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SOUTHEASTERN ~ WISCONSIN ~ REGIONAL ~ PLANNIN

916 NO. EAST AVENUE ® P.O. BOX 769 [ ] WAUKESHA, WISCONSIN 53187 [ ]

Serving the Counties of

June 6, 1983

STATEMENT OF THE CHAIRMAN

This report documents the findings and recommendations of a three-year study of the serious and costly
flooding, water pollution, and related land use problems of the Pike River watershed. The study was under-
taken by the Regional Planning Commission in response to formal requests received from the Kenosha
and Racine County Boards. The conduct of the study was guided by the Pike River Watershed Com-
mittee, a Committee of 23 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 com-
prehensive 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
urbanizing watershed.

This report presents a summary of the factual findings of the planning and engineering inventories con-
ducted 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; pre-
sents a comparative evaluation of alternative flood control, water quality 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 recom-
mended plan set forth herein will result in resolution of the costly and disruptive flooding and water pollu-
tion problems of the Pike River watershed and will avoid the creation of new problems of this sort within
the watershed.

As is true of all of the Commission’s plans, the Pike River watershed plan is entirely 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 govern-
ment, 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 Pike River watershed plan.

Respectfully submitted,
Alfred G. Raetz
Chairman
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Chapter I

INTRODUCTION

The Pike River watershed study is the sixth com-
prehensive watershed planning program to be
carried out by the Southeastern Wisconsin Regional
Planning Commission. 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 Pike River water-
shed 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 phy-
sical and economic development and of environ-
mental 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 unquestion-
ably necessary to provide a meaningful technical
approach to the sound development of such area-
wide systems of public works as highway and
transit, sewerage and water supply, and park and
related open space facilities. A regional basis also
1s 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
private interests concerned, based on a common
interest in the welfare of the entire 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 (SEWRPC) represents an attempt to
provide the necessary areawide planning services
for one of the large 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 economic develop-
ment of southeastern Wisconsin. The role of the
Commission is entirely advisory, and 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 Commis-
sion 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, the budget being 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 govern-
ments for this purpose. The organizational struc-
ture 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.



Figure 1

SOUTHEASTERN WISCONSIN REGIONAL PLANNING COMMISSION: ORGANIZATIONAL STRUCTURE

TRANSIT SERVICE PLANNING FOR HANDICAPPED
PERSONS IN MILWAUKEE COUNTY

TRANSIT SERVICE PLANNING FOR HANDICAPPED
PERSONS IN THE RACINE URBANIZED AREA
TRANSIT SERVICE PLANNING FOR HANDICAPPED
PERSONS {N WAUKESHA COUNTY

AND PROGRAMMING FOR THE
RACINE URBANIZED AREA

® MILWAUKEE AREA WORK
TIME RESCHEDULING

® CRIMINAL JUSTICE DATA PROCESSING

SERVICE PLANNING
MILWAUKEE HARBOR ESTUARY
WATER RESOURCES PLANNING
® COMPREHENSIVE PLANNING
FOR THE KENQSHA URBAN
PLANNING DISTRICT

CONCERNED CONCERNED NCERNE!
FEDERAL STATE 7 COUNTY 28CITY 54 VILLAGE 65 TOWN sPECgIA(Ii PuRP'?)sE
AGENCIES AGENCIES BOARDS COUNCILS BOARDS BOARDS AGENCIES

