains 154 local units of government, exclusive of school and other special-purpose
districts, and encompasses all or parts of 11 natural watersheds.

Geographically, the Region is located in a relatively good position for continued growth and development. It is
bounded on the east by Lake Michigan, which provides an ample supply of fresh water for both domestic and
industrial use, as well as being a recreational attraction and an integral part of the major international
transportation network. It is bounded on the south by the rapidly expanding Northeastern Illinois metropolitan
region and on the west and north by the fertile agricultural lands and desirable recreational areas of the rest of the
State. Many of the most important industrial areas and heaviest population concentrations in the Midwest lie
within a 250-mile radius of the Region; over 33 million people reside within this radius.

COMMISSION WORK PROGRAMS

The Des Plaines River watershed planning program was conducted within the context of, and has been fully
coordinated with, the Commission’s ongoing comprehensive planning program for Southeastern Wisconsin. It is
appropriate to review briefly particularly pertinent aspects of the Commission’s past and current work programs
inasmuch as some of the data obtained from, and some of the analytic techniques developed under, those
programs were used in the Des Plaines River watershed planning program. Certain adopted regional plan
elements, moreover, provided a framework within which the Des Plaines River watershed planning program
was conducted.

In this respect, the water control facility recommendations contained within the Des Plaines River watershed plan
are based in part on, and are coordinated with, land use, transportation system, sewerage and water supply system,
and park and open space reservation recommendations included in other Commission plans.

As part of its data collection efforts, the Commission has maintained current base maps and aerial photographs of
the entire Region and has worked with the Counties and other units of government involved to obtain large-scale
topographic mapping and related control survey data for about 67 percent of the Region, including all of the Des
Plaines River watershed. The Commission has also developed a bank of basic data pertinent to sound water
resource-related planning. These data include, among others, detailed operational soils survey and soils capability
information; rainfall intensity, duration, and frequency data; historic and current land use; and environmentally
sensitive area delineations.

Regional planning programs undertaken by the Commission, all directed toward the preparation of major
elements of a comprehensive plan for the physical development of the Region, all pertinent to watershed
planning, include, among others: regional land use; regional transportation system; regional park, outdoor
recreation, and related open space; and regional water quality management plans. In addition, comprehensive
watershed planning programs have been completed by the Commission for the Root, Fox, Milwaukee,
Menomonee, Kinnickinnic, and Pike River and the Oak Creek watersheds. Subregional plans which have been
prepared by the Commission pertinent to the Des Plaines River watershed planning program include the
comprehensive plan for the Kenosha Urban Planning District and the integrated sanitary sewerage and water
supply system plans completed for the greater Racine and Kenosha areas.

THE DES PLAINES RIVER WATERSHED STUDY

The Des Plaines River watershed within Southeastern Wisconsin encompasses approximately 133 square miles,
or 5 percent of the seven-county planning area. About 1.1 percent of the 1990 population of the Southeastern
Wisconsin Region resides within the watershed. The problems of this watershed typify those found in areas



experiencing changing land use patterns and water resource-related problems and have a direct effect on the
property and general welfare of the residents of the watershed.

This is the second such study to be conducted by the Commission on a headwater portion of an interstate river
basin; the first was the Fox River study. In its study of the Des Plaines River basin, the Commission has
focused attention primarily on the 133-square-mile watershed area which lies within Wisconsin, while cognizant
of the interrelationship between this area and the 1,977-square-mile watershed area which lies within Illinois
(see Map 2). Although the watershed planning area chosen for study by the Commission comprises only
6.7 percent of the total Des Plaines River watershed, this area forms a rational and viable planning unit for the
following reasons:

1. The watershed planning area chosen by the Commission comprises the total Des Plaines River
watershed area lying within Wisconsin and is, therefore, a jurisdictionally sound unit possessing a
community of interest within the Southeastern Wisconsin Region. The Commission was able,
therefore, to provide regional planning data previously collected under other regional planning work
programs for the entire watershed planning unit, to prepare and adopt a watershed development
plan for an intraregional area, and, most importantly, will be jurisdictionally able to guide the
implementation of the watershed development plan.

2. The watershed planning area comprises all of the headwater area of the watershed, thus assuring that
solutions to the water resource-related problems which emanate from the upper watershed reaches,
but are capable of being transmitted downstream, can be effectively resolved within the framework of
the watershed study.

Initiation of the Des Plaines River Watershed Study

By resolution adopted on February 19, 1991, the Kenosha County Board formally requested the Southeastern
Wisconsin Regional Planning Commission to investigate the need for a comprehensive study of the Wisconsin
portion of the Des Plaines River watershed, a study looking to the ultimate resolution of the flooding, water
pollution, and related problems existing within that watershed and affecting the property and general welfare of its
residents. This request recognized that these problems can best be resolved within the context of a cooperative,
long-range, comprehensive watershed planning effort, involving all of the units and agencies of government
concerned. Accordingly, on April 17, 1991, the Commission acted to create the Des Plaines River Watershed
Committee, comprised of 19 public officials and citizen leaders from within the watershed and including
concerned public officials from Northeastern Illinois (see Appendix A). The Commission charged that Committee
with assisting the Commission in its study of the water-related problems of the watershed.

The Des Plaines River Watershed Committee held its organizational meeting on July 2, 1991, and commenced
immediately to prepare a prospectus for the required comprehensive watershed planning program.’

In the prospectus the Committee identified and described five serious resource-related problems within the
watershed that require areawide study and resolution: 1) flooding, stormwater management, and attendant
damages, 2) water pollution, 3) changing land use, not only in the riverine areas, but also over the entire
watershed, 4) a deteriorating natural resource base, and 5) soil erosion. The Committee completed the prospec-
tus on July 17, 1991, and recommended that the Southeastern Wisconsin Regional Planning Commission
and Kenosha and Racine Counties approve the prospectus and seek the funding necessary to perform the
required study.

The prospectus prepared by the Committee was transmitted on November 19, 1991, to the governmental agencies

concerned for their consideration and action, and was endorsed by the Commission on December 4, 1991. A
formal agreement governing the conduct of the study was entered into between Kenosha and Racine Counties and

'See SEWRPC, Des Plaines River Watershed Planning Program Prospectus, September 1991.
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the Commission on April 13, 1994. The total study cost of $278,100 was, as agreed upon in the aforementioned
agreement, apportioned between Kenosha and Racine Counties on the basis of equalized property valuation.

The prospectus was not a finished study design. It was a preliminary design prepared to obtain support and
financing for the necessary study, an objective which was fully achieved. Major work elements, a staff
organization, a time schedule, and cost estimates were set forth in the prospectus. Work on the study began
in 1994.

Study Objectives

The primary objective of the Des Plaines River watershed planning program is to help abate the water-resource
and water resource-related problems of the Des Plaines River basin by developing a workable plan to guide the
staged development of multi-purpose water-resource facilities and related conservation and management
programs for the watershed. To be effective, this plan must be amenable to cooperative adoption and joint
implementation by all levels and agencies of government concerned. It must be capable of functioning as a
practical guide for making decisions on both land and water-resource development within the watershed so that,
through such development, the major water-resource and water resource-related problems within the watershed
may be abated and the full development potential of the watershed realized. More specifically, the objectives of
the planning program are:

1.  To prepare a design year 2010 land use plan for the Des Plaines River watershed incorporating the
results of previously prepared regional, subregional, and local planning efforts and to promote the
rational adjustment of land uses in this urbanizing watershed to the conveyance, storage, and waste
assimilation capabilities of the water resources of the basin.”

2. To prepare a plan for the management of floodlands along the major waterways of the Des Plaines
River watershed, including measures for the mitigation of existing and potential future flood
management problems.

3. To prepare a plan which: a) considers potential stormwater management alternatives which may be
expected to have significant impacts on alternative measures developed to address flood problems,
b) provides hydraulically adequate outlets for stormwater management facilities, c) sets forth specific
guidelines to be used in addressing stormwater management problems, including the best means of
treating development proposals pending completion of subsequent detailed local stormwater
management plans, and d) provides a watershedwide framework for the evaluation of such local
stormwater management plans.

4.  To prepare a plan for the management of surface water quality for the Des Plaines River watershed,
incorporating measures to abate existing pollution problems and elements intended to prevent future
pollution problems. Local refinement and detailing of sanitary sewer service areas, as well as other
local actions to implement the adopted regional water quality management plan, will be incorporated
and properly reflected in the watershed planning process.

5. To prepare a plan for the preservation of public open space, including measures for the preservation
and enhancement of the remaining woodlands, wetlands, and fish and wildlife habitat of the
watershed.

6. To prepare a plan which reduces soil erosion in the Des Plaines River watershed through the
integration of stormwater management and construction erosion-control practices in urban areas,
agricultural land management practices in rural areas, and streambank erosion control measures.

*The year 1990 is the year used for the establishment of existing land use, population, and economic conditions.
Special inventories for some other areas of interest used different base years, as indicated in this report.
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Coordination with Floodland Management and Flood Control Efforts

in the Illinois Portion of the Des Plaines River Watershed

Heavily urbanized and rapidly urbanizing areas of the Des Plaines River watershed in the State of Illinois have
experienced widespread flood damage. The Chicago District of the U.S. Army Corps of Engineers (USCOE) has
prepared a Phase I flood control feasibility study for portions of the Upper Des Plaines River watershed in Illinois.
The analyses performed under the watershed study documented herein were coordinated with that study in order
to avoid duplication of effort, in order to achieve consistency between the findings and recommendations of the
two studies, and in order to avoid creating or exacerbating downstream flooding problems in Illinois. In addition,
the watershed study analyses were coordinated with the stormwater management planning program of the Lake
County, Illinois, Stormwater Management Commission.

At the request of municipalities, counties, and local citizen organizations in Illinois and Wisconsin, including
Kenosha County, the USCOE is beginning work on a Phase II multi-purpose feasibility study that will expand
on the Phase I study by addressing flood damage reduction, environmental restoration and protection, water
quality, and recreation in the Upper Des Plaines River watershed. That study was authorized by Section 419 of
the Water Resources Development Act of 1999, which calls for the “maximum use of data in existence on the
date of enactment of (the) Act.” Because the scopes and objectives of the Phase II study for the entire Upper
Des Plaines River watershed and the watershed study described herein are very similar, the USCOE intends
to make maximum use of the inventories and analyses conducted under this study of the Wisconsin portion of
the watershed.

As a potential local sponsor of the study, the Kenosha County Director of Planning and Development serves
on the study Project Management Team.’ The Commission staff served on the Sponsors and Stakeholders
Alliance committee that prepared a scope of work to guide preparation of the Phase II study and the Com-
mission staff currently serves on the Advisory Committee for the study as well as on the hydrology and
hydraulics subcommittee.

Staff, Cooperating Agencies, Consultants, and Committee Structure

The basic organizational structure for the study is outlined in Figure 2 and consists of the cooperating State and
Federal agencies, a consultant, and Commission staff, along with the designated responsibilities of these agencies,
the consultants, and Commission staff in the conduct of major elements of the planning study.

A comprehensive watershed planning program necessarily covers a broad spectrum of related governmental and
private development programs, and thus no agency, whatever its function or authority, can operate independently
in the conduct of a watershed study. The basic Commission organization provides for the attainment of the
necessary interagency coordination through the establishment of advisory committees, as well as through
interagency staff assignments.

One such advisory committee created by the Commission for watershed planning is the Des Plaines River
Watershed Committee (see Appendix A). The purpose of this Committee is to involve actively governmental
bodies, technical agencies, and private interest groups within the watershed in the planning study. The Committee
is intended to assist the Commission in determining and coordinating public policies involved in the conduct of
the study and in the resultant plans and plan implementation programs. Active involvement of State and Federal,
as well as of local, public officials in the watershed planning program through this Committee is particularly
important to any ultimate implementation of the watershed plans in view of the advisory role of the Commission
in shaping regional and subregional development. The Watershed Committee also performs an important
educational function in familiarizing local leadership within the watershed with the study and its findings, in
generating an understanding of basic watershed development objectives and implementation procedures, and in
encouraging plan implementation.

*As of September 2001, a Feasibility Study Cost Share Agreement between the USCOE and local sponsors,
including Kenosha County, Wisconsin, Cook County, Illinois; Lake County, Illinois, and the Illlinois Department

of Natural Resources, had been drafted, but not formally executed.
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Figure 2
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The watershed planning work program was conducted by the resident Commission staff, supplemented as needed
by contractual services provided by a consulting engineering firm. The Commission staff managed and directed
all phases of the engineering and planning work. More specifically, the Commission staff was responsible for
preparation of the detailed study design; formulation of watershed development objectives, principles, and
standards; conduct of certain inventories; conduct of all analyses of the inventory data to identify the problems
and development potential of the watershed; synthesis and evaluation of alternative plan elements; and report
preparation.

The efforts of the Commission professional and supporting staff were supplemented with the services of a
specialist in the area of surveying and mapping and a fisheries biologist. A contractual agreement was executed
with the firm of Ayres and Associates, for the provision of physical data and related vertical control survey
information on selected hydraulic structures in the watershed. With the assistance of Commission staff, Mr.
Marlin Johnson, an Associate Professor in the Department of Biological Sciences at the University of Wisconsin
Center-Waukesha County, performed the inventory and evaluation of the fishery resources, as summarized in
Chapter I1I of this report and presented in Appendix B of this report.

Scheme of Presentation

The major findings and recommendations of the Des Plaines River watershed planning program are documented
and presented in this report. The report first sets forth the basic concepts underlying the study and the factual
findings of the extensive inventories conducted under the study. It identifies and, to the extent possible, quantifies
the developmental and environmental problems of the watershed and sets forth forecasts of future economic
activity, population growth, and land use and concomitant environmental problems. The report presents
alternative plan elements for floodland management, stormwater management aspects that are interrelated with
flood control issues, pollution abatement, and land use. It sets forth a recommended plan for the development of
the watershed based upon regional and watershed development objectives adopted by the Watershed Committee
and the Commission. In addition, it contains financial and institutional analyses and specific recommendations for
plan implementation. This report is intended to allow for careful, critical review of the alternative plan elements
by public officials, agency staff personnel, and citizen leaders within the watershed and to provide the basis for
plan adoption and implementation by the Federal, State, and local agencies of government concerned.

This report can only summarize briefly the large volume of information assembled in the extensive data
collection, analysis, and forecasting phases of the Des Plaines River watershed study. Although the reproduction
of all this information in report form is impractical because of the magnitude and complexity of the data collected
and analyzed, all the basic data are on file in the Commission offices and are available to member units and
agencies of government and to the general public upon specific request. This report, therefore, serves the
additional purpose of indicating the types of data which are available from the Commission and which may be of
value in assisting Federal, State, and local units of government and private investors in making better decisions
about community development within the Region.
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Chapter 11

BASIC PRINCIPLES AND CONCEPTS

INTRODUCTION

Watershed planning is not new. Plans have been developed in the past for many watersheds, both large and small,
throughout the United States. Most of these plans, however, have been developed either to meet the needs of one
or more specific revenue-producing functions, such as irrigation or hydroelectric power generation, or to fulfill a
single-purpose requirement for which specific benefits are assignable to existing properties, such as flood control
or soil and water conservation. Generally speaking, watershed planning efforts have traditionally employed a
narrow range of means to achieve essentially a narrow range of goals, with emphasis on those goals for which
attainment could be directly measured in monetary terms.

The application of comprehensive planning principles and practices to water and water-resource-related problems,
as described in this report, however, was a relatively new concept at the time of the creation of the Commission in
1960. Consequently, at the time the Commission undertook its first comprehensive watershed planning program,
that for the Root River watershed, little practical experience had been accumulated in such comprehensive
watershed planning; the now generally accepted principles governing such planning had not been established.
Moreover, the need to carry out comprehensive watershed planning as an integral part of a broader regional
planning effort required the adaptation and modification of the limited body of watershed planning experience
which did exist to the specific needs of the Root River watershed planning program.

These factors necessitated, as part of the Root River watershed study, the development by the Commission of a
unique approach to watershed planning, an approach which proved to be sound and which was, therefore, adopted
for use in subsequent studies of the Fox, Milwaukee, Menomonee, Kinnickinnic, Pike, and Des Plaines River and
the Oak Creek watersheds. This approach can be explained only in terms of the conceptual relationships existing
between watershed planning and regional planning and the basic principles applicable to watershed planning set
within the broader framework of regional planning. Once this foundation of conceptual relationships and
applicable principles has been established, the approach taken to identify the specific problems of the Des Plaines
River watershed and to recommend solutions to these problems, as presented herein, can be properly understood.