SOUTHEASTERN WISCONSIN REGIONAL PLANNING COMMISSION
EXECUTIVE COMMITTEE
PLANNING INTERGOVERNMENTAL
AND RESEARCH AND PUBLIC ADZ’A’:,:;T#;VE
COMMITTEE RELATIONS COMMITTEE
INTERGOVERNMENTAL AND CITIZEN ADVISORY COMMITTEES
® JURISDICTIONAL HIGHWAY @ JURISDICTIONAL HIGHWAY ® FARMLAND PRESERVATION PLANNING
PLANNING FOR KENOSHA COUNTY PLANNING FOR WAUKESHA COUNTY FOR KENOSHA AND RACINE COUNTIES
@ JURISDICTIONAL HIGHWAY ® TRANSPORTATION SYSTEM PLANNING @ ROOT RIVER WATERSHED
PLANNING FOR MILWAUKEE COUNTY AND PROGRAMMING FOR THE @ FOX RIVER WATERSHED
® JURISDICTIONAL HIGHWAY MILWAUKEE URBANIZED AREA ® MILWAUKEE RIVER WATERSHED
PLANNING FOR OZAUKEE COUNTY ® MILWAUKEE NORTHWEST SIDE/OZAUKEE @ MENOMONEE RIVER WATERSHED -
® JURISDICTIONAL HIGHWAY COUNTY TRANSPORTATION @ KINNICKINNIC RIVER WATERSHED
PLANNING FOR RACINE COUNTY IMPROVEMENT PLANNING @ PIKE RIVER WATERSHED
@ JURISDICTIONAL HIGHWAY ® MILWAUKEE AREA PRIMARY TRANSIT @ OAK CREEK WATERSHED
PLANNING FOR WALWORTH COUNTY SYSTEM ALTERNATIVES ANALYSIS COASTAL MANAGEMENT PLANNING
® JURISOICTIONAL HIGHWAY @ REGIONAL PARK AND OPEN SPACE PLANNING
PLANNING FOR WASHINGTON COUNTY
TECHNICAL COORDINATING AND ADVISORY COMMITTEES

@ REGIONAL LAND USE-TRANSPORTATION PLANNING @ TRANSPORTATION SYSTEM PLANNING @ REGIONAL WATER QUALITY

® REGIONAL AIRPORT PLANNING AND PROGRAMMING FOR THE MANAGEMENT PLANNING

® TRANSIT SERVICE PLANNING FOR HANDICAPPED KENOSHA URBANIZED AREA #® REGIONAL AIR QUALITY PLANNING

|_|  PERSONS IN THE KENOSHA URBANIZED AREA @ TRANSPORTATION SYSTEM PLANNING @ WAUKESHA TRANSIT -

EXECUTIVE DIRECTOR

ASSISTANT DIRECTOR

-

I

TRANSPORTATION
PLANNING DIVISION

® TRANSPORTATION STUDIES,
ANALYSES, AND PLANS
ROUTE AND FACILITY
LOCATION STUDIES
OPERATIONAL HIGHWAY
AND TRANSIT PLANNING
JURISDICTIONAL

HIGHWAY PLANNING

SPECIAL PROJECTS
PLANNING DIVISION
@ SPECIAL STUDIES,
ANALYSES, AND PLANS

® WORK PROGRAM DEVELOPMENT

® AIR AND WATER

AND PLANS

RESOURCE STUDIES,

ANALYSES, AND PLANS
@ PUBLIC UTILITY SYSTEM

STUDIES, ANALYSES,

ENVIRONMENTAL
PLANNING DIVISION

RESOURCE
ANALYSES,

AND PLANS

LAND USE PLANNING DIVISION

® LAND USE AND LAND

® COMMUNITY FACILITY
STUDIES, ANALYSES,

STUDIES,
AND PLANS

COMMUNITY ASSISTANCE
PLANNING DIVISION

LOCAL PLANNING

ADVISORY, EDUCATIONAL,
AND REVIEW SERVICES
CURRENT PLANNING STUDIES
CLEARINGHOUSE

REVIEW ACTIVITIES

PUBLIC INFORMATION

STAFF PLANNING DIVISIONS

CARTOGRAPHIC AND
GRAPHIC ARTS DIVISION

® VISUAL PRESENTATION
OF THE REGION AND TS
FACTS AND RELATIONSHIPS,
® REPORT DESIGN
AND PRODUCTIGN

Source: SEWRPC.

@ ECONOMIC, DEMOGRAPHIC,
AND PUBLIC FINANCIAL
RESOURCE STUDIES,
ANALYSES, AND FORECASTS

® CENSUS COORDINATION

® SPECIAL DATA
COLLECTION ACTIVITIES

PLANNING
RESEARCH DIVISION

ADMINISTRATIVE
SERVICES DIVISION

GENERAL OFFICE OPERATION
BOOKKEEPING

BUDGET PREPARATION

AND CONTROL

GRANT-IN-AID PROCUREMENT
CLERICAL SUPPORT
PERSONNEL

DATA PROCESSING AND
SYSTEMS ENGINEERING DIVISION

® OPERATIONS RESEARCH

® FORMULATION AND
APPLICATION OF SIMULATION
MODELS AND TECHNIQUES

® QUANTITATIVE AND
NUMERIC PRESERVATION
OF THE REGION AND ITS
FACTS AND RELATIONSHIPS

STAFF SUPPORT DIVISIONS



THE REGIONAL PLANNING CONCEPT
IN SOUTHEASTERN WISCONSIN

Regional planning as conceived 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 munici-
pality or a single county. As such, regional planning
has three principal functions:

1. Inventory—the collection, analysis, and dis-
semination of basic planning and engi-
neering 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 com-
munity developments.

2. Plan Design—the preparation of a framework
of long-range plans for the physical devel-
opment of the Region, these plans being
limited to those functional elements having
areawide significance. To this end, the Com-
mission 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 legis-
lation, extend to all phases of regional devel-
opment, 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 of the 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, Mil-
waukee, Ozaukee, Racine, Walworth, Washington,
and Waukesha Counties in southeastern Wisconsin.
Exclusive of Lake Michigan, these seven counties
have a total area of 2,689 square miles, and together
comprise about 5 percent of the total area of the
State of Wisconsin. About 38 percent of the state
population, however, resides within these seven
counties, which contain three of the eight and
one-half standard metropolitan statistical areas
in the State. The Region contains approximately
38 percent of all the tangible wealth in the State
of Wisconsin as measured by equalized valuation,
and represents the greatest wealth-producing area
of the State, with about 39 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. The Region has been sub-
ject to rapid population growth and urbanization
and, in the period 1960 to 1975, accounted for
about 34 percent of the total population increase
of the entire State.

Geographically the Region is located in a relatively
good position with regard to 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 trans-
portation network. It is bounded on the south by
the rapidly expanding northeastern Illinois metro-
politan region and on the west and north by the
fertile agricultural lands and desirable recreational
areas of the rest of the State of Wisconsin. Many
of the most important industrial areas and heaviest
population concentrations in the Midwest lie
within a 250-mile radius of the Region, and over
33 million people reside within this radius.

COMMISSION WORK PROGRAMS

The Pike 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
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The Pike River watershed is an integral part of the rapidly urbanizing seven-county Southeastern Wisconsin Region. This Region, while com-
prising only 5 percent of the total area of the State, contains about 38 percent of the State's population, provides employment for about
39 percent of the State’s labor force, and contains approximately 38 percent of all of the tangible wealth of the State. The Pike River water-
shed is the fifth smallest of the 11 major watersheds located wholly or partly in the Region. About 1.6 percent of the 1975 population of the

Region resides within this primarily rural watershed, which comprises only about 1.9 percent of the area of the Region.

Source: SEWRPC.
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selected aspects of the Commission’s past and
current work programs inasmuch as some of
the data obtained and some analytic techniques
developed under those programs were used in the
Pike River watershed planning program. Further-
more, water control facility recommendations
contained within the Pike River watershed plan
are based in part on, and are coordinated with,
land use and other recommendations from other
Commission planning programs.

Initial Work Program

The initial work program of the Commission was
directed entirely toward basic data collection.
It included six basic regional planning studies,
which were initiated in July 1961 and completed
by dJuly 1963: a statistical program and data
processing study, a base mapping program, an
economic base and structure study, a population
study, a natural resources inventory, and a public
utilities study. All of these initial studies were
directed toward providing a basic foundation

-of planning and engineering data for regional

planning and were documented in six published
planning reports. None of these studies involved
the preparation of plans. Their findings, however,
provided a valuable point of departure for all
subsequent Commission work, including the Pike
River watershed planning program.