THE WATERSHED AS A PLANNING UNIT

Planning for water and water-related natural resources can conceivably be carried out for various geographic
units, including areas defined by governmental jurisdictions, socioeconomic linkages, or watershed boundaries.
None of these is perfect as a planning unit for water and water-related resources. There are many advantages,
however, to selecting the watershed as a water and water-related resources planning unit because many problems
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of both rural and urban development and of natural resource conservation are water-oriented and because the
watershed is a natural hydrologic unit.

Floodland management measures and flood control and stormwater management facilities should form a single
integrated system over an entire watershed. Streams and watercourses, as hydraulic systems, must be capable of
carrying both present and future runoff loads generated by changing land use and changing water-control facility
patterns within a watershed. Therefore, flood control and stormwater management problems and facilities can best
be considered on a watershed basis. Stormwater management and flood control problems are closely related to
other land use and water use problems. Consequently, floodland protection, park and related open space
reservation, and recreational needs associated with surface water resources also can best be studied on a
watershed basis.

Water supply and sewerage systems frequently involve problems that cross watershed boundaries, but strong
watershed implications are involved if the source of water supply is the surface water resources of the watershed,
or if the sewerage systems discharge pollutants into the surface water system. Groundwater divides do not
necessarily coincide with surface water divides, and, therefore, planning for groundwater use and protection must
incorporate both intrawatershed and interwatershed considerations. Changes in land use and transportation
requirements ordinarily are not controlled primarily by watershed factors, but can, nevertheless, have major
effects on watershed problems. Land use and transportation patterns may significantly affect the amount and
spatial distribution of the hydraulic and pollution loadings to be accommodated by water-control facilities. In turn,
the water-control facilities and their effect upon the historic floodlands determine to a considerable extent the use
to which such land areas may be put.

Finally, the related physical problems of a watershed tend to create a community of interest among the residents
of the watershed; thus citizen action groups can be formed to assist in solving water-related problems. The
existence of a community of interest around which to organize enlightened citizen participation in the watershed
planning process is an important factor contributing to the success of such a process.

It may be concluded, therefore, that the watershed is a logical unit for water-resources planning, provided that the
relationships existing between the watershed and the surrounding region are recognized. Accordingly, the regional
planning program in Southeastern Wisconsin embodies a recognition of the need to consider watersheds within
the Region as rational planning units if workable solutions are to be found to intensifying and interrelated land
and water use problems.

The foregoing discussion implies that the term watershed may have two meanings. Defined in a strictly physical
sense, a watershed is simply a geographic area of overland drainage contributing surface runoff to the flow of a
particular stream or watercourse at a given point. Under this definition, the terms watershed and drainage basin
are synonymous. However, the meaning of the term watershed may be expanded to include planning concepts by
adding to the above definition the phrase, “whose natural and man-made features are so interrelated and mutually
interdependent as to create a significant community of interest among its residents.” This expanded definition of
the term watershed contains within it the characteristics which a drainage basin, such as that of the Des Plaines
River, must exhibit if it is to form a rational unit for comprehensive water-resources planning. It is thus
recognized that a watershed is more than a system of interconnected waterways and floodlands which, in fact,
comprise only a small portion of the total watershed area. Land use and supporting utility system development, as
well as water resource-related problems, are of major importance in the proper development of watershed
resources.

RELATIONSHIP OF WATERSHED TO REGION

Although recognizing the importance of the watershed as a rational planning unit within the Region, the regional
planning program in Southeastern Wisconsin also recognizes the need to conduct individual watershed planning
programs within the broader framework of areawide, comprehensive regional planning. This is essential for two
reasons. First, areawide urbanization and the developmental and environmental problems resulting from such
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urbanization indiscriminately cross watershed boundaries and exert an overwhelming external influence on the
physical development of the affected watershed. Second, the meandering pattern of natural watershed boundaries
rarely, if ever, coincides with the artificial, generally rectangular boundaries of minor civil divisions and special-
purpose districts.

Important elements of the desired watershed planning program have been provided by the comprehensive
areawide planning program of the Commission, such as the regional land use, transportation, park and open space,
sanitary sewerage system, and areawide water quality management planning programs. Conversely, within the
context of the regional planning program, the comprehensive watershed planning programs of the Commission
constitute one of the key elements of the comprehensive regional development plan, namely, long-range plans for
water-related community facilities, particularly drainage and flood control facilities. While the proposed
watershed plans may be centered on water quality and flood control facilities and on floodland management
measures, it must be recognized that these facility plans and management measures must reflect consideration of
the related problems of land use and water use and of park and related open space reservation needs. Recognition
of the need to relate water-control facility plans and management measures to areawide regional development
plans is the primary factor underlying the unique nature of the Commission watershed planning efforts. Ultimate
completion of planning studies covering all the watersheds within the Region will provide the Commission with a
framework of plans encompassing stormwater management, flood control, and water pollution control facilities as
well as floodland management measures properly related to comprehensive, areawide development plans.

THE WATERSHED PLANNING PROBLEM

Although the water resource-related planning efforts of the Commission are focused on the watershed as a rational
planning unit, the watershed planning problem is closely linked to the broader problem of protecting and
maintaining the quality of the environment in urban and urbanizing areas. In the past, environmental protection, or
what was then more commonly called “resource conservation,” was largely concerned with protecting large
natural tracts in rural areas and with the possible future shortages of mineral or other resources resulting from
chronic mismanagement. The major problem which environmental protection now faces, however, is occasioned
by the ever increasing areawide diffusion of urban development over large areas of the surface of the earth,
together with the relentless pursuit by human beings of an ever higher material standard of living.

Enlightened public officials and citizen leaders are gradually becoming aware of this new and pressing need for
the protection and, in some cases, the enhancement of the physical environment in urban and urbanizing areas.
The need to adjust the physical fabric of urban development to the ability of the underlying natural resource base
to sustain such development is critical in urbanizing areas such as the Des Plaines River watershed. In such
urbanizing areas, as opposed to more sparsely settled rural areas, the overall quality of the environment becomes
highly dependent on present and future land use activities and supporting public facilities; the viable options
remaining for environmental protection and enhancement are limited.

The growing awareness of the need for environmental protection in urban areas is often heightened by a major
disaster or the imminent threat of such a disaster. In many cases, such as in the Des Plaines River watershed, the
initial concern with environmental protection is centered on the highly visible problems of flooding and water
pollution. Even then, however, the magnitude and degree of the interrelationship of environmental problems, of
one environmental problem to another and of all environmental problems to areawide urbanization, may not
always be fully realized.

The ultimate resolution of the environmental problems of the Des Plaines River watershed will require many
important public policy determinations. These determinations must be made in recognition of an urbanizing
Region which is constantly changing; they should, therefore, be based upon a comprehensive planning process
able objectively to scale the changing resource demands against the ability of the limited natural resource base to
meet these demands. Only within such a planning process can the effects of different land use and water use and
water-control facility construction proposals be evaluated, the best course of action intelligently selected, and the
available resources most effectively invested.
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The ultimate purposes of such a planning process are twofold: 1) to permit public evaluation and choice of
alternative development and environmental protection and enhancement policies and plans and 2) to provide,
through the medium of a long-range plan for water-related community facilities, for the full coordination of local,
State, and Federal development and environmental protection programs within the Region and within the
watersheds of the Region. Important among the goals to be achieved by this process are the protection of
floodlands, the protection of water quality and supply, the preservation of land for park and open space, and the
general promotion of the wise and judicious use of the limited land and water resources of the watershed and of
the Region of which the watershed is an integral part.

BASIC PRINCIPLES

Eight basic principles of watershed planning, based upon the foregoing considerations, were developed by the
Commission. Together, these principles form the basis for the specific watershed planning process applied by the
Commission in the Root, Fox, Milwaukee, Menomonee, Kinnickinnic, and Pike River and Oak Creek watershed
planning programs; they provide the foundation for the planning process applied in the Des Plaines River
watershed study. These principles may be stated as follows:

1.  Watersheds must be considered as rational planning units if workable solutions are to be found to
water and water-related resource problems.

2. A comprehensive, multipurpose approach to water-resource development and to the control and
abatement of the water-related problems is preferable to a single-purpose approach.

3. Watershed planning must be conducted within the framework of a broader areawide regional planning
effort and watershed development objectives must be compatible with, and dependent upon, regional
development objectives and plans based on those objectives.

4.  Planning of water-control facilities must be conducted concurrently with, and inseparably from, land
use planning.

5. Both land use and water-control facility planning must recognize the existence of a limited natural
resource base to which urban and rural development must be properly adjusted to ensure a pleasant
and habitable environment.

6.  The capacity of each water-control facility in the integrated watershed system must be carefully fitted
to the present and future hydraulic loads and the hydraulic performance and hydrologic feasibility of
the proposed facilities must be determined and evaluated.

7.  Primary emphasis should be placed on solutions within the watershed to water-resource problems.
Exporting these problems to downstream areas is unwise on a long-range and regional basis.

8. Plans for the solution of watershed problems and development of resources should offer an approach
as flexible as possible to avoid “dead-end” solutions and should provide latitude for continued
adaptation to changing conditions.

THE WATERSHED PLANNING PROCESS

On the basis of the foregoing principles, the Commission has developed a seven-step planning process by which
the principal functional relationships existing within a watershed can be accurately described, both graphically
and numerically; the hydrologic, hydraulic, and water quality characteristics of the watershed simulated; and the
effect of the different courses of action on land use and on the development of water-control facilities evaluated.
The watershed planning process not only provides for the integration of all the complex planning and engineering
studies required to prepare a comprehensive watershed plan, but also provides a means whereby the various
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private and public interests concerned may actively participate in the plan preparation. The process thus provides
a mechanism for resolving actual and potential conflicts between such interests, a forum in which the various
interests may better understand the interrelated problems of the watershed and the alternative solutions available
for such problems, and a means whereby all watershed interests may become committed to implementation of the
best alternative for the resolution of the problems.

The seven steps involved in this planning process are as follows: 1) study design, 2) formulation of objectives and
standards, 3) inventory, 4) analysis and forecast, 5) plan synthesis, 6) plan testing and evaluation, and 7) plan
selection and adoption. Plan implementation, although necessarily beyond the foregoing planning process, must
be considered throughout the process if the plan involved is to be realized.

The principal results of the above process are land use and water-control facility plans scaled to future land use
and resource demands and consistent with regional development objectives. In addition, the process represents the
beginning of a continuing planning effort that permits modification and adaptation of the plans and the means of
implementation to changing conditions. Each step in this planning process includes many individual operations
which must be carefully designed, scheduled, and controlled to fit into the overall process. An understanding of
this planning process is essential to an appreciation and understanding of the results. Each step in the process,
together with its major component operations, is diagrammed in Figure 3 and described briefly below.

Study Design

Every planning program must embrace a formal structure or study design so that the program can be carried out
in a logical and consistent manner. This study design must specify the content of the fact-gathering operations,
define the geographic area for which data will be gathered and plans prepared, outline the manner in which
the data collected are to be processed and analyzed, specify requirements for forecasts and forecast accuracy,
and define the nature of the plans to be prepared and the criteria to be used in their evaluation and adoption. The
need for, and objectives of, the Des Plaines River watershed study were set forth in a Commission document
titled Des Plaines River Watershed Planning Program Prospectus, dated September 1991, prepared by the
Commission staff and approved by the Commission’s Des Plaines River Watershed Committee (see Appendix A).
The prospectus also identified major work elements to be included in the comprehensive watershed study
and therefore constituted the basic study design. The prospectus was used by the Commission staff to prepare
a more detailed study design for certain parts of the overall study, as necessary for project management pur-
poses, throughout the duration of the study. The study design was refined over the course of the study as a
result of continuous staff-level communication with those governmental agencies and private consultants
contributing certain specialized services to the Des Plaines River watershed planning program and with the
Watershed Committee.

Formulation of Objectives and Standards

In its most basic sense, planning is a rational process for establishing and meeting objectives. The formulation of
objectives is, therefore, an essential task to be undertaken before plans can be prepared. In order to be useful in
the regional and watershed planning process, the objectives to be defined must not only be clearly stated and
logically sound, but must also be related in a demonstrable way to alternative physical development proposals.
This is essential because it is the duty and function of the Commission to prepare a comprehensive plan for the
physical development of the Region and its component parts; more particularly, because it is the objective of the
Des Plaines River watershed planning study to prepare one of the key elements of such a physical development
plan: a long-range plan for water-related community facilities.

Only if the objectives are clearly relatable to physical development and subject to objective testing can a choice be
made from among alternatives of a plan which best meets the agreed-upon objectives. Finally, logically conceived
and well-expressed objectives must be translated into detailed design standards to provide the basis for plan
preparation, testing, and evaluation. Because the formulation of objectives and standards involves both technical
and nontechnical policy determinations, all objectives and standards were carefully reviewed and adopted by the
Des Plaines River Watershed Committee and by the Regional Planning Commission.
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Figure 3

GENERAL STEPS IN A COMPREHENSIVE WATERSHED PLANNING PROGRAM
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The objectives and standards ranged from general development goals for the watershed as a whole to detailed
engineering and planning analytical procedures and design criteria covering rainfall intensity-duration-frequency
relationships; computer simulation of hydrology, hydraulics, and water quality; flood frequency analyses; design
floods; and economic and financial analyses. Most of the general development goals were superimposed on the
watershed study from previous watershed planning programs, the regional land use-transportation planning
program, the regional sanitary sewerage system planning program, and the areawide water quality management
planning program.

Inventory

Reliable basic planning and engineering data collected on a uniform, watershedwide basis are absolutely essential
to the formulation of workable development plans. Consequently, inventory growing out of the study design
becomes the first operational step in any planning process. The crucial need for factual information in the
planning process should be evident, since no intelligent forecasts can be made or alternative courses of action
selected without knowledge of the historic and current state of the system being planned.

The sound formulation of comprehensive watershed development plans requires that factual data be developed on
topographic features; the quantity of surface and groundwater; precipitation; hydraulic characteristics of the
stream system; historic flooding; flood damages; water quality and wastewater sources; water use; soil
capabilities; land use; economic activity; population; recreation facilities; fish and wildlife habitat; natural areas;
historic sites; transportation, water supply, and sewerage facilities and other public utilities; and water law.

In the Des Plaines River watershed study, the most expedient methods of obtaining adequate information of the
necessary quality were followed. These included review of prior publications, perusal of agency files, personal
interviews with private citizens and public officials, committee meetings, and original field investigations.

Analyses and Forecasts

Inventories provide factual information about historic and present situations, but analyses and forecasts are
necessary to provide estimates of future needs for land, water, and water-control facilities. These future needs
must be determined from a sequence of interlocking forecasts. Economic activity and population forecasts enable
the determination of future change within the watershed; these basic forecasts can, in turn, be translated into
future demands for land, other resources, and water-control facilities. These future demands can then be scaled
against the existing supply and both alternative and recommended plans formulated to meet deficiencies.

To illustrate the complexity of this task in comprehensive watershed planning, consider the fact that to prepare a
forecast of future floodland management and flood control facility needs it was necessary to analyze and to
interrelate the following factors: precipitation characteristics; relationship between basin morphology and runoff;
effect of urbanization and soil properties on runoff volume and timing; effect of the hydraulic characteristics
of the stream network on streamflow; relationships between streamflow, flood stage, and frequency of flood
occurrence; and seasonal influence and influence of floodland storage and conveyance.

Two important considerations involved in the preparation of the necessary forecasts are the target date and
accuracy requirements. Both the land use pattern and the floodland management measures must be planned for
anticipated demand at some future time.

In the planning of water-control facilities, the design year is usually based on the expected life of the first facilities
to be constructed in implementation of the plan. Although it may be argued that the design year for land use
development should be extended further into the future than that for facilities because of the basic irreversibility
of many land development decisions, practical considerations dictate that the land use plan design year be scaled
to the facility plan design year requirement. In the Des Plaines River watershed study, the necessary forecast
period was set as approximately 20 years, both as a very conservative approximation of facility life and as a
means for locking the watershed forecast periods into previously determined regional planning forecast periods.
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Forecast accuracy requirements depend on the use to be made of the forecasts. As applied to land use and water-
control facility planning, the critical question relates to the effect of any forecast inaccuracies on the basic
structure of the plans to be produced. It is important to keep the forecast tolerances within that range in which
only the timing, and not the basic structure, of the plans will be affected.

Plan Synthesis

Plan synthesis, or design, forms the heart of the planning process. The most well-conceived objectives; the most
sophisticated data collection, processing, and analyses; and the most accurate forecasts are of little value if they
do not ultimately result in sound plans. The outputs of each of the three previously described planning operations,
formulation of objectives and standards, conduct of inventories, and preparation of forecasts, become inputs into
the design problem of plan synthesis.