Also as part of its initial work program, the Com-
mission adopted a policy of community planning
assistance in which functional guidance and advice
on planning problems are extended to local units
of government and through which regional plan-
ning studies are interpreted locally and regional
plans may be integrated with local plans. Six local
planning guides have been prepared to date under
this community assistance program to provide
municipalities throughout the Region with infor-
mation helpful in the preparation of sound local
planning and plan implementation codes and
ordinances. These guides will aid in implementing
both regional and local plans and will further assist
local public officials in carrying out their day-to-
day planning functions. The subject of these guides
are land development, official mapping, zoning,
organization of local planning agencies, floodland
and shoreland development, and use of soil survey
data in planning and development. All include
model ordinances, and all provide a framework
for plan implementation through local land use
control measures.

Other Regional and Subregional Work Programs
Additional regional planning programs undertaken
by the Commission since its initial work effort, all
directed toward the preparation of major ele-
ments of a comprehensive plan for the physical
development of the Region, include among others:
a regional land use and transportation planning
program, completed in 1966, with the resulting
plans being revised in 1978; a library system plan-
ning program, completed in 1974; a regional
sanitary sewerage system planning program,
completed in 1974; a regional housing planning
program, completed in 1975; a regional airport
system planning program, completed in 1976;
a regional park, outdoor recreation, and related
open space study, completed in 1977; a trans-
portation planning program for the elderly and
handicapped, completed in 1978; and a regional
air quality maintenance planning program, sched-
uled for completion in 1980. In addition, water-
shed planning programs were completed for the
Root, Fox, Milwaukee, Menomonee, and Kin-
nickinnic River watersheds; jurisdictional highway
system planning programs for all seven constituent
counties were completed; and transit develop-
ment planning programs were completed for the
Kenosha and Racine urbanized areas. The Com-
mission also has completed more detailed urban
development plans for certain subareas of the
Region, including the Kenosha and Racine Plan-
ning Districts.

Areawide Water Quality

Management Planning Program

In July 1979 the Commission completed an area-
wide water quality management planning program
that has particularly important implications for
the Pike River watershed study. The areawide
water quality management planning program
updated and refined previous water quality and
water quality-related plan elements such as the
regional sanitary sewerage system plan and earlier
comprehensive watershed plans. At the same time
this planning program extended those previous
water quality and related plan elements to the
portions of the Region not then covered with
watershed plans and updated all the plan recom-
mendations to the new plan design year 2000.
The = areawide water quality management plan
consists of the following five major elements:
1) an element addressing land use; 2) an element
addressing elimination of pollution from point
sources; 3) an element addressing elimination of




pollution from nonpoint sources; 4) an element
addressing the handling, recycling, and disposal of
sewage sludge; and 5) an element addressing water
quality monitoring. The plan includes the desig-
nation of wastewater treatment and water quality
management agencies. The findings and recom-
mendations of the areawide water quality man-
agement plan are set forth in SEWRPC Planning
Report No. 29, A Regional Wastewater Sludge
Management Plan for Southeastern Wisconsin, and
SEWRPC Planning Report No. 30, A Regional
Water Quality Management Plan for Southeastern
Wisconsin. ' This plan was adopted by the Com-
mission on July 12, 1979, and by the Wisconsin
Department of Natural Resources on July 25,
1979. The Governor approved and certified the
plan to the U. S. Environmental Protection Agency
on December 3, 1979. Progress toward imple-
mentation of the plan is documented in the Com-
mission’s annual reports.

THE PIKE RIVER WATERSHED STUDY

The Pike River watershed study is the sixth com-
prehensive watershed planning program to be
undertaken by the Commission. The watershed
encompasses approximately 52 square miles, or
1.9 percent of the seven-county planning area,
and about 1.6 percent of the population of the
Southeastern Wisconsin Region reside 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 affect on the property and
general welfare of the residents of the watershed.

Initiation of the Pike River Watershed Study

On May 17, 1978, the Southeastern Wisconsin
Regional Planning Commission, at the request of
the Village of Sturtevant, held an intergovern-
mental meeting to discuss the serious flooding and
drainage problems which exist along Pike Creek
and the Pike River in Racine and Kenosha Coun-
ties. The meeting was attended by representatives
of eight local municipalities, as well as by con-
cerned citizens. After extended discussion of the
flooding and drainage problems of the watershed
and of past unsuccessful efforts to resolve those
problems, extending as far back as January 1970,
it was the consensus of the representatives of the
municipalities present that sound resolution of the
problems of the watershed would require a com-
prehensive study of the entire watershed, a study
which would define the precise nature of existing
and probable future drainage and flood control
problems of the watershed.

6

The municipalities represented at the meeting
accordingly requested the Regional Planning Com-
mission to direct a letter to the Chairman of each
of the two County Boards describing the logical
steps to be taken if those Boards wished to sponsor
the comprehensive study. That letter was sent
on May 19, 1978. On November 6, 1978, and
December 14, 1978, respectively, the County
Boards of the Counties of Kenosha and Racine
formally requested and appropriated funds for the
Commission to undertake a comprehensive study
of the Pike River watershed, a study looking to the
ultimate resolution of the serious and costly flood-
ing and related problems existing in that watershed.

On December 4, 1978, the Commission formed the
Pike River Watershed Committee, comprised of
24 local, state, and federal officials and concerned
citizen leaders from throughout the watershed,
to assist the Commission in its study of the prob-
lems of the Pike River watershed. The Pike River
Watershed Committee commenced immediately
to prepare a prospectus for the comprehensive
watershed planning program.! The membership of
the Pike River Watershed Committee is listed in
Appendix A.

The Committee identified and described in the
prospectus the four serious resource-related prob-
lems within the watershed that require areawide
study and resolution: 1) flooding, storm water
drainage, and attendant damages; 2) water pollu-
tion; 3) changing land use, as related to flooding
and storm water drainage and to water pollution;
and 4) deterioration and destruction of the natural
resource base, particularly the loss of important
natural areas and wildlife habitat. The Com-
mittee completed the prospectus on March 8,
1979, and urged that the Southeastern Wisconsin
Regional Planning Commission approve the
prospectus and seek the funding necessary to
perform the required study.

The prospectus prepared by the Committee was
endorsed by the Commission on April 23, 1979,
was published, and, in accordance with the advi-
sory role of the Commission, was transmitted on
August 23, 1979, to the governmental agencies
concerned. for their consideration and action. The
Kenosha and Racine County Boards formally

'See Pike River Watershed Planning Program
Prospectus, SEWRPC, April 1979.




endorsed the prospectus on October 2, 1979, and
September 11, 1979, respectively, and, as already
noted, agreed to provide the funds necessary for
execution of the recommended planning program
following normal county budgetary procedures.?2
A formal agreement governing the conduct of the
study was entered into between the Kenosha and
Racine County Boards and the Commission on
January 14, 1980, and work on the study was
initiated. The total study cost of $116,600 was,
as recommended in the prospectus and agreed
upon in the -aforementioned agreement, appor-
tioned between the two counties concerned on
the basis of the estimated proportion of the
equalized assessed valuation of the watershed
contained within each county. On this basis, the
Kenosha County Board agreed to pay 44 percent
of .the study costs, and the Racine County Board
56 percent.

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, as recommended in the pros-
pectus, began in January 1980.