The land use plan design problem consists essentially of determining the allocation of a scarce resource, land,
between competing and often conflicting demands. This allocation must be accomplished so as to satisfy the
aggregate needs for each land use and to comply with all of the design standards derived from the plan objectives,
all at a feasible cost. The water-control facility plan design problem requires a similar reconciliation between the
hydrologic, hydraulic, and pollution-loading data derived from the land use plan, adopted facility design
standards, existing facilities, and new facility costs.

Plan Testing and Evaluation

If the plans developed in the design stage of the planning process are to be realized in terms of actual land use and
water-control facility development, some measures must be applied to test alternative plans quantitatively in
advance of their adoption and implementation. The alternative plans must be rigorously subjected to all necessary
levels of review and inspection, including 1) engineering and technical feasibility, 2) environmental impact,
3) economic and financial feasibility, 4) legality, and 5) political acceptability. Devices used to test and evaluate
the plans range from digital computer simulation programs to evaluate the hydrologic-hydraulic responses to
alternative plan elements developed through interagency meetings and public hearings. Plan test and evaluation
should demonstrate clearly which alternative plans or portions of plans are technically sound, economically and
financially feasible, legally possible, and politically realistic.

Plan Selection and Adoption

The Des Plaines River watershed study includes development of a land use plan representing a refinement of the
year 2010 regional land use plan.' Needed refinements of this regional land use plan were based upon the
Regional Planning Commission’s land use and transportation system plan for the IH 94 South Freeway corridor,”
an updated comprehensive plan for the Kenosha Urban Planning District,” and applicable local land use plans
prepared by Commission staff and by consultants to local units of government. The land use plan is supported by
various combinations of water-control facility system plans for both flood control and pollution abatement, thus
providing for a number of alternative watershed development plans. The desirability of the recommended
comprehensive plan is supported by analyses of some of the consequences that may be expected under conditions
of uncontrolled development.

The general approach used for the selection of a recommended plan from among the alternatives considered was
to proceed through the use of the Des Plaines River Watershed Committee structure, interagency meetings, and
public informational meetings and hearings to a final decision and plan adoption by the Commission in

'SEWRPC Planning Report No. 40, A Regional Land Use Plan for Southeastern Wisconsin—2010, January 1992.

2SEWRPC Community Assistance Planning Report No. 200, A Land Use and Transportation System Development
Plan for the IH 94 South Freeway Corridor, Kenosha, Milwaukee, and Racine Counties, December 1991.

*SEWRPC Community Assistance Planning Report No. 212, A Comprehensive Plan for the Kenosha Urban
Planning District, Kenosha County, Wisconsin, December 1995.
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accordance with the provisions of State enabling legislation. The role of the Commission is to adopt and
recommend the final plan to the Federal, State, and local units of government and to private investors concerned
for consideration and action. The final decisive step to be taken in the process is acceptance or rejection of the
plan by the State, County, and local governmental units concerned and subsequent plan implementation by public
and private action. Therefore, plan selection and adoption must be founded in the active involvement of all of the
various governmental bodies, technical agencies, and private-interest groups concerned with development in the
watershed. The use of advisory committees and both formal and informal hearings appears to be the most
practical and effective way to achieve such involvement in the planning process and to arrive at agreement openly
among the affected governmental bodies and agencies on objectives and on a final watershed plan which can be
cooperatively adopted and jointly implemented.
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Chapter 111

DESCRIPTION OF THE WATERSHED: MAN-MADE
FEATURES AND NATURAL RESOURCE BASE

INTRODUCTION

The water-resource and water-resource-related problems of a watershed, as well as the ultimate solutions to those
problems, are a function of the human activities within the watershed and of the ability of the underlying natural
resource base to sustain those activities. Comprehensive watershed planning seeks to direct rationally the future
course of human actions within the watershed so as to promote the conservation and wise use of the natural
resource base. Accordingly, the purpose of this chapter is to describe the natural resource base and the man-made
features of the Des Plaines River watershed, thereby establishing a factual base upon which the watershed
planning process may proceed. This description of the watershed is presented in two major sections: the first
describes the man-made features, the second describes the natural resource base of the watershed.

DESCRIPTION OF THE WATERSHED: MAN-MADE FEATURES

The man-made features of a watershed include its political boundaries, land use pattern, public utility network,
and transportation system. Together with the population residing and the economic activities taking place within
the watershed, these features may be thought of as the socioeconomic base of the watershed. A description of this
socioeconomic base is essential to sound watershed planning. Any attempt to protect or improve the
socioeconomic environment must be founded in an understanding, not only of the various demands for land,
public facilities, and resources generated by the demographic and economic activities of an area, but also the
ability of the existing land use pattern and public facility systems to meet those demands.

In order to facilitate such understanding, a description of the socioeconomic base of the watershed is here
presented in five sections. The first section places the watershed in perspective as a rational planning unit within a
regional setting by delineating its internal political and governmental boundaries and relating these boundaries to
the Region as a whole. The second section describes the demographic and economic base of the watershed in
terms of population size, distribution, and composition and in terms of commercial and industrial activity and
employment levels and distribution. The third section describes the pattern of land use in the watershed in terms
of both historical development and existing (1990) conditions. The fourth and fifth sections describe the public
and private utility and transportation facility systems within the watershed. These five elements comprise the
man-made features of the watershed.
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Regional Setting of Watershed and Political Boundaries

The Des Plaines River watershed within Southeastern Wisconsin, as shown on Map 3, covers approximately
132.9 square miles, or 5 percent of the seven-county Region. The watershed ranks sixth in size of the 11 major
natural watersheds located wholly or partly within the Region. The watershed is drained by approximately 69.1
miles of perennial streams, including the Des Plaines River and its tributaries: Jerome Creek, the Kilbourn Road
Ditch, Center Creek, Brighton Creek, and the Dutch Gap Canal.

Civil Divisions

Superimposed on the irregular watershed boundary is a pattern of local political boundaries. As shown on Map 3,
the watershed lies mostly within Kenosha County, with a small portion in southern Racine County. Twelve civil
divisions lie in part or entirely within the Des Plaines River watershed, as also shown on Map 3 and Table 1.
Geographic boundaries of the civil divisions are an important factor which must be considered in any areawide
planning effort like the Des Plaines River watershed planning program, since the civil divisions form the basic
foundation of the public decision-making framework within which intergovernmental, environmental, and
developmental problems must be addressed.

Between 1974 and 1990, the City of Kenosha entered into agreements with both the Town of Somers and the
Village of Pleasant Prairie setting forth arrangements governing the provision of utility services and providing a
basis for establishment of future municipal boundaries. An initial agreement between the City of Kenosha and the
former Town of Pleasant Prairie was executed in 1984 and amended in 1988. An initial agreement between the
City and the Town of Somers was executed in 1974 and subsequently amended in 1985, 1988, and 1990. The
1990 agreement between the City of Kenosha and the Town of Somers identifies areas of the Town which will
remain permanently part of the Town and areas which may be annexed to the City, and, in fact, must be annexed
to the City prior to the provision of city sewer and water-supply services. The lands in the Des Plaines River
watershed which must be annexed by the City prior to the provision of urban services lie within the Kilbourn
Road Ditch subwatershed. The 1988 agreement between the City and the former Town of Pleasant Prairie
establishes the boundaries between Kenosha and Pleasant Prairie essentially as they exist today. Under the
agreement, much of the former Town land lying in the Kilbourn Road Ditch subwatershed north of STH 50 was
attached to the City prior to the incorporation of Pleasant Prairie as a village. In addition, remnants of the former
Town of Pleasant Prairie located along CTH K were attached to the Town of Somers. The agreement further
identified certain Pleasant Prairie lands located along the Pleasant Prairie-Kenosha border as potential additions to
the City; only small portions of the areas so identified have been attached to the City.

Special-Purpose Units of Government

Special-purpose units of government are of particular interest to the watershed planning program. Among these
are the legally established, active town sanitary and utility districts created to provide various urban-related
services, such as sanitary sewerage, water supply, and solid waste collection and disposal, to designated portions
of rural towns with urban service needs. There are five such districts within the Des Plaines River watershed:
Town of Bristol Utility District Nos. 1, 3, 4, and 5" and Town of Salem Utility District No. 2.

Another special-purpose unit of government of concern to the watershed planning program is the farm drainage
district. As shown on Map 4, at one time there were three farm drainage districts within the watershed in Kenosha
County. These were the Bristol Farm Drainage District, also known as the Dutch Gap Canal District; the Kilbourn
Road Drainage District, which was also referred to as the Tobin Road Drainage District; and Pleasant Prairie
Drainage District No. 1. The Kilbourn Road Drainage District was dissolved by order of the Kenosha County
Court on December 23, 1953, and the Pleasant Prairie Drainage District No. 1 was also dissolved.” Thus,
the one remaining legally constituted farm drainage district within the watershed in Kenosha County is the Bristol

'"The Town of Bristol Utility District No. 5 does not operate any conveyance or treatment facilities. It was
established for the purpose of raising revenue for a study of the feasibility of constructing a sewerage system,
including a sewage treatment plant, to serve the geographic area of the District. The system was not constructed.

There are no State, County, Village, or Town records of the date of this final dissolution.
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Map 3

CIVIL DIVISIONS INTHE DES PLAINES RIVER WATERSHED: 2000

S T
LT
—VILLAGE OF
UNION GROVE

|
Ak
T \mﬁl'

A«——"——"-_—"_—_P'
e L e TOWN OF __|
""ﬂﬂ YORKVILLE

24 A

Eil
e

ARILWAY

£

PAASTH
LAKE

LAKE g
SHANGRILA ~

semer 31 | 3T AN

B _JCP/’ ‘ WISC

I ‘ / ILLINOIS'
' |

HANNEL
LakE
/7 |2T ({

RaE RDE

|
T

&‘ 11
™1

ROTE RIZE

GRAPHIC SCALE
o H 1 2MILES

o 2000 4000 8000 12,000 FEET

The Des Plaines River watershed is a 132.9 square-mile natural surface water drainage basin located within Kenosha and Racine Counties and containing parts of
one city, three villages, and eight towns. The watershed is bounded on the north by the Fox and Root River watersheds, on the west by the Fox River watershed,

and on the east by the Pike River watershed and areas directly tributary to Lake Michigan.

Source: SEWRPC.
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Table 1

AREAL EXTENT OF CIVIL DIVISIONS IN THE DES PLAINES RIVER WATERSHED: 2000

Percent of Percent of
Area within Watershed Area Civil Division
Watershed within Civil Area within
Civil Division (square miles) Division Watershed
Kenosha County
Cities
Kenosha ....cccccoeevveei, 2.86 2.15 12.20
Villages
Paddock Lake.....cccccceveveveieenennnnnn, 2.09 1.57 99.06
Pleasant Prairie...........cccccceeeeeeeennnn. 21.47 16.15 64.21
Towns
Brighton ....eeeieeiiiiiieee e, 15.28 11.49 42.53
Bristol....cooveveieieieir e 34.82 26.19 100.00
PariS.ccccc e, 33.18 24.96 92.35
Y= =10 TP 6.63 4.99 20.44
5T 0] 0 1= £ T 5.82 4.38 18.10
Subtotal 122.15 91.89 43.87
Racine County
Villages
Union Grove ....cccccceevveeeeeeeeeeeeeee, 0.96 0.75 57.05
Towns
DOVEr ..o, 2.42 1.82 6.69
Mt. Pleasant......cccccceeevrveriiennccennnnns 2.77 2.08 7.57
YOrkville ...ceveeereicieieiecec s 4.63 3.46 13.39
Subtotal 10.78 8.11 3.17
Total 132.93 100.00 --

Source: SEWRPC.

Farm Drainage District. In accordance with Chapter 88 of the Wisconsin Statutes, that drainage district operates
under the supervision of the Kenosha County Farm Drainage Board. The Commissioners of the Kenosha County
Farm Drainage Board resigned in 1990 and replacement Commissioners were not appointed. Consequently, in
recent years the Bristol Farm Drainage District has been inactive.

Very small portions of the Norway-Dover-Y orkville-Raymond Farm Drainage District and the Hoods Creek Farm
Drainage District are located within the watershed in Racine County. Those districts operate under the governance
of the Racine County Farm Drainage Board.

Inland lake protection and rehabilitation districts are special-purpose units of government created pursuant to
Chapter 33 of the Wisconsin Statutes. There are three such districts in the watershed: 1) the George Lake
Protection and Rehabilitation Inland District, 2) the Hooker Lake Management District, and 3) the Paddock Lake
Inland Lake Protection and Rehabilitation District. Lake protection and rehabilitation district powers include
1) study of existing water-quality conditions to determine the causes of existing or expected future water-quality
problems, 2) control of aquatic macrophytes and algae, 3) implementation of lake rehabilitation techniques,
including aeration, diversion, nutrient removal or inactivation, dredging, sediment covering, and drawdown,
4) construction and operation of water-level-control structures, 5) control of nonpoint source pollution, and
6) creation, operation, and maintenance of a water safety patrol unit.
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Map 4
FARM DRAINAGE DISTRICTS INTHE DES PLAINES RIVER WATERSHED

0

A o

¥ L
T

~

—
1w

S
i ")
j{ (i bl‘ Y
RACINE | co. s —*-.‘_J"-

o
2
ARG {

KENOSHA, CO.
N :
A | ¢ H
1 5 | 3
Ty R %, 3
{ f . s
e - T o -
.. *
.
-
- 8
$
-
L]
N
L
*
-
J

A~ X

é
=

®

@5 @

o
KERERAL 0

Y
L
::'tj.
o
G,

/ [ILLINOIS \ . s
1 | B %\.‘ \ 72 | | | B 5 [
Y I e o
S
=1 RZE
|:| BRISTOL DRAINAGE DISTRICT (DUTCH GAP)
[ ] KILBOURN ROAD DRAINAGE DISTRICT (DISSOLVED IN 1953)
[ ] PLEASANT PRAIRIE DRAINAGE DISTRICT NO. 1 (DISSOLVED)
[  NORWAY-DOVER-YORKVILLE-RAYMOND FARM DRAINAGE DISTRICT Jr——
. 3 ) s
[[] HoODS CREEK FARM DRAINAGE DISTRICT R e

The one remaining legally constituted district in the watershed in Kenosha County is the Bristol Farm Drainage District. Very small portions of the
Norway-Dover-Yorkville-Raymond Farm Drainage District and the Hoods Creek Farm Drainage District are located within the watershed in
Racine County.

Source: SEWRPC.
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Other Agencies with Resource-Management Responsibilities

Superimposed upon these local and special-purpose units of government are those State and Federal agencies with
important responsibilities for resource conservation and management. These include the Wisconsin Department of
Natural Resources (DNR); the University of Wisconsin-Extension; the State Board of Soil and Water
Conservation Districts; the U.S. Department of the Interior, U.S. Geological Survey; the U.S. Environmental
Protection Agency; the U.S. Department of Agriculture, Natural Resources Conservation Service (NRCS); and
the U.S. Army Corps of Engineers.

Demographic and Economic Base

An understanding of the size, characteristics, and spatial distribution of the resident population is basic to any
watershed planning effort because of the direct relationships which exist between population levels and the
demand for land, water, and other important elements of the natural resource base, as well as the demand for
various kinds of transportation, utility, and community facilities and services. The size and other characteristics of
the population of an area are greatly influenced by growth and other changes in economic activity. Population
characteristics and economic activity must, therefore, be considered together. It is important to note, however, that
because the Des Plaines River watershed is an integral part of the greater Kenosha and Racine urban areas, many
of the economic forces that influence population growth within the watershed are centered outside the watershed
proper. Thus, an economic analysis for watershed planning purposes must relate the economic activity within the
watershed to the economy of the Kenosha and Racine areas and to the Southeastern Wisconsin Region, of which
these areas are an integral part. Similarly, the size, distribution, and other characteristics of the population residing
within the watershed must be viewed in relation to similar characteristics of the population within the
Southeastern Wisconsin Region.

Demographic Base
For comprehensive watershed planning purposes, a demographic inventory should include consideration of
population size, distribution, and composition.

Population Size

The 1990 resident population of the watershed was estimated at about 19,650 persons, or about 1 percent of the
population of the Region. As shown in Table 2 and Figure 4, the population of the watershed increased by
25 percent between 1960 and 1970. During this same period, Kenosha and Racine Counties experienced 17 and
20 percent increases in resident population, respectively, and the Region experienced a 12 percent increase.
Between 1970 and 1980, the populations of the watershed and the Region increased by 21 percent and 1 percent,
respectively, while the populations of Kenosha and Racine Counties increased by 4 and 1 percent, respectively.
Between 1980 and 1990, the populations of Kenosha and Racine Counties again increased by 4 and 1 percent,
respectively, while the populations of the watershed and the Region increased by 8 and 3 percent, respectively.
The proportion of the total regional population which resides in the watershed increased from 0.8 percent in 1960
to 1.1 percent in 1990. The higher population growth rate within the watershed reflects the diffusion of urban land
use development which has been occurring within the Region for many years. The Des Plaines River watershed is
still predominantly rural; but, being located in proximity to the greater Kenosha, Milwaukee, and Racine urban
areas, as well as to Northeastern Illinois, is subject to urbanization. The public preference for low-density
residential development, as indicated by the findings of attitudinal surveys conducted by the Commission in 1963,
1972, and 1991, and the diffusion of urban development outward from the older urban centers has resulted in high
rates of population growth in areas contiguous to cities such as Kenosha, Milwaukee, and Racine.

Population Distribution

The 1960, 1970, 1980, and 1990 resident populations of the watershed are presented by civil division in Table 3.
Figure 5 is a graphical representation of the changes in population by civil division over time. The portion of the
watershed within Kenosha County, which portion comprises 92 percent of the Des Plaines River watershed by
area, experienced a gain of about 6,700 persons, or a 68 percent increase in population, from 1960 to 1990. The
remaining 8 percent of the watershed, which lies in Racine County, experienced a 43 percent increase in
population, or an increase of about 940 persons. Overall, the population of the watershed increased 63 percent,
from 12,024 persons in 1960 to 19,652 persons in 1990.
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Table 2

POPULATION IN THE DES PLAINES RIVER WATERSHED, KENOSHA COUNTY,
RACINE COUNTY, AND THE REGION: SELECTED YEARS, 1850-1990

Southeastern
Des Plaines River Watershed Kenosha County Racine County Wisconsin Region
Percent Percent Percent Percent
Change during Change during Change during Change during

Year Number | Preceding Period Number Preceding Period Number Preceding Period Number Preceding Period
1850 -- -- 10,734 -- 14,973 -- 113,389 --
1860 -- -- 13,900 29.5 21,360 42.7 190,409 67.9
1870 -- -- 13,147 -5.4 26,740 25.2 223,546 17.4
1880 -- -- 13,550 3.1 30,922 15.6 227,119 24.0
1890 -- -- 15,581 15.0 36,268 17.3 368,774 39.6
1900 -- -- 21,707 39.3 45,644 25.9 501,808 29.7
1910 -- -- 32,929 51.7 57,424 25.8 631,161 25.8
1920 -- -- 51,284 55.7 78,961 37.5 783,681 24.2
1930 -- -- 63,277 23.4 90,217 14.3 1,006,118 28.4
1940 -- -- 63,505 0.4 94,047 4.2 1,067,699 6.1
1950 -- -- 75,238 18.5 109,585 16.5 1,240,618 16.2
1960 12,024 -- 100,615 33.7 141,781 29.4 1,573,614 26.8
1970 15,041 25.1 117,917 17.2 170,838 20.5 1,756,083 11.6
1980 18,226 21.2 123,137 4.4 173,132 1.3 1,764,796 0.5
1990 19,652 7.8 128,181 4.1 175,034 1.1 1,810,364 2.6

Source: U.S. Department of Commerce, Social and Economic Statistics Administration, Bureau of the Census, and SEWRPC.

Figure 4

RESIDENT POPULATION OF THE
DES PLAINES RIVER WATERSHED,
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Source: U. S. Department of Commerce, Social and Economic
Statistics Administration, Bureau of the Census and
SEWRPC.

Approximately 2.86 square miles of the City of
Kenosha lie within the Des Plaines River watershed,
covering about 2 percent of the watershed. As shown
in Table 3, the 1990 population of the portion of the
City within the watershed was 1,108 persons, or about
6 percent of the total watershed population. The City
limits were not extended into the watershed until after
the 1980 Census; thus, no comparison can be made
between 1990 and previous population counts.

The areal extent of the Village of Paddock Lake
within the watershed is 2.09 square miles, or 1.5 per-
cent of the total watershed area, as shown in Table 1.
The 1990 population of the portion of the Village of
Paddock Lake within the watershed was 2,662 per-
sons, or about 14 percent of the total watershed
population, an 81 percent increase from 1970, when
the first Census was taken following incorporation of
the Village.

Approximately 21.5 square miles of the Village of
Pleasant Prairie lie within the watershed. Thus, the
Village covers about 16.2 percent of the watershed
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Table 3

DISTRIBUTION OF POPULATION IN THE DES PLAINES RIVER WATERSHED: 1960, 1970, 1980 AND 1990

1960 1970 1980 1990
Civil Division?@ Percent Percent Percent Percent
Population of Total Population of Total Population of Total Population of Total
Kenosha County
Cities
Kenosha................... -- -- - - -- - - - - 1,108 6
Villages
Paddock LakeP ....... -- -- 1,470 10 2,207 12 2,662 14
Pleasant Prairie®..... 2,862 24 3,804 25 4,659 26 4,008 20
Towns
Brighton......ccccccveee 619 5 763 5 690 4 721 4
Bristol 2,155 18 2,740 18 3,599 19 3,968 20
Paris... 1,404 12 1,682 11 1,548 8 1,425 7
Salem. 2,570 21 1,347 9 1,632 9 1,860 9
Somers 232 2 712 5 628 3 781 4
Subtotal 9,842 82 12,518 83 14,963 81 16,533 84
Racine County
Villages
Union Grove............ 1,482 12 1,646 1 2,286 13 2,327 12
Towns
DoVer....cccovvevnennnns 240 2 336 2 471 3 416 2
Mt. Pleasant . 118 1 152 1 142 1 160 1
Yorkville......cceeuennen. 342 3 389 3 364 2 216 1
Subtotal 2,182 18 2,523 17 3,263 19 3,119 16
Total 12,024 100 15,041 100 18,226 100 19,652 100

4The civil divisions in the watershed and the boundaries of these civil divisions have changed over time because of incorporations
and annexations.

b The Village of Paddock Lake was incorporated in 1960 after the conduct of the 1960 Census.

Cin 1989, the Town of Pleasant Prairie was divided, with portions being attached to the City of Kenosha, the Town of Somers, and the then
newly incorporated Village of Pleasant Prairie. Data presented for 1960, 1970, and 1980 are for the Town of Pleasant Prairie; 1990 data are
presented for the Village of Pleasant Prairie.

Source: U.S. Bureau of the Census and SEWRPC.

areas. The 1990 Village population within the watershed was 4,008, or about 20 percent of the total watershed
population. The Village was incorporated in 1989; thus, no comparison can be made between 1990 and previous
population counts. The 1990 Village population, however, represents a 40 percent increase, an increase of 1,146
people, over the 1960 population of the Town of Pleasant Prairie, which comprises the approximate area out of
which the Village was incorporated.

The Town of Brighton covers 15.3 square miles of the watershed, or about 12 percent of the total watershed area.
The Town population within the watershed, which increased by 16 percent from 1960 to 1990, is 721 persons, or
about 4 percent of the total watershed population.

The entire 34.8-square-mile area of the Town of Bristol lies within the Des Plaines River watershed. The Town
covers 26 percent of the total watershed area, the largest area encompassed by any one civil division in the study
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Figure 5

DISTRIBUTION OF POPULATION IN THE DES PLAINES RIVER WATERSHED: 1960-1990
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area. The 1990 population of the Town was approximately 3,970 persons, or about 20 percent of the total
watershed population, an 84 percent increase from 1960.

The Town of Paris covers 33.2 square miles of the watershed, or about 25 percent of the total watershed area.
Table 3 indicates that the Town population fluctuated somewhat between 1960 and 1990, but the overall increase
during that period was only 1 percent. The 1990 population of that portion of the Town within the watershed is
1,425 persons, or about 7 percent of the total population of the watershed.

Approximately 6.6 square miles of the Town of Salem lie within the watershed. This represents about 5 percent of
the total watershed area. The portion of the Town within the watershed experienced a 48 percent decrease in
population between 1960 and 1970 due to the incorporation of the Village of Paddock Lake in 1960, following
completion of that year’s Census. Between 1970 and 1990, the population of the Town within the watershed rose
by 38 percent, to 1,860 persons, or 9 percent of the total population of the watershed.

The Town of Somers, which covers 5.8 square miles of the watershed, or about 4 percent of the total watershed
area, had the largest relative increase in population from 1960 to 1990 of any civil division in the watershed.
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During that time, the population of the portion of the Town within the watershed increased by 237 percent. Most
of that increase occurred between 1960 and 1970, when the population increased by 207 percent. Since 1970, the
population has increased by about 10 percent. The 1990 population of the Town within the watershed is 781
persons, or about 4 percent of the total population of the watershed.

In Racine County, the portion of the Village of Union Grove in the Des Plaines River watershed had a 1990
population of 2,327 persons, about a 57 percent increase from the 1960 population. Even though only about
1.0 square mile of the Village falls in the watershed, 12 percent of the population of the watershed resides there.

The 2.4-square-mile portion of the Town of Dover which lies within the watershed experienced a 73 percent
population growth rate between 1960 and 1990, the largest percentage increase in the Racine County portion of
the watershed. That increase may be attributed almost entirely to the development of Fonk’s Mobile Home Park
No. 2 in the late 1960s. In 1990, 416 persons, or about 2 percent of the watershed population, resided in the
portion of the Town within the watershed.

The Town of Mt. Pleasant covers 2.8 square miles of the watershed, or about 2 percent of the total watershed area.
The Town population within the watershed, which increased about 36 percent from 1960 to 1990, is 160 persons,
or about 1 percent of the total population of the watershed.

Approximately 4.6 square miles of the Town of Yorkville are located within the watershed. That area represents
about 3 percent of the total watershed area. From 1960 to 1980, the population of the Town within the watershed
increased by 6 percent, from 342 to 364 persons. From 1980 to 1990, the population decreased by 41 percent, to
216 persons, partly because of the annexation of portions of the Town by the Village of Union Grove. The Town
population within the watershed represents 1 percent of the total population of the watershed.

As shown on Map 5, in 1990 most of the Des Plaines River watershed had a density of less than 400 persons per
square mile, reflecting the predominantly rural character of the watershed. Only a small portion of the watershed
exhibited a population density in excess of 400 persons per square mile. Densities of 400 to 2,999 persons per
square mile occurred in parts of the City of Kenosha; the Villages of Paddock Lake, Pleasant Prairie, and Union
Grove; and the Towns of Bristol, Dover, Salem, Somers, and Yorkville. Densities of 3,000 to 4,499 persons per
square mile occurred in parts of the City of Kenosha and the Village of Union Grove. Densities in excess of 4,500
persons per square mile occurred in a small part of the City of Kenosha.

From 1960 to 1990, the overall population density of the watershed increased by about 63 percent, from about
90 to about 148 persons per square mile. Table 4 presents the overall 1990 watershed population density, together
with the population density of those portions of the various minor civil divisions within the watershed and the
respective proportion of the watershed population residing in those civil divisions.

Population Composition

In 1990 the median age of the resident population of the watershed was 33.1 years, while the median ages of the
resident populations of Kenosha and Racine Counties were about 32.5 years and 32.8 years, respectively; the
median age in the seven-county Southeastern Wisconsin Region as a whole was about 32.8 years. The average
household size in the watershed in 1990 was 2.90 persons per household, while the average household sizes in
Kenosha and Racine Counties were 2.67 persons and 2.70 persons per household, respectively, and in the Region
as a whole, 2.62 persons per household. This reflects the still primarily rural character of the watershed, for larger
household sizes are normally more prevalent in rural and rural-urban-fringe areas. In 1990, the average annual
income for households within the watershed was estimated at $41,928, somewhat higher than the Kenosha and
Racine County averages of $35,789 and $38,129, respectively, and the regional average of $38,541.

Economic Base

The Des Plaines River watershed is located close to the Kenosha and Racine urbanized areas and near the
metropolitan Milwaukee area. As such, its economic base cannot be differentiated in any meaningful way from
that of the greater Kenosha, Racine, and Milwaukee areas. The resident population of the watershed can readily
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Map 5

GROSS POPULATION DENSITY INTHE DES PLAINES RIVER WATERSHED: 1990
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The 1990 resident population of the Des Plaines River watershed is estimated at 19,650 persons, gross population densities within the watershed range
from less than 400 persons per square mile in the still-rural areas of the watershed to more than 4,500 persons per square mile in the urbanized areas
from 1960-1990. The overall population density of the watershed increased from about 90 to 148 persons per square mile, an increase of about 58

persons per square mile, or about 64 percent.

Source: SEWRPC.
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Table 4

TOTAL POPULATION AND POPULATION DENSITY IN THE DES PLAINES RIVER WATERSHED: 1990

Percent of Average Gross
Population Percent of Area Included in | Watershed Area Population
within Watershed Watershed within Civil Density per
Civil Division Watershed Population (square miles) Division Square Mile
Kenosha County
Cities
Kenosha.......cceeeveunnne 1,108 6 2.75 2.07 403
Villages
Paddock Lake............... 2,662 14 2.04 1.54 1,305
Pleasant Prairie............ 4,008 20 20.12 15.13 199
Towns
Brighton .......ccccceevveenn. 721 4 15.28 11.50 47
Bristol.....ccccceeeiieiinneennn. 3,968 20 36.28 27.29 109
Paris.....ccccoveeeiieciieenen, 1,425 7 33.18 24.96 43
Salem ....ooocvviieeeecceins 1,860 9 6.68 5.02 278
SOMErs...cccvvveeeiieicnnns 781 4 5.82 4.38 134
Subtotal 16,5633 84 122.15 91.89 135
Racine County
Villages
Union Grove. ................ 2,327 12 0.81 0.61 2,873
Towns
[D]0)V/=] 416 2 2.42 1.82 172
Mt. Pleasant................. 160 1 2.77 2.08 58
Yorkville ....cccoeveiiiiinnnn. 216 1 4.78 3.60 45
Subtotal 3,119 16 10.78 8.11 289
Total 19,652 100 132.93 100.00 148

Source: U.S. Bureau of the Census and SEWRPC.

commute to jobs located outside the watershed, while other residents in the greater Kenosha, Racine, and
Milwaukee areas can readily commute to jobs within the watershed. In addition, since the watershed is located
just north of the Wisconsin-Illinois state line, watershed residents are able to commute to jobs in Northeastern
[llinois and Northeastern Illinois residents can commute to jobs in the Wisconsin portion of the watershed.

Figure 6 shows the relative concentration of jobs in six major industrial categories in 1990 for the Des Plaines
River watershed, Kenosha and Racine Counties, and the Region. Employment within the watershed in six major
categories, estimated at 8,200 jobs, is concentrated in two major industry categories. Manufacturing provided the
largest number of jobs, about 2,400, or about 29 percent of the total number of jobs. Retail trade provided the next
largest number, with about 2,000 jobs, or 24 percent of the total. Of the five major industry categories involved,
the next three major industry groups each provided 14 percent or less of the total jobs in the watershed. About 650
jobs, or about 8 percent of the total, were agriculture-related jobs. About 21 percent of all jobs in the watershed
did not fall within any of the five major industry categories involved and were therefore placed in a category
including “all other” jobs.

Land Use
An important concept underlying the watershed planning effort is that land use development must be adjusted to
the ability of the underlying natural resource base to sustain such development. The type, intensity, and spatial
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Figure 6

DISTRIBUTION OF TOTAL EMPLOYMENT BY MAJOR INDUSTRY GROUP FOR THE
DES PLAINES RIVER WATERSHED, KENOSHA COUNTY, RACINE COUNTY, AND THE REGION: 1990
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distribution of land uses determine, to a large extent, the resource demands within a watershed. Water-resource
demands can be correlated directly with the quantity and type of land use, as can water-quality deterioration. The
existing land use pattern can best be understood within the context of its historical development. Thus, attention is
focused here on historical, as well as existing, land use development and upon both regional and watershed factors
influencing land use.

Historical Development

The U.S. Public Land Survey involved the surveying, monumentation, and platting of land in most of the United
States according to a rectangular grid. That survey was conducted in the Des Plaines River watershed during 1835
and 1836. The completion of that survey facilitated the settlement of the watershed by European settlers.

The first European settlers came to the Des Plaines River watershed in the 1830s by way of trails established by
Native Americans, by way of territorial roads, and later by way of military and plank roads. The first territorial
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road traversed the same path as the present-day STH 11 and was called the Burlington-Racine Trail. The first
military road ran north and south through the watershed and linked Fort Dearborn at present-day Chicago with
Fort Howard at present-day Green Bay. In 1839, an additional territorial road opened, running west from
Southport (now the City of Kenosha) to Waterford.