Study Objectives

The primary objective of the Pike River watershed
planning program, as set forth in the prospectus,
is to help abate the serious water resource and
water resource-related problems of the Pike River
basin by developing a workable plan to guide
the staged development of multi-purpose water

2In addition to endorsing the prospectus for the

Pike River watershed study, the Kenosha County
Board on April 3, 1979, authorized and provided
funding in the amount of $54,000 for the prepara-
tion of 17 = 200’ scale, two-foot contour interval
topographic maps based upon a monumented
survey control network, as recommended by the
Regional Planning Commission, of all that part of
the Pike River watershed lying in Kenosha County.
The completion of that mapping by January 1,
1980, together with the availability of similar maps
from Racine County for the Racine County por-
tion of the watershed, permitted the watershed
study to proceed immediately in January 1980 in
the most efficient and effective manner possible.

resource facilities and related resource conservation
and management programs for the watershed. To
be effective, this plan must be amenable to coop-
erative adoption and joint implementation by all
levels and agencies of government concerned. It
must be capable of functioning as a practical guide
for decision-making 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 to:

1. Prepare a plan for the management of flood-
lands along the major waterways of the Pike
River watershed, including measures for the
mitigation of existing flood and storm water
drainage problems and elements for the
minimization of future flood problems.

2. Prepare a plan for surface water quality
management for the Pike 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 incor-
porated and properly reflected in the water-
shed planning process.

3. Prepare a plan for public open space preser-
vation, including measures for the preserva-
tion and enhancement of the remaining
woodlands, wetlands, and fish and wildlife
habitat of the watershed.

4. Refine and adjust the regional land use plan
to reflect the conveyance, storage, and waste
assimilation capabilities of the waterways
and floodlands of the watershed; to include
feasible water control facilities; and gener-
ally to promote the rational adjustment of
land uses in this still largely rural, but
rapidly urbanizing, basin to the surface
water resources.

Special Consideration for the

Lake Michigan Estuary

The entire Pike River watershed, from its head-
water areas to its confluence with Lake Michigan,
was included in the comprehensive watershed




planning program for purposes of the flood control
and floodland management and related land use
plan elements of the study. Primary attention with
respect to the water pollution element of the study
was focused on that part of the watershed lying
upstream of the lagoon on the Carthage College
Campus in the City of Kenosha. That 1.4-mile
reach of the Pike River lying below the lagoon
forms an estuary of Lake Michigan, as shown on
Map 2. Because of the complex nature of the
effect of this estuary on water quality, it is the
Commission’s position that it be studied separately
from the free-flowing portions of the Pike River
stream system. The north end of the Carthage
College lagoon was selected as the upstream
terminus of the Lake Michigan estuary because
1) channel width and depth increase dramatically
at this location; 2) reverse currents have been
observed up to this point; and 3) Lake Michigan
backwater effects are minimal upstream of the
lagoon. The watershed study, accordingly, will
incorporate only those aspects of the estuary that
have a direct bearing on the watershed above the
estuary. An example of the study content is the
determination of the effect of Lake Michigan levels
on Pike River flood stages above the Carthage
College lagoon.

Staff, Cooperating Agency,

Consultant, and Committee Structure

The basic organizational structure for the study
is outlined in Figure 2, and consists of the coop-
erating state and federal agencies, consultants,
and Commission staff, along with the designated
responsibilities of these agencies, consultants, and
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 con-
duct 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 assignment.

One such advisory committee created by the
Commission for watershed planning is the Pike
River Watershed Committee, which, as already
mentioned, was established in December 1978. The
purpose of this Committee is to actively involve
governmental bodies, technical agencies, and pri-

Map 2

THE LAKE MICHIGAN ESTUARY
SUBWATERSHED FORMED BY THE
CONFLUENCE WITH THE PIKE RIVER
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The Pike River joins the Lake Michigan estuary within the City of
Kenosha before discharging to Lake Michigan, The northerly ter-
minus of the estuary is located 1.4 miles up the Pike River at the
Carthage College lagoon in the City of Kenosha. It is the Commis-
sion position that, because of the complexity of the estuary, a water
quality study of the estuary should be made separately from a study
of the free-flowing portion of the Pike River not affected by back-
water from Lake Michigan.

Source: SEWRPC.

vate interest groups within the watershed in the
planning study. The Committee is intended to
assist the Commission in determining and cootr-
dinating public policies involved in the conduct
of the study and in the resultant plans and plan
implementation programs. Active involvement of




Figure 2

ORGANIZATIONAL STRUCTURE FOR THE PIKE RIVER WATERSHED STUDY

Source: SEWRPC.
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state and federal, as well as of local, public officials
in the watershed planning program through this
Committee is particularly important to any ulti-
mate 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 impor-
tant 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.