Many of the early settlements within the Des Plaines River watershed in Kenosha County occurred in the
Township of Paris. The first European immigrants and settlers came from Prussia, Ireland, and Wales and from
the States of New York and Connecticut. The European immigrants came across the Atlantic Ocean and down the
newly constructed Erie Canal-Great Lakes route. In 1837, Seth Butler Meyrick founded the settlement of Paris, so
named in honor of his native town in Oneida County, New York. In 1840, settlers from Connecticut founded the
settlement of Kellogg’s Corners and built the first Methodist church in Wisconsin.

Additional settlements within the watershed occurred in Bristol, Pleasant Prairie, Salem, and Union Grove. Bristol
was first settled by William Higgin and Sereno Fowler in 1835. Horace Woodbridge and Jacob Miller were the
first European settlers in Pleasant Prairie, where Jacob Miller kept a tavern on the U.S. Military Plank Road. In
1836, General John Bullen came to Salem and settled on what is locally known as “Bullen’s Ridge.” The
settlement of Salem, which was formerly known as Brooklyn, was established in 1839.

Union Grove’s first European settler was John E. Dunham, who arrived in the spring of 1838 and erected a
barn and a log home on the Village’s main street, south of the present-day Canadian Pacific Railway (former
Chicago, Milwaukee, St. Paul & Pacific Railroad) right-of-way. The 1850 population of Union Grove was about
75 persons.

Until 1850, present-day Racine and Kenosha Counties were known and governed as one county, Racine. In
January 1850, William S. Strong of Southport, then in old Racine County, led a petition drive to change the name
of Southport to Kenosha. When the petition was honored, in 1850, Racine and Kenosha Counties were created.

Historical urban growth in the Des Plaines River watershed during the period from 1850 through 1995 is shown
graphically on Map 6. The population of the entire watershed as of 1920 was approximately 8,000 people. As of
1950, the population was about 11,500 persons, an increase of 44 percent from the 1920 level. In 1990, the
population was about 19,650 persons, an increase of 71 percent from the 1950 level. As the population continues
to grow, more rural farm land is being converted to commercial centers and residential dwelling sites.

Buildings and sites of historical interest and archeological sites known to be located in the watershed are shown
on Map 7 and listed in Table 5. Comprehensive planning within the watershed should pursue the protection and
restoration of these historical sites and structures, thereby preserving their inherent cultural values.

Existing Land Use
The existing land use pattern within the Des Plaines River watershed is shown on Map 8, and the existing land
uses are quantified in Table 6.

As indicated in Table 6, about 119 square miles of the watershed, or about 88 percent of the total area of the
watershed, was still in rural uses in 1990, with agriculture and related open uses occupying about 92 square miles,
or about 68 percent of the total watershed area. In 1990, urban land uses occupied about 16 square miles, or about
12 percent of the total area of the watershed. Residential land use accounted for over seven square miles, or about
5.5 percent of the total watershed area. Also of significance is the transportation, communication, and utilities
land use category, which accounted for over six square miles, or about 4.6 percent of the total watershed area.

Table 6 indicates that in 1963 about 20.2 square miles, or 15 percent of the watershed area, consisted of lakes,
rivers, streams, wetlands, and woodlands. In 1990, the area falling within those land use categories was about the
same as that in 1963, encompassing 19.8 square miles, or 14.7 percent of the watershed area. During the period
from 1963 to 1990 the area in the watershed in agricultural and related uses declined from 100.5 square miles to
91.9 square miles and the area in urban land uses increased from 9.6 square miles to 15.9 square miles. The rate of
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Map 6

HISTORICAL URBAN GROWTH INTHE DES PLAINES RIVER WATERSHED: 1850-1995
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Prior to 1900, the only urban development in the watershed was located in the Village of Union Grove. As of 1920, urban development within the
watershed had occurred at scattered sites including the Village of Union Grove; U.S. Public Land Survey Section 8 in the Town of Bristol; Sections 7, 8
and 17 in the Village of Pleasant Prairie, and west of Hooker Lake in the Town of Salem. By 1995, approximately 13 percent of the total watershed area

was in urban use.

Source: SEWRPC.
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Map 7

HISTORICAL AND ARCHEOLOGICAL SITES INTHE DES PLAINES RIVER WATERSHED: 2000
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The protection and restoration of these historical and archeological sites must be given careful consideration in planning for development and

redevelopment of the watershed.

Source: State Historical Society of Wisconsin and SEWRPC.
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Table 5

HISTORICAL AND ARCHEOLOGICAL SITES IN THE DES PLAINES RIVER WATERSHED: 2000

Site No Township (N) Range (E) Section County Village or Town Site Name
1022 1 20 3 Kenosha Paddock Lake Frame Greek Revival House
1025 1 20 10 Kenosha Salem Frame House with Carved Ornament
1027 1 20 10 Kenosha Salem Bar and Insurance Office
1029 1 20 1 Kenosha Salem Campsite
1030 1 20 12 Kenosha Salem Cemetery
1031 1 20 14 Kenosha Salem Village Site
1039 1 20 24 Kenosha Salem Greek Revival House
1051 1 21 1 Kenosha Bristol Plank Road Site
1052 1 21 2 Kenosha Bristol Greek Revival Farmhouse
1053 1 21 2 Kenosha Bristol Charles Thompson House
1054 1 21 7 Kenosha Bristol Frame Greek Revival House
1055 1 21 11 Kenosha Bristol Benedict Prairie
1056 1 21 22 Kenosha Bristol Bristol Town Hall
1057 1 21 10 Kenosha Bristol New Tribe Mission
1058 1 21 10 Kenosha Bristol Italianate Frame House
1059 1 21 12 Kenosha Bristol Italianate Frame House
1060 1 21 17 Kenosha Bristol Campsite
1061 1 21 20 Kenosha Bristol Early Picturesque Farmhouse
1062 1 21 20 Kenosha Bristol Campsite
1063 1 21 20 Kenosha Bristol Campsite
1064 1 21 26 Kenosha Bristol Horton House
1065 1 21 24 Kenosha Bristol Wesley Chapel
1066 1 21 26 Kenosha Bristol Campsite
1067 1 21 27 Kenosha Bristol Campsite
1070 1 22 15 Kenosha Pleasant Prairie | Congregational Church
1071 1 22 16 Kenosha Pleasant Prairie | Campsite
1072 1 22 17 Kenosha Pleasant Prairie | Italianate Frame Farmhouse
1073 1 22 18 Kenosha Pleasant Prairie | Campsite
1074 1 22 20 Kenosha Pleasant Prairie | Early Picturesque Farmhouse
1075 1 22 21 Kenosha Pleasant Prairie | Campsite
1078 1 22 27 Kenosha Pleasant Prairie | Janbeau Trail Marker
1079 1 22 28 Kenosha Pleasant Prairie | Campsite
1080 1 22 32 Kenosha Pleasant Prairie | Campsite
1081 1 22 34 Kenosha Pleasant Prairie | Octagonal Barn
1082 1 22 34 Kenosha Pleasant Prairie Dexter Farmstead
1118 2 20 1 Kenosha Brighton Stone Barn
1119 2 20 12 Kenosha Brighton Round Barn
1120 2 20 14 Kenosha Brighton Large Greek Revival House
1122 2 20 24 Kenosha Brighton Fieldstone House
1123 2 20 24 Kenosha Brighton Red Brick Queen Anne Farmhouse
1125 2 20 36 Kenosha Brighton Campsite
1126 2 21 16 Kenosha Paris Civil War Soldiers’ Monument
1128 2 21 1 Kenosha Paris Campsite
1130 2 21 2 Kenosha Paris Campsite
1131 2 21 5 Kenosha Paris Mounds
1133 2 21 10 Kenosha Paris Campsite
1136 2 21 11 Kenosha Paris Village Worksite
1137 2 21 1 Kenosha Paris Campsite
1138 2 21 12 Kenosha Paris Campsite
1139 2 21 12 Kenosha Paris Campsite
1140 2 21 14 Kenosha Paris Campsite
1141 2 21 14 Kenosha Paris Campsite
1144 2 21 16 Kenosha Paris St. John's Catholic Church
1145 2 21 19 Kenosha Paris Matthew Tom House
1146 2 21 20 Kenosha Paris Campsite
1147 2 21 24 Kenosha Paris Campsite
1148 2 21 28 Kenosha Paris Concrete Block Farmhouse
1152 2 22 6 Kenosha Somers Kellogg's Corners School
1266 1 22 10 Kenosha Pleasant Prairie Brick House with Cobblestone Foundation
1305 1 20 2 Kenosha Paddock Lake Campsite-0ld Settlers’ Park
3079 3 21 25 Racine Yorkville Sturtevant Mesic Prairie Remnant
3081 3 21 31 Racine Union Grove Old Settlers’ Society Marker
3082 3 21 35 Racine Yorkville Campsite
3083 3 21 31 Racine Union Grove Union Grove Drain and Tile Company
3084 3 21 36 Racine Yorkville Campsite
3104 3 22 31 Racine Mt. Pleasant Klinkert Barn
3361 3 21 30 Racine Union Grove Union Grove School
3362 3 21 30 Racine Union Grove Union Grove Congregational Church
3363 3 21 30 Racine Union Grove Thompson House
3364 3 21 31 Racine Union Grove Simple Stick Style House

Source: State Historical Society of Wisconsin.
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Map 8

GENERALIZED EXISTING LAND USE INTHE DES PLAINES RIVER WATERSHED: 1990
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Rural land uses within the Des Plaines River watershed occupy about 119 square miles, or about 88 percent of the total watershed area. Agriculture and
related open uses occupy about 92 square miles, or about 68 percent of the total watershed area. Urban land uses occupy about 16 square miles, or
about 12 percent of the total watershed area. Residential land use accounts for over seven square miles, or about 5.5 percent of the total watershed
area. From 1963 to 1990, approximately 6.3 square miles, or about 5 percent of the watershed, was converted from rural to urban use, resulting in a rate

of urbanization of about 0.2 square miles per

Source: SEWRPC.
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Table 6

LAND USE IN THE DES PLAINES RIVER WATERSHED: 1963, 1970, 1975, 1980, 1985, AND 19902

1963 1970 1975
Area Percent of Area Percent of Area Percent of
Land Use Category (square Percent of Major (square Percent of Major (square Percent of Major
miles) Watershed | Category miles) Watershed | Category miles) Watershed | Category
Urban
Residential 4.2 3.1 43.8 5.1 3.8 45.5 6.2 4.6 48.1
Commercial 0.1 0.1 1.0 0.1 0.1 0.9 0.1 0.1 0.8
Industrial 0.1 0.1 1.0 0.1 0.1 0.9 0.2 0.1 1.6
Transportation, Communication
and Utilitiesb .................................... 4.4 3.3 459 4.8 3.6 42.8 4.9 3.6 37.9
Governmental and Institutional . 0.3 0.2 3.1 0.4 0.3 3.6 0.4 0.3 3.1
0.3 0.2 3.1 0.5 0.4 4.5 0.8 0.6 6.2
0.2 0.1 2.1 0.2 0.1 1.8 0.3 0.2 2.3
Urban Subtotal 9.6 7.1 100.0 11.2 8.4 100.0 12.9 9.5 100.0
Rural
Agricultural and Related Uses........... 100.5 74.7 80.5 98.4 731 79.8 96.9 721 79.7
Lakes, Rivers, and Streams.. 1.3 1.0 1.0 1.6 1.2 1.3 1.7 1.3 1.4
Wetlands . 1.4 8.5 9.1 1.1 8.3 9.0 10.9 8.1 9.0
Woodlands .......coeveereeneeneeeeenees 7.5 5.6 6.0 7.3 5.4 5.9 7.2 54 5.9
Landfills, Dumps, and Extractive
and Other Open Uses.........c.ceeueuene 4.2 3.1 3.4 4.9 3.6 4.0 4.9 3.6 4.0
Rural Subtotal 124.9 92.9 100.0 123.3 91.6 100.0 121.6 90.5 100.0
Total 134.5 100.0 -- 134.5 100.0 -- 134.5 100.0 --
1980 1985 1990
Area Percent of Area Percent of Area Percent of
(square Percent of Major (square Percent of Major (square Percent of Major
Land Use Category miles) Watershed | Category miles) Watershed | Category miles) Watershed | Category
Urban
Residential.......cccceverienienienieeeee 7.0 5.2 49.3 71 5.3 47.7 7.3 5.5 45.9
Commercial 0.2 0.1 1.4 0.2 0.1 1.3 0.3 0.2 1.9
Industrial . 0.2 0.1 1.4 0.3 0.2 2.0 0.4 0.3 25
Transportation, Communication,
and ULIItIesP woveeeeeeeeeeeeeeecsssseseee 5.4 4.0 38.1 5.6 4.2 37.6 6.1 4.6 38.4
Governmental and Institutional . 0.4 0.3 2.8 0.4 0.3 2.7 0.4 0.3 2.5
Recreational........ccooeeveiieiiiniicceee 0.8 0.6 5.6 1.1 0.8 7.4 1.2 0.9 7.5
UNUSEd.....ooiiiieceeeee e 0.2 0.1 1.4 0.2 0.1 1.3 0.2 0.1 1.3
Urban Subtotal 14.2 10.4 100.0 14.9 11.0 100.0 15.9 11.8 100.0
Rural
Agricultural and Related Uses........... 95.7 71.2 79.5 95.0 70.7 79.5 91.9 68.3 77.5
Lakes, Rivers, and Streams..... 1.7 1.3 1.4 1.7 1.3 1.4 1.9 1.4 1.6
Wetlands 10.7 8.0 8.9 10.4 7.7 8.7 10.5 7.8 8.9
Woodlands .... 7.2 5.4 6.0 7.3 5.4 6.1 7.4 5.5 6.2
Landfills, Dumps, and Extractive
and Other Open Uses........cceevuveennne 5.0 3.7 4.2 5.2 3.9 4.3 6.9 5.1 5.8
Rural Subtotal 120.3 89.6 100.0 119.6 89.0 100.0 118.6 88.2 100.0
Total 134.5 100.0 -- 134.5 100.0 -- 134.5 100.0 --

9As approximated by whole U.S. Public Land Survey one-quarter sections.

binciudes all off-street parking.

Source: SEWRPC.

urbanization during that period was about 0.2 square mile per year. The widespread conversion of land from
natural, open space uses to primarily agricultural uses occurred prior to 1963 and the increase in urban lands since
1963 has been primarily the result of the development of agricultural land.
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Public and Private Utility Base

Sanitary Sewer Service

As shown on Map 9, in 2000, approximately 11 square miles, or about 8 percent of the total area of the watershed,
were provided with public sanitary sewer service. In 2000, there were four public sewage treatment plants located
in the Des Plaines River watershed, as shown on Map 9. The two plants which serve the Village of Pleasant
Prairie Sanitary District No. 73-1 and the Village of Pleasant Prairie Sewer Utility District D discharged treated
effluent to the main stem of the Des Plaines River via small tributaries. The service area of the Town of Bristol
Utility District No. 3 was connected to the Pleasant Prairie District D treatment plant. The plant which served the
Village of Paddock Lake discharged to Brighton Creek and the plant which formerly served the Town of Salem
Utility District No. 1 and which discharged to the Salem Branch of Brighton Creek, was abandoned in 1993 and
its service area connected to the Town of Salem Utility District No. 2 sewerage system. The Town of Bristol
Utility District No. 4 was also connected to the Town of Salem Ultility District No. 2 treatment plant, which was
located outside of the watershed. Selected characteristics of the public sewage treatment plants in the Des Plaines
River watershed are shown on Table 7.

About 4.4 square miles of the watershed were served by the City of Kenosha sewage treatment plant, located
outside the watershed. In addition, a small portion of the watershed was provided with public sewer service by the
Village of Union Grove sewerage system, which system also discharged to a sewage treatment plant located
outside of the watershed.

In addition to the publicly owned sewage treatment facilities, four private sewage treatment plants were in
existence in 2000 in the Des Plaines River watershed. These plants served the following land uses: in Racine
County, Hickory Haven Mobile Home Park and, in Kenosha County, Brightondale County Park, Kenosha Beef
International, and Rainbow Lake Manor Mobile Home Park.

Water Supply Service

The Des Plaines River watershed is served by five public water supply systems. The service areas of these
systems, owned and operated by the City of Kenosha Water Utility, Town of Bristol Water Utilities, Village of
Paddock Lake Water Utility, Village of Pleasant Prairie Water Utility, and Village of Union Grove Water Utility,
and of the nine privately operated systems, the Bristol Heights Mobile Home Park, Hickory Haven Mobile Home
Park, Oakdale Estates Mobile Home Park, Pleasant Prairie Mobile Home Park, Prairie Apartments, Rainbow Lake
Manor Mobile Home Park, Shady Nook Mobile Home Park, Glenn Water Systems, and St. Benedict’s Abbey
water systems, are shown on Map 10. The five public water supply systems operate independent water supply
systems. The Kenosha Water Utility provides retail service to both the portion of the City within the watershed
and to portions of the Village of Pleasant Prairie. The five public utilities together supply approximately 8,500
persons, or about 43 percent of the total residential population of the watershed. The populations and service areas
of each of the five public water supply systems are shown in Table 8. About 50 percent of the population served
by public water supplies is supplied with groundwater, while Lake Michigan water provided through the City of
Kenosha Water Utility system serves the remaining approximate 50 percent. The privately owned systems utilize
shallow dolomite aquifers as the source of supply. The private systems serve approximately 1,400 persons, or
7 percent of the total residential population of the watershed.

Electric Power Service and Gas Service

Electric power is available to all portions of the watershed. It is supplied by the Wisconsin Electric Power
Company, which is authorized to provide service throughout the watershed. Natural gas service is also available
to all portions of the watershed. The Wisconsin Natural Gas Company is authorized to provide service throughout
the watershed.

Transportation

Highways

As shown on Map 11, the Des Plaines River watershed is served by an extensive street and highway system. As of
1990, there were 178.5 miles of streets and highways within the watershed. Of this overall total, 119.7 miles, or
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Map 9

EXISTING SANITARY SEWERAGE FACILITIES AND SEWER
SERVICE AREAS FORTHE DES PLAINES RIVER WATERSHED: 2000
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Public sewage treatment facilities serve a total of about 11 square miles within the watershed, or about 8 percent of the total area of the watershed.

Source: SEWRPC.
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Table 7

SELECTED CHARACTERISTICS OF EXISTING PUBLIC SEWAGE
TREATMENT PLANTS IN THE DES PLAINES RIVER WATERSHED: 1990

Wisconsin
Pollutant
1990 Discharge
Estimated 1990 Elimination
Total Area Estimated Date(s) of System
Served Total Construction and Name of Receiving Permit
Name of Public (square Population Any Major Sewage Treatment Water to Which Expiration
Sewage Treatment Plant miles) Served? Modification Unit Processes Effluent Is Disposed Date
Town of Bristol 0.8 1,200 1965, 1971, 1988 | Contact stabilization Des Plaines River 9/30/05
Utility District No. 1 activated sludge, via Bristol Creek
clarification, chlorination tributary
Village of Paddock Lake 0.8 2,300 1958, 1967, 1988 | Oxidation ditch, clarification, Brighton Creek 12/31/05
microscreen, chlorination,
dechlorination, ultraviolet
disinfection
Village of Pleasant Prairie 0.1 600 1975 Contact stabilization activated | Des Plaines River 3/31/05
Sanitary District No. 73-1 sludge, clarification, via unnamed
chemical phosphorus tributary
removal, sand filtration,
chlorination
Village of Pleasant Prairie 1.2 1,700 1966, 1985 Oxidation ditch clarification, Des Plaines River 6/30/03
Sewer Utility District D chlorination, post aeration via Pleasant Prairie
tributary
Hydraulic Loading® BODg Loading® Suspended Solids Loading®
(mgd) (pounds per day) (pounds per day)
Existing Existing Existing
Maximum Design Maximum Design Maximum Design
Name of Public Average Monthly Annual Average Monthly Average Average Monthly Average
Sewage Treatment Plant Annual Average Average Annual Average Annual Annual Average Annual
Town of Bristol Utility 0.34 0.49 0.48 366 501 860 450 615 729
District No. 1
Village of Paddock Lake 0.47 0.71 0.49 574 814 570 701 1,148 513
Village of Pleasant Prairie 0.21 0.26 0.40 145 192 800 167 317 --
Sanitary District No. 73-
1
Village of Pleasant Prairie 0.50 0.75 0.50 407 499 602 814 1,424 --
Sewer Utility District D

4In addition to the population served by the four sewage-treatment plants in the Des Plaines River watershed, sewerage services are provided to
residents in the watershed by the Kenosha Water Utility, the Town of Salem Utility District No. 2, and the Village of Union Grove sewerage system.

b addition, plants typically include headworks and miscellaneous processes such as pumping, flow metering and sampling, and screening and grit
removal, as well as sludge handling and disposal facilities.

CLoadings data were obtained from the 1990 Wisconsin Department of Natural Resources summary report of discharge monitoring data unless noted.

Source: Wisconsin Department of Natural Resources and SEWRPC.

67 percent, were classified as arterial streets and highways; of these, 14.0 miles, or 8 percent, were freeways.
Average weekday traffic volumes of the overall total were from 57,000 to 60,000 vehicles on IH 94; 2,600 to
6,600 vehicles on USH 45; 5,600 to 11,800 vehicles on STH 11; 7,600 to 22,600 vehicles on STH 31; 14,200 to
31,700 vehicles on STH 50; 2,400 to 3,700 vehicles on STH 75; about 7,200 vehicles on STH 83; 2,500 to 3,200
vehicles on STH 142; about 10,100 vehicles on STH 158; and 1,500 to 5,200 vehicles on STH 165. The extensive
street and highway system serves to provide ease of access to lands in residential, commercial, and agricultural
uses in the watershed, thus supporting those uses.
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Map 10

WATER UTILITIES INTHE DES PLAINES RIVER WATERSHED: 1994
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Five public water utilities, eight private water utilities, and 256 community wells serve the urban areas of the Des Plaines River watershed.

Source: SEWRPC.
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Table 8 Bus Service
The transportation needs of the resident population
SERVICE AREA AND POPULATION

FOR PUBLIC WATER SUPPLY SYSTEMS IN of the watershed are largely determined by the

THE DES PLAINES RIVER WATERSHED: 1994 distribution of residential devglopment in relat.iop.to
centers of employment, shopping, and other activities

in the greater watershed area. These transportation
Estimated Estimated . .

Name of Public Area Served | Population needs, together Wlth the configuration of the vyater-
Water-Supply System (square miles) | Served? shed street and highway system, have resulted in the
City of Kenosha Water Utility .............. 0.79 1,100 development of two types of bus service within the
Village of Paddock Lake...................... 0.24 1,000 watershed: urban mass transit and intercity bus ser-

Village of Pleasant Prairie . . 8 A
Water ULIILY coveeeeeeesreeeeeeseeeeessssseneeees 4.94 3,200 vice (see Map 12). Urban mass transit service within
¥<i)|:;geo?fBlrJiQtigru(:iﬁ\\;eb'iéi}'i&'s' ------------ 0.70 2,300 the watershed is provided by the City of Kenosha
NOS. 18N Berrrrrreeroeeereeeeeeeseeeseeseee 0.60 900 Transit Commission, which furnishes service in the
Total 797 8,500 extreme southeastern portion of the watershed.
Express transit service is provided by Wisconsin
3Based on 1990 population data. Coach Lines, Inc., between the Milwaukee central

business district and the City of Kenosha via STH 32.
Express bus service reduces the need for commuting
residents of the watershed to drive private automo-
biles into the central areas of Milwaukee County.

Source: SEWRPC.

Intercity bus service is provided through the watershed by Greyhound Lines, Inc., which operates a route
connecting the central business district of Milwaukee with Chicago.

Railway Service

There is scheduled Amtrak passenger rail service over the Canadian Pacific Railway (former Chicago,
Milwaukee, St. Paul & Pacific Railroad) trackage between the Amtrak passenger stations in Milwaukee and
Sturtevant to the north and Chicago to the south. The main Amtrak passenger station, which is located north of the
watershed in Milwaukee, is the only major rail passenger terminal within the Region. Amtrak trains do not make
any stops within the watershed, but the Sturtevant station is located about one mile east of the northeastern
boundary of the watershed.

Railway freight service is provided to the watershed by both the Union Pacific Railroad and the Canadian Pacific
Railway. As shown on Map 12, the rights-of-way of both of these carriers traverse the watershed in a north-south
orientation. The Canadian Pacific Railway also operates a spur line partly located in the northern portion of the
watershed. This spur line provides limited service to the Village of Union Grove and the unincorporated area of
Kansasville in the Town of Dover.

Airport Service

A portion of Kenosha Regional Airport lies within the extreme eastern portion of the Des Plaines River
watershed. As of 1994, this airport was one of 11 airports constituting the regional airport system® and was
classified as a Transport-Corporate airport, which means it is capable of accommodating virtually all general
aviation aircraft, including small single-engine piston aircraft, twin-engine piston and turboprop aircraft, and
corporate and business jets. Because it is a part of the regional airport system, Kenosha Regional Airport has been
designated by the Federal Aviation Administration as a reliever facility to Milwaukee County’s General Mitchell
International Airport. Currently, the Kenosha airport handles approximately 350 freight, maintenance, and
corporate jet operations on an average daily basis. About 200 acres, or 21 percent of the 950-acre airport site,
actually lie within the watershed.

*SEWRPC Planning Report No.38, A Regional Airport System Plan for Southeastern Wisconsin: 2010,
May 1987.
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Map 11

ARTERIAL STREETS AND HIGHWAYS INTHE DES PLAINES RIVER WATERSHED: 2000
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The Des Plaines River watershed is served by an extensive street and highway system.

Source: SEWRPC.
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Map 12

RAILROADS AND PUBLICTRANSIT ROUTES INTHE DES PLAINES RIVER WATERSHED: 2000
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The Des Plaines River watershed is served by passenger and freight railways. The southeastern portion of the watershed has public bus service, and
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Source: SEWRPC.
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DESCRIPTION OF THE WATERSHED: NATURAL RESOURCE BASE

The natural resource base is an important determinant of the development potential of a watershed and of its
ability to provide a pleasant and habitable environment for all forms of life. The principal elements of the natural
resource base which require consideration in watershed planning are climate, physiography, geology, soils,
vegetation, water resources, and fish and wildlife resources. Without a proper understanding and recognition of
the elements comprising the natural resource base and their interrelationships, human use and alteration of the
natural environment proceed at the risk of excessive costs in terms of both monetary expenditures and destruction
of nonrenewable or slowly renewable resources. Given the location of the watershed in a rapidly urbanizing
region, it is especially important that the natural resource base be a significant consideration in the watershed
planning effort, since the areawide diffusion of urban land uses makes the underlying and sustaining resource base
highly vulnerable to misuse and destruction.

Accordingly, the spatial distribution, extent, and quality of the natural resources of the watershed pertinent to the
planning effort are described in this report. While all the pertinent components of the natural resource base are
described in this chapter, some are considered in more detail in later chapters of this report. For example, this
chapter provides an overview of the surface-water resources of the watershed, while the findings of detailed
hydrologic and hydraulic inventories are described in Chapter V; the findings of an inventory of flood hazards and
flood damages are described in Chapter VI; and the findings of a survey of water quality are described in
Chapter VII.

Climate

General Climatic Conditions

The midcontinental location of the Southeastern Wisconsin Region, far removed from the moderating effect of the
oceans, gives the Region and the watershed a typical continental climate, characterized primarily by a continuous
progression of markedly different seasons and a large range in annual temperature. Low temperatures during
winter are intensified by prevailing frigid northwesterly winds, while summer high temperatures are reinforced by
the warm southwesterly winds common during that season.

The Region and the watershed are positioned astride cyclonic storm tracks along which low-pressure centers
move from the west and southwest. The Region and the watershed also lie in the path of high-pressure centers
moving in a generally southeasterly direction. This location at the confluence of major migratory air masses
results in the watershed as a whole being influenced by a continuously changing pattern of different air masses,
which results in frequent weather changes being superimposed on the large annual range in weather
characteristics, particularly in winter and spring, when distinct weather changes normally occur every three to five
days. These temporal weather changes consist of marked variations in temperature, type and amount of
precipitation, relative humidity, wind speed and direction, and cloud cover.

In addition to these distinct temporal variations in weather, the watershed, in spite of its relatively small size,
exhibits spatial variations in weather due primarily to its proximity to Lake Michigan, particularly during the
spring, summer, and autumn seasons, when the temperature differential between the Lake water and the land air
masses tends to be the greatest. During these periods, the presence of the Lake tends to moderate the climate of
the eastern border of the seven-county Southeastern Wisconsin Planning Region in general, and the extreme
southeastern portion of the Des Plaines River watershed in particular.

Map 13 and Table 9 show the location of three meteorological stations located near the Des Plaines River
watershed, as well as the availability of temperature and other meteorological data. As shown on the map, the
stations were used to construct a Thiessen polygon network, which was used to associate land areas with specific
meteorological data. Accordingly, the records of these stations were used to characterize the climatological and
meteorological conditions in the watershed. Additional pertinent information collected at these stations is
presented in Chapter VIII of this report.
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Map 13

METEOROLOGICAL STATIONS
OF THE NATIONAL WEATHER
SERVICE NEAR THE DES PLAINES
RIVER WATERSHED: 1994
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The Thiessen polygon network constructed for the National
Weather Service observation stations shown above was used
to associate land areas with specific meteorological data in
the watershed study. This was a necessary requirement for
characterizing the meteorologic conditions in the Des Plaines
River watershed and for operating the water resources
simulation model used to calculate streamflow and stream
water quality.

Source: National Weather Service and SEWRPC.

Temperature

Watershed temperatures, which exhibit a large annual
range, are relevant to watershed planning. Seasonal
temperatures determine the kinds and intensities of the
recreational uses to which surface waters and adjacent
riverine lands may be put and, consequently, the
periods over which the highest levels of water quality
should be maintained. More importantly, aerobic and
anaerobic biochemical processes fundamental to the
self-purification of streams are temperature-depen-
dent, since reaction rates approximately double with
each rise of 20 degrees Fahrenheit (°F) in temperature
within the temperature range normally encountered in
nature. The supply of oxygen available for such
processes is a function of oxygen solubility in water or
the maximum concentration of oxygen that can be
retained in solution, which is also highly dependent on
temperature. For example, a stream at or near freezing
temperatures can hold about 15 milligrams per liter
(mg/1l) of dissolved oxygen, but the capacity is reduced
by almost one-half at 80°F. The summer period is
therefore critical and limiting in both natural and
artificially induced aerobic processes, since oxygen
demands are at their annual maximum because of
accelerated reaction rates while the oxygen supply is
at its annual minimum because of solubility limita-
tions associated with high temperatures.

Data for the air temperature observation stations near
the Des Plaines River watershed, Antioch, Kenosha,
and Union Grove, are presented in Table 10. Monthly
temperature data are presented in Figure 7. The air
temperature and precipitation data used to develop the
related tables and figures presented in this and subse-
quent sections of this chapter are for various periods
of record ranging from 30 years to 122 years. Coin-
cident periods of record were not used because of
the widely varying periods of historical record avail-
able. Although noncoincident periods of record were
used, the monthly and annual summary data presented
in this chapter are judged to be sufficiently reliable to
portray the watershed temperature and precipitation
characteristics. The temperature data illustrate how

watershed air temperatures lag approximately one month behind summer and winter solstices during the annual
cycle, with the result that July is the warmest month in the watershed and January the coldest. Summer air
temperatures throughout the watershed, as reflected by monthly means at the Antioch, Kenosha, and Union Grove
stations for July and August, range from 69.7°F to 73.3°F. Average daily maximum temperatures within the
watershed for these two months range from 79.0°F to 82.7°F, whereas average daily minimum temperatures vary
from 58.5°F to 61.3°F. With respect to minimum daily temperatures, the meteorological station network is not
sufficiently dense to reflect the effects of topography. During nighttime hours, cold air, because of its greater
density, flows into low-lying areas. Because of this phenomenon, the average daily minimum temperatures in
these topographically low areas will be lower than those recorded by the meteorological stations, particularly

during the summer months.
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Table 9

NATIONAL WEATHER SERVICE METEOROLOGICAL STATIONS NEAR THE DES PLAINES RIVER WATERSHED

Station Identification Location Year
National Weather County Civil Current O%e;raatfn Data Recorded
Name Service Number and State Division Location 9
Antioch 0203 Lake, IlI. Antioch Antioch@ 1901 Daily Precipitation,
Daily Temperature
Kenosha 4174 Kenosha, Wis. | Kenosha Sewage Treatment Plant 1945 Daily Precipitation,
Daily Temperature
Union Grove 8723 Racine, Wis. Union Grove | Sewage Treatment Plant 1945 Daily Precipitation,
Daily Temperature

dStation closed October 31, 1992.

Source: National Weather Service and SEWRPC.

Table 10

AIR TEMPERATURE CHARACTERISTICS AT SELECTED LOCATIONS NEAR THE DES PLAINES RIVER WATERSHED

Observation Station Location
- a K Watershed Summary
Antioch (1942-1992) Kenosha (1948-1993) Union Grove (1964-1993)
Average Average Average Average Average Average Average Average
Daily Daily Daily Daily Daily Daily Daily Daily

Month Maximum™ Minimum™ Meand Maximum Minimum Meand Maximum Minimum Meand Maximum Minimum Mean
January 28.4 10.9 20.7 30.5 14.4 225 28.1 10.9 19.5 29.0 12.0 20.9
February 33.0 14.7 24.4 335 18.0 25.7 32.5 14.6 235 33.0 15.7 24.6
March 43.0 24.7 34.9 411 26.0 33.6 42.3 25.4 33.8 42.2 25.4 34.1
April 57.4 36.0 47.7 52.3 36.0 44.7 56.7 35.1 45.8 55.4 35.7 46.1
May 69.3 45.6 58.4 64.0 44.9 54.5 68.4 44.7 56.6 67.2 45.1 56.5
June 78.7 55.2 68.4 74.5 54.8 64.6 78.0 54.0 66.0 771 54.6 66.3
July 82.7 60.4 73.3 79.5 61.3 70.4 82.6 60.3 71.5 81.6 60.7 71.7
August 81.0 59.2 71.8 79.0 61.2 70.1 80.9 58.5 69.7 80.3 59.6 70.5
September 735 51.8 64.0 71.6 53.2 62.4 73.8 50.5 62.1 73.0 51.8 62.8
October 62.0 40.8 52.9 59.9 42.9 52.3 61.8 39.6 50.7 61.2 411 52.0
November 45.7 28.7 38.1 46.4 30.6 38.5 46.5 28.7 37.6 46.2 29.3 38.1
December 325 17.0 24.6 34.2 19.0 26.6 33.2 171 25.1 33.3 17.7 25.4
Year 57.3 371 48.3 55.6 38.5 47.2 57.1 36.6 46.9 56.7 37.4 47.5

9Station closed October 31, 1992.
bThe monthly average daily maximum temperature and the monthly average daily minimum temperature are obtained by using daily measurements to compile an average for each month.

CAverage daily maximum temperatures and average daily minimum temperatures are for the period of 1951-1992.

dThe mean monthly temperature is the average of the average daily maximum temperatures and average daily minimum temperatures for each month.

Source: National Climatic Data Center and SEWRPC.

Winter temperatures for the watershed, as measured by monthly means for January and February, range from
19.5°F to 25.7°F. Average daily maximum temperatures within the watershed for these two months vary from
28.1°F to 33.5°F, whereas average daily minimum temperatures range from 10.9°F to 18.0°F.

Extreme high and low temperatures for the watershed, based on 40 years of data recorded at Milwaukee General
Mitchell International Airport, located near the watershed, range from a high of 105°F to a low of -26°F. The
growing season, which is defined as the number of days between the last 32°F frost in spring and the first freeze
in autumn, normally begins in late April and ends in late October.
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Figure 7 Precipitation

Precipitation within the watershed takes the form of
AA'_T_ g‘é’l\_":grggESEXRSEQCJE::‘S_I:ES rain, sleet, hail, and snow, ranging from gentle
DES PLAINES RIVER WATERSHED showers of trage qua.ntltles to destructive thundfer-
storms and major rainfall-snowmelt events, which
100 may cause property damage, the inundation of poorly
drained areas, and stream flooding. Rainfall events
may cause sanitary sewerage systems to surcharge
e and back up into basements and overflow into surface
MONTHLY watercourses. Surcharging of sanitary sewerage sys-
BAV o tems is caused by the entry of excessive quantities of
rain, snowmelt, and groundwater into sanitary sewers
via manholes, building sewers, building downspouts,
and foundation drain connections and by infiltration
through faulty sewer pipe joints, manhole structures,

and cracked pipes.
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o in Table 11. Monthly total precipitation observations
are presented graphically in Figure 8. The table and
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amount that normally occurs near the watershed.
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Source: National Climatic Data Center, Wisconsin Statistical The average annual total precipitation in the water-
Reporting Service, and SEWRPC. shed and immediate surroundings, based on data

from the three stations, is 32.61 inches, expressed as
water equivalent, while the average annual snow and
sleet measured as snow and sleet is 41.08 inches.

Average total monthly precipitation for the watershed, based on data for the three weather stations, ranges from
a low of 1.13 inches in February to a high of 3.87 inches in July. The principal snowfall months are December,
January, February, and March, when average monthly snowfalls are 9.64, 11.97, 8.86, and 7.68 inches,
respectively; during that time about 90 percent of the average annual snowfall may be expected to occur. Snowfall
is the predominant form of precipitation during these months, totaling approximately 56 percent of the total
precipitation expressed as water equivalent. Approximately 20 inches, or 61 percent of the average annual
precipitation, normally occurs during the late-April through mid-October growing season, primarily as rainfall.
Assuming that 10 inches of measured snowfall is equivalent to one inch of water, the average annual snowfall of
41.08 inches is equivalent to 4.1 inches of water; therefore, only 13 percent of the average annual total
precipitation occurs as snowfall.

Extreme precipitation event data through 1992 for three long-term weather stations, Milwaukee at General
Mitchell International Airport, Waukesha, and Racine, are presented in Table 12. Inasmuch as these long-term
records are for stations located reasonably near the Des Plaines River watershed, data from these stations may be
considered representative of the extreme precipitation events that have occurred within the watershed.

Annual precipitation within the watershed and the immediate surroundings has varied from a low of
approximately 17 inches, or about 53 percent of the area average, to a high of approximately 50 inches, or about
54 percent above the average. Annual seasonal snowfall has varied from a low of approximately five inches, or
about 12 percent of the area average, to a high of approximately 109 inches, or about 165 percent above the
average. The maximum monthly precipitation recorded at the three stations is 11.41 inches, recorded at Waukesha
in July 1952, and the maximum monthly snowfall is 56 inches, measured at Waukesha in January 1918. The
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TOTAL PRECIPITATION IN INCHES OF WATER

SNOW AND SLEET IN INCHES

Figure 8

PRECIPITATION CHARACTERISTICS AT SELECTED LOCATIONS NEAR THE DES PLAINES RIVER WATERSHED
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Table 11

PRECIPITATION CHARACTERISTICS AT SELECTED LOCATIONS NEAR THE DES PLAINES RIVER WATERSHED?

Observation Station Location Watershed Summary
Antioch Kenosha Union Grove Average Based on the
(1941—1992)b (1945-1993) (1945-1993) Thiessen Polygon Method
Average Average Average Average Average Average Average Average
Month Total Snow Total Snow Total Snow Total Snow Total Snow
Precipitation | and Sleet | Precipitation | and Sleet Precipitation | and Sleet | Precipitation | and Sleet Precipitation | and Sleet
January 1.42 11.96 1.49 11.91 1.34 12.05 1.42 11.97 1.40 11.99
February 1.24 8.20 1.05 10.37 1.10 8.01 1.13 8.86 1.13 8.61
March 2.50 8.12 2.27 7.00 2.26 7.91 2.34 7.68 2.33 7.76
April 3.65 2.08 3.40 1.49 3.39 1.23 3.48 1.60 3.47 1.52
May 3.4 0.02 3.22 0.09 3.09 0.12 3.24 0.08 3.21 0.09
June 3.56 -- 3.58 -- 3.97 -- 3.70 -- 3.77 --
July 4.10 -- 3.73 -- 3.79 -- 3.87 -- 3.86 --
August 3.70 -- 3.52 -- 3.84 -- 3.69 -- 3.73 --
September 2.67 -- 3.30 -- 3.32 -- 3.10 -- 3.14 --
October 2.31 0.13 2.38 0.12 2.39 0.37 2.36 0.21 2.37 0.25
November 2.39 2.54 2.40 1.61 2.35 2.14 2.38 2.10 2.37 1.65
December 1.97 10.49 1.90 8.49 1.83 9.94 1.90 9.64 1.89 9.75
Year 34.77 43.54 32.24 41.08 32.67 38.61 32.61 41.08 33.14 40.53

4All precipitation data are expressed in inches.

bStation closed October 31, 1992.

Source: U.S. Department of Commerce, National Climatic Data Center; Wisconsin State Climatologist; Village of Union Grove; and SEWRPC.

Table 12

EXTREME PRECIPITATION EVENTS FOR SELECTED
LONG-TERM STATIONS NEAR THE DES PLAINES RIVER WATERSHED

. Total Precipitation (water equivalent, inches)
Observation Station Period of - . - - -
Precipitation Maximum Annual Minimum Annual Maximum Monthly Maximum Daily
Records
Name County Amount Year Amount Year Amount Date Amount Date
Milwaukee Milwaukee 1870-1992 50.36 1876 18.69 1901 10.03 [June 1917 6.842 [August 6, 1986
Racine Racine 1895-1992 48.33 1954 17.75 1910 10.98 May 1933 4.00 |September 11, 1933
Waukesha Waukesha 1892-1992 43.57 1938 17.30 1901 11.41 July 1952 5.09 [July 18, 1952
Snowfall (inches)
Observation Station Peric?d c?f Maximum Annual Minimum Annual Maximum Monthly Maximum Daily
Precipitation
Name County Records Amount Year Amount Year Amount Date Amount Date
Milwaukee Milwaukee 1870-1992 ‘109.0b 1885-1886 11.0b 1884-1885 52.6 |January 1918 20.30C | February 4-5, 1924
Racine Racine 1895-1992 85.0 1897-1898 5.09 1901-1902 38.0 |February 1898 30.00° |February 19-20, 1898
Waukesha Waukesha 1892-1992 83.0d 1917-1918 9.1 1967-1968 56.0 |January 1918 20.00¢ January 5-6, 1918

@Maximum precipitation for a 24-hour period.

bMaximum and minimum snowfalls for a winter season.

SMaximum snowfall for a 24-hour period.

dEstimated from incomplete records.

Source: U.S. Department of Commerce, National Weather Service; Wisconsin Statistical Reporting Service; and SEWRPC.
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maximum 24-hour rainfall is 6.84 inches, as recorded on August 6, 1986, at Milwaukee, while the maximum 24-
hour snowfall is 30 inches, measured at Racine on February 19 and 20, 1898.

Snow Cover

The likelihood of snow cover and the depth of snow on the ground are important factors influencing the planning,
design, construction, and maintenance of public utilities. Snow cover, particularly early in the winter season,
significantly influences the depth and duration of frozen ground, which, in turn, affects engineered works
involving excavation and underground construction. Accumulated snow depth at a particular time and place is
primarily dependent on antecedent snowfall, rainfall, and temperature characteristics and the amount of solar
radiation. Rainfall is relatively unimportant as a melting agent but, because of compaction effects, can
significantly affect the depth of snow cover on the ground.

Table 13 indicates the snow depth at Milwaukee as measured during the 94-year period from 1900 through 1993.
It should be emphasized that the tabulated data pertain to snow depth on the ground as measured at the place and
time of observation, but are not a direct measure of average snowfall. Recognizing that snowfall and
temperatures, and therefore snow accumulation on the ground, vary spatially within the watershed, the data
presented in Table 13 should be considered only as an approximation of conditions throughout the watershed. As
indicated by the data, snow cover is most likely during the months of December, January, and February, when
there is at least a 0.39 probability of having one inch or more of snow cover in Milwaukee. Furthermore, during
January and early February, there is at least a 0.31 probability of having five or more inches of snow on the
ground. During early March, the time during which severe spring snowmelt-rainfall flood events are most likely
to occur, there is at least a 0.31 probability of having one inch or more of snow on the ground.

By using Table 13, the probability that a given snow cover will exist or be exceeded at any given time can be
estimated; thus, the data in the table can be useful in planning winter outdoor work and construction activities and
in estimating runoff for hydrologic purposes. There is, for example, only a 0.18 probability of having one inch or
more of snow cover on November 30 of any year, whereas there is a much higher probability, 0.63, of having that
much snow cover on January 15.

Frost Depth

The terms “ground frost” or “frozen ground” refer to that condition in which the ground contains variable
amounts of water in the form of ice. Frost influences hydrologic processes, particularly the proportion of rainfall
or snowmelt that will run off the land directly to sewerage or stormwater systems and to surface watercourses in
contrast to that which will enter and be temporarily detained in the soil. Anticipated frost conditions influence the
design of engineered works in that structures and facilities are designed either to prevent the accumulation of
water and, therefore, the formation of damaging frost, as in the case of pavements and retaining walls, or to be
partially or completely located below the frost-susceptible zone in the soil, as in the case of foundations and water
mains. For example, in order to avoid or minimize the danger of structural damage, foundation footings must be
placed at a depth sufficient in the ground to be below that zone in which the soil may be expected to contract,
expand, or shift as a result of frost actions. The design and construction of sanitary sewers are based on similar
considerations.

Snow cover is an important determinant of the depth of frost penetration and of the duration of frozen ground.
The thermal conductivity of snow cover is less than one-fifth that of moist soil, and thus heat loss from the soil to
the cold atmosphere is greatly inhibited by an insulating snow cover. An early, major snowfall that is retained on
the ground as a substantial snow cover will inhibit or prevent frost development in unfrozen ground and may even
result in a reduction or elimination of frost in already frozen ground. If an early, significant snow cover is
maintained by additional regular snowfall throughout the winter season, frozen ground may not develop at all or,
at most, a relatively shallow frost penetration will occur. Frost depth is also dependent on vegetal cover and soil
type. Assuming similar soil types, for example, frost will penetrate more deeply into bare, unprotected soil than
into soil covered with an insulating layer of sod.
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Table 13

SNOW COVER PROBABILITIES AT MILWAUKEE BASED ON DATA FOR 1900-1993

Snow Cover® Average
(inches)
1.0 Inch or More 5.0 Inches or More 10.0 Inches or More 15.0 Inches or More
Month Day Number of Probability of Number of Probability of Number of Probability of Number of Probability of Per
Occurrences Occurrences® | Occurrences Occurrences® | Occurrences Occurrences® | Occurrences Occurrences® Occurrenced Overall®

November 15 5 0.06 0 0.00 0 0.00 0 0.00 1.3 0.1
30 16 0.18 2 0.02 1 0.01 0 0.00 2.9 0.5
December 15 4 0.46 14 0.16 0 0.00 0 0.00 35 1.5
31 48 0.51 14 0.15 2 0.02 0 0.00 3.6 1.9
January 15 59 0.63 30 0.31 6 0.07 4 0.04 5.6 3.3
31 64 0.68 30 0.34 13 0.15 5 0.06 6.3 43
February 15 63 0.68 33 0.37 12 0.13 5 0.06 6.2 4.1
28 37 0.39 12 0.13 4 0.04 1 0.01 4.4 1.2
March 15 29 0.31 9 0.10 4 0.04 0 0.00 3.8 1.2
31 8 0.09 1 0.01 1 0.01 0 0.00 2.7 0.2

4Data pertain to snow depth on the ground as it was measured at the time and place of observation and are not direct measures of average snowfall.
bNumber of occurrences is the number of times during the period of record when measurements revealed that the indicated snow depth was reached or exceeded on the indicated date.

EProbabiIity of occurrence for a given snow depth and date is computed by dividing the number of occurrences by 94, the number of years recorded, and is defined as the probability that the
indicated snow cover will be reached or exceeded on the indicated date.

dAverage snow cover per occurrence is defined as the sum of all snow cover measurements in inches for the indicated date divided by the number of occurrences for that date,-that is, the
number of occurrences in which 1.0 inch or more of snow cover was recorded.

€0overall average snow cover is defined as the sum of all snow cover measurements in inches for the indicated date divided by 94, that is, the number of observation times.

Source: U.S. Department of Commerce, National Climatic Data Center; Wisconsin Statistical Reporting Service; and SEWRPC.

Data on frost conditions for the Region are available on a semimonthly basis, from late November through mid-
April, as shown in Table 14, and are based upon data for a 33-year period of record extending from 1961 through
1993.* These data are provided for representative locations on a semimonthly basis by funeral directors and
cemetery officials. Since cemetery soils are normally overlaid by an insulating layer of turf, the frost depths
shown in Table 14 should be considered minimum values. Frost depths in excess of four feet have been observed
in Southeastern Wisconsin. During the period in which frost depth observations have been made in Southeastern
Wisconsin, one of the deepest regionwide frost penetrations occurred in early March 1963, when 25 to 30 inches
of frost depth occurred throughout the Region. Even deeper frost depths, over 36 inches, were observed
throughout the Region in January and February 1977. The Milwaukee and West Allis City Engineers reported
over five feet of frost beneath some city streets in January and February 1977.

The data indicate that frozen ground is likely to exist throughout the watershed for approximately four months
each winter season, extending from late November through March, with more than 10 inches of frost normally
occurring during January, February, and the first half of March. Historical data indicate that the most severe frost
conditions normally occur in February, when 14 or more inches of frost depth may be expected.

Evaporation

Evaporation is the natural process in which water is transformed from the liquid or solid state to the vaporous
state and returned to the atmosphere. Total evaporation includes evaporation from water and snow surfaces and
directly from the soil and also includes evaporation of precipitation intercepted on, or transpired by, vegetation.
The magnitude of, and annual variation in, evaporation from water surfaces and the relation of the evaporation to

‘Data for the period from 1961 through 1988 are from the Wisconsin Agriculture Reporting Service publication
Snow and Frost in Wisconsin. Data for 1989 through 1993 were acquired from direct communication with the
Wisconsin Agricultural Statistics Service in March 1994.
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precipitation is important because of the key role of Table 14

th.is process in the hydrologic cycle of the Des Plaines AVERAGE FROST DEPTHS IN SOUTHEASTERN
River watershed. WISCONSIN: LATE NOVEMBER TO MID-APRIL
On the basis of the limited pan evaporation data -
available, pan evaporation for the watershed and Nominal Frost Depth
. . Month and Day (inches)@
environs averages about 29 inches annually, somewhat
less than the total annual precipitation. During the November 30 1.0
period from May through October, the total average pan December 15 3.6
evaporation of about 24 inches exceeds precipitation. December 31 6.4
However, pan evaporation is not indicative of total January 15 10.2
evaporation in the watershed because the area of January 31 12.7
surface waters in the watershed is much smaller than February 15 14.5
the total watershed area. February 28 14.5
March 15 12.5
Wind March 31 7.3
Over the seasons of the year, prevailing winds in the April 1-15 5.2b
Region follow a clockwise directional pattern, north-
westerly in the late autumn and winter, northeasterly in dBased on 1961-1993 frost-depths data for cemeteries
the spring, and southwesterly in the summer and early as reported by funeral directors and cemetery officials.
autumn. Wind velocities in the Des Plaines River Since cemeteries have soils that are overlaid by an

insulating layer of turf, the frost depths should be

watershed may be expected to be less than five miles : o
considered minimum values.

per hour about 15 percent of the time, between five and
15 miles per hour about 60 percent of the time, and

baverage depth from April 1 through April 15.
in excess of 15 miles per hour about 25 percent of ge aep P gnsp

the time. Source: Wisconsin Agricultural Reporting Service,

Snow and Frost in Wisconsin, October 1978
Daylight and Sky Cover and November 1989; Wisconsin Agricultural
The annual variation in the time of sunrise and sunset g?ﬂgﬁcg Service, February 1994; and

and the daily hours of sunlight for the watershed are
presented in Figure 9. Information on expected sky
cover in the form of the expected percentage of clear,
partly cloudy, and cloudy days each month is also summarized in Figure 9. These daylight and sky-cover data are
useful in planning outdoor construction and maintenance work and in analyzing and explaining diurnal changes in
observed surface-water quality. For example, marked changes in measured stream dissolved-oxygen levels are
normally correlated with the transition from daytime to nighttime conditions, when photosynthetic oxygen
production by algae and aquatic plants is replaced by oxygen utilization through respiration by those plants. As
illustrated in Figure 9, the duration of daylight ranges from a minimum of 9.0 hours on about December 22, at the
winter solstice, to a maximum of 15.4 hours on about June 21, at the summer solstice.

Mean monthly sky cover between sunrise and sunset varies somewhat during the year. The smallest amount of
daytime sky cover may be expected to occur during the four-month period from July through October, when the
mean monthly daytime sky cover is at, or slightly above, 0.5. Clouds or other obscuring phenomena are most
prevalent during the five months from November through March, when the mean monthly daytime sky cover is
about 0.7. Furthermore, during the summer months, as shown in Figure 9, about one-third of the days may be
expected to be categorized as clear, one-third as partly cloudy, and one-third as cloudy. Greater sky cover occurs
in the winter, however, when over one-half of the days are classified as cloudy, with the remainder being about
equally divided between “partly cloudy” and “clear” classifications.

Physiography

As already noted, the Des Plaines River watershed encompasses an area of approximately 132.9 square miles. The
watershed is roughly rectangular in shape, extending approximately 10 miles in an east-west direction and about
13 miles in a north-south direction.
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Topographic and Physiographic Features

The variation in elevation within the watershed is shown on Map 14. Watershed physiographic features, or
surficial landforms, have been determined largely by the underlying bedrock and the overlying glacial deposits of
the watershed. Land slopes in the watershed may be classified into three major groups: slight, 0 to 6 percent;
moderate, 7 to 12 percent; and steep, 12 percent or greater. As shown on Map 15, approximately 91 percent of the
watershed is characterized as having slight slopes, 7 percent as having moderate slopes, and 1 percent as having
steep slopes. Approximately 1 percent of the watershed is classified as “made land,” for which slope data are
not available.
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SUNRISE, SUNSET, AND SKY COVER IN THE DES PLAINES RIVER WATERSHED
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Map 14

TOPOGRAPHY OF THE DES PLAINES RIVER WATERSHED
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Glacial deposits superimposed on underlying bedrock established the overall topography of the Des Plaines River watershed. Surface elevations in the watershed
range from a high of approximately 891 feet above National Geodetic Vertical Datum (mean sea level datum) along the western border to a low of approximately
668 feet above National Geodetic Vertical Datum along the Des Plaines River at the Wisconsin-lllinois border, a maximum relief of approximately 223 feet.

Source: SEWRPC.
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Map 15

LAND SURFACE SLOPES INTHE DES PLAINES RIVER WATERSHED
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Approximately 91 percent of the Des Plaines River watershed area is characterized as having slight slopes, 7 percent as having moderate slopes, and
about 1 percent as having steep slopes. Approximately 1 percent of the watershed is classified as man-made land for which slope data are not available.

Source: SEWRPC.
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The elevations of the surface of the watershed are shown on Map 14. Glacial deposits overlying the bedrock
formations form the surface topography of the watershed, consisting primarily of a gently sloping ground
moraine, made up of heterogeneous material deposited on the glacial ice. Surface elevations within the watershed
range from a high of approximately 891 feet above National Geodetic Vertical Datum of 1929 along the western
border of the watershed to approximately 668 feet above National Geodetic Vertical Datum of 1929 at the point
on the Des Plaines River where it flows into Illinois, a maximum relief of 223 feet.

Topography is an important consideration in watershed planning since it is one of the most important factors
determining the hydrologic response of a watershed to rainfall and rainfall-snowmelt events and since topographic
considerations enter into the selection of sites and routes for public utilities and facilities such as sewerage and
water supply systems, flood control facilities, and highways. Large-scale topographic mapping at a scale of one
inch equals 200 feet with a two-foot contour interval prepared to Regional Planning Commission standards is
available for the entire watershed (see Map 16). This mapping, together with Commission one-inch-equals-400-
feet was scale ratioed and rectified aerial photographs and orthophotographs, used extensively in the watershed
planning process and will be invaluable during implementation of the Des Plaines River watershed plan.

Surface Drainage

The Des Plaines River watershed drains in a generally southeasterly direction to the Wisconsin-Illinois border.
The Des Plaines River then travels southerly to its confluence with the Kankakee River, where the two Rivers
form the Illinois River. As shown on Map 1 in Chapter I of this report, the watershed is bounded on the north by
the Fox and Root River watersheds, on the west by the Fox River watershed, and on the east by the Pike River
watershed and areas directly tributary to Lake Michigan.

The characteristics of the surface drainage of the watershed are diverse with respect to channel cross-sectional
shape, channel slope, degree of stream sinuosity, and floodland shape and width. The heterogeneous character of
the surface drainage system is due partly to the natural effects of glaciation superimposed on the bedrock and
partly to the extensive channel modifications and other results of urbanization that are evident throughout the
watershed. The configuration of the stream network in the watershed was described earlier in this chapter, and is
shown on Map 1 in Chapter I of this report.

Geology

The geology of the Des Plaines River watershed is a complex system of various layers and ages of rock
formations. The type and extent of the various bedrock formations underlying the watershed were determined
primarily by the environments in which the sediments forming the various rock layers were deposited. The
surface of this varied system of rock layers was, moreover, eroded prior to being buried by a blanket of glacial
deposits consisting of unconsolidated sand, silt, clay, gravel, and boulders. The bedrock formations underlying the
Des Plaines River watershed consist predominantly, in ascending order, of crystalline rocks of the Precambrian
era, Cambrian through Silurian sedimentary rocks of the Paleozoic era, and unconsolidated surficial deposits.
Only the glacial deposits are exposed in the watershed; there are no known bedrock outcrops in the basin.

Table 15, which summarizes the stratigraphy of the Des Plaines River watershed, indicates that the
unconsolidated surficial deposits have a thickness of 0 to 340 feet and that the underlying dolomite, shale, and
sandstone bedrock layers attain a combined thickness in excess of 1,500 feet. Bedrock layers generally slope
downward in an easterly direction at about 15 feet per mile. The relationship between the geologic units and the
three aquifer systems underlying the watershed is also set forth in Table 15.

Precambrian Rock Units

Precambrian crystalline rocks thousands of feet thick form the basement on which younger rocks were deposited.
Little is known of their origin. No wells in the watershed are known to reach the Precambrian basement. The
Precambrian rocks were extensively eroded to an uneven surface before the overlying sedimentary formations
were deposited. Layered sedimentary rocks overlying the Precambrian rocks consist primarily of sandstone, shale,
and dolomite. These rocks were deposited during the Cambrian, Ordovician, and Silurian periods in seas that
covered much of the present North American continent.
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Map 16

AVAILABILITY OF LARGE-SCALETOPOGRAPHIC MAPPING OF THE DES PLAINES RIVER WATERSHED: 1999
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Large-scale topographic maps prepared to SEWRPC standards are available for the entire watershed. The large-scale mapping was used in a variety of
ways during preparation of the watershed plan, including the development of data for the hydrologic-hydraulic simulation modeling effort and the
evaluation of sites for alternative water-related public facilities and utilities. The extensive amount of large-scale mapping available will be invaluable to
plan implementation.

Source: SEWRPC.
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Table 15

STRATIGRAPHY OF THE DES PLAINES RIVER WATERSHED

Thickness
Range Water-Yielding
System Geologic Unit (feet) Dominant Lithology Hydrologic Unit@ Characteristics
Quaternary Pleistocene and Holocene 0-340 Clay, silt, sand, Sand and gravel Small to moderate
gravel, and aquifers yields can be
boulders; possibly (unconfined) obtained from
locally stratified large sand and
gravel aquifers
Silurian Dolomite, undifferentiated 0-345 Dolomite Niagara aquifer Very small to large
yields, depending
upon the size and
number of
crevices
Ordovician Maquoketa shale 180-250 Shale Aquiclude Small yields
Platteville, Decorah, and 250-345 Dolomite - - Small yields from
Galena Formations, crevices
undifferentiated
St. Peter sandstone 100-200 Sandstone -- Moderate yields
Prairie du Chien Group 0-60 Dolomite - - Small yields
Cambrian Trempealeau Formation 0-120 Dolomite Sandstone aquifer | Small yields
Franconia and Galesville 60-150 Sandstone Sandstone aquifer | Moderate to large
sandstone, undifferentiated yields from well-
sorted sandstone
near the base
Eau Claire sandstone 340-405 Sandstone -- --
Mount Simon sandstone 637-1,500+ Sandstone Sandstone aquifer | Moderate to large
yields
Precambrian Rocks Unknown Unknown Crystalline rocks -- Not water-bearing

9The combination of the unconfined sand and gravel and dolomite aquifers is sometimes referred to as the “shallow aquifer” and the
confined sandstone aquifer is sometimes referred to as the “deep aquifer.”

Source: U.S. Geological Survey and SEWRPC.

Cambrian Rock Units

Cambrian rocks in the watershed are primarily sandstone, but contain some interbedded shale, siltstone, and
dolomite. The four Cambrian rock units are the Mount Simon sandstone, which was deposited on the Precambrian
surface, the Eau Claire sandstone, undifferentiated Franconia and Galesville sandstone, and the Trempeleau
Formation. The four units are present throughout the watershed. The Eau Claire sandstone has a maximum
thickness of about 405 feet, whereas the Mount Simon sandstone has a thickness in excess of 1,500 feet, with the
total thickness unknown because of the absence of fully penetrating wells or other boreholes. The thickness of the
undifferentiated Franconia and Galesville sandstone ranges from 60 to 150 feet and the thickness of the
Trempeleau Formation ranges from 0 to 120 feet.

Ordovician Rock Units

Ordovician rocks in the watershed consist of sandstone, dolomite, and shale. The St. Peter sandstone, which was
deposited on an eroded surface cut into the underlying Cambrian Formation, has a thickness of between 100 and
200 feet across the watershed. The Platteville, Decorah, and Galena Formations, which were deposited in
succession on top of the St. Peter sandstone, are not differentiated in the watershed because of similar lithology
and water-bearing attributes. Those formations have a combined maximum thickness of approximately 345 feet.
Above them is the relatively impermeable Maquoketa shale, which has a thickness of at least 180 feet throughout
the watershed.
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Silurian Rock Units

Silurian rocks, consisting of undifferentiated dolomite strata with a thickness of between 0 and 345 feet, overlie
the Maquoketa shale. As shown on Map 17, which depicts the topography of the surface of the bedrock, Silurian
rocks form the bedrock beneath the glacial deposits in most of the watershed. In part of the western portion of the
watershed and in a relatively narrow band located primarily in the Town of Paris between the Des Plaines River
and [H 94, the Maquoketa shale forms the bedrock surface.

In those areas where the bedrock surface is formed by Silurian rocks, that surface generally slopes in the same
direction as the present surface drainage pattern of the watershed. However, the slope trend of the Silurian rocks is
interrupted by those areas where Maquoketa shale forms the bedrock surface. The arecas of Maquoketa shale
bedrock do not slope in the direction of the surface drainage system, but actually slope downward across
subwatershed boundaries toward the east and west watershed divides.

Quaternary Deposits

Unconsolidated deposits of boulders, gravel, sand, silt, and clay overlie the sedimentary rocks. These were
deposited during the Pleistocene age by continental glaciers that last covered the watershed about 11,000 years
ago. The deposits can be classified according to their origin into till and stratified drift. Till, a heterogeneous
mixture of clay, silt, sand, gravel, and boulders, was deposited from ice without the sorting action of water. Most
of the watershed is overlain by till in the form of ground moraines. Stratified drift consists primarily of sand and
gravel that were sorted and deposited as outwash of glacial meltwater. Local deposits of stratified drift may exist
in the watershed in the form of sand and gravel. As shown on Map 18, the thickness of the unconsolidated
deposits in the Des Plaines River watershed is variable, generally ranging from 100 to 300 feet. There are no
known bedrock outcrops in the watershed.

Holocene materials consist of recent alluvium and marsh deposits. They are found only along streams and in
marshy areas and constitute a small fraction of the unconsolidated deposits covering the watershed land surface.

Abandoned Sand and Gravel Pits and Quarries

Inactive sand and gravel pits and dolomite quarries, and more particularly the excavations left as a result of the
mining operations concerned, have the potential to serve a variety of needs in the expanding urban area. Lakes
and ponds developed in the depressions left by sand, gravel, and dolomite operations could complement
contiguous public recreational areas or private residential, commercial, or industrial development. Those
depressions that are in an urban setting may also serve as stormwater detention ponds. Carefully selected inactive
sand and gravel pits and dolomite quarries could also be preserved, in whole or in part, as scientific sites, oriented
to the study of glacial and bedrock geology, or as historic sites intended to inform visitors of the commercial
activities of early inhabitants.

Soils

The nature of the soils within the Des Plaines River watershed has been determined primarily by the interaction
between the parent glacial deposits covering the Region and topography, climate, plants, animals, and time.
Within each soil profile, the effects of these soil-forming factors are reflected in the transformation of soil
material in place, chemical removal of soil components by leaching or physical removal by wind or water erosion,
additions by chemical precipitation or by physical deposition, and transfer of some soil components from one part
of the soil profile to another.

Soil-forming factors, particularly topography and the nature of the parent glacial materials, exhibit wide spatial
variations in Southeastern Wisconsin and, therefore, hundreds of different soil types have developed within the
Des Plaines River watershed and the Region. In order to assess the significance of these unusually diverse soil
types to sound regional development, the Commission in 1963 negotiated a cooperative agreement with the U.S.
Soil Conservation Service (now the U.S. Natural Resources Conservation Service) under which detailed
operational soil surveys were completed for m