The watershed planning work program has been
conducted by the resident Commission staff,
supplemented as needed by contractual services
provided by two consulting engineering firms.
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 ele-
ments; and report preparation.

The efforts of the Commission professional and
supporting staff were supplemented with the
services of specialists in the areas of surveying and
hydrologic-hydraulic-simulation modeling. A con-
tractual agreement was executed with the firm of
Alster-Ayres & Associates, Inc., of Madison, Wis-
consin, for the provision of physical data and
related vertical control survey information on
selected hydraulic structures in the watershed.
Similarly, a contractual agreement was made with
Hydrocomp, Inc., of Chicago, Illinois, for the
provision of the computer programs used in
simulating the hydrologic, hydraulic, and water
quality characteristics of the watershed surface
water system.
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Scheme of Presentation

The major findings and recommendations of the
Pike River watershed planning program are docu-
mented 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 develop-
mental and environmental problems of the water-
shed, 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, pollution abatement, and land use,
and sets forth a recommended plan for the devel-
opment 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
careful, critical review of the alternative plan ele-
ments by public officials, agency staff personnel,
and citizen leaders within the watershed, and to
provide the basis for plan adoption and implemen-
tation 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 Pike River watershed study. Although the
reproduction of all of this information in report
form is impractical due to the magnitude and
complexity of the data collected and analyzed,
all of 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 devel-
opment within the Region.



Chapter II

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 mone-
tary terms.

The application of comprehensive planning prin-
ciples and practices to water and water-related
resource problems as described in this report, how-
ever, is a relatively new concept. 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 compre-
hensive watershed planning, and the now widely
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 adaption 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 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,
and Pike River watersheds. This approach can only
be explained in terms of the conceptual rela-
tionships existing between watershed planning
and regional planning and the basic principles
applicable to watershed planning set within the
framework of regional planning. Once this founda-

tion of conceptual relationships and applicable
principles has been established, the approach taken
to identify the specific problems of the Pike River
watershed and to recommend solutions to these
problems, as presented herein, can then be prop-
erly understood.

THE WATERSHED AS A PLANNING UNIT

Planning for water and water-related natural
resources could conceivably be carried out by
geographic units, including areas defined by
governmental jurisdictions, economic linkages,
or watershed boundaries. None of these is per-
fect as a water and water-related resources
planning unit. There are many advantages, how-
ever, to selecting the watershed as a water and

“water-related resources planning unit because

many problems of both rural and urban devel-
opment and of natural resource conservation
are water-oriented.

Floodland management measures and flood control
and storm water drainage facilities should form
a single integrated system in 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
the watershed. Therefore, flood control and storm
drainage problems and facilities can best be con-
sidered on a watershed basis. Drainage and flood
control problems are closely related to other land
and water use problems. Consequently, floodland
protection, park and related open space reservation,
and other recreational needs associated with sur-
face water resources also can best be studied on
a watershed basis.

Water supply and sewerage frequently involve
problems that cross watershed boundaries, but
strong watershed implications are involved if the
source of water supply comes from the surface
water resources of the watershed, or if the sew-
erage systems discharge pollutants into the surface
water system. Groundwater divides do not neces-
sarily coincide with surface water divides, and
therefore planning for groundwater use and protec-
tion must incorporate both intrawatershed and
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interwatershed considerations. Changes in land use
and transportation requirements ordinarily are not
controlled primarily by watershed factors, but they
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 consid-
erable extent the use to which such land areas
may be put.

Finally, the related physical problems of a water-
shed tend to create a strong community of interest
among the residents of the watershed, and citizen
action groups can readily 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 planning
process is one of the most important factors con-
tributing to the success of such a process.

It may be concluded, therefore, that the watershed
is a logical unit for water resources planning, pro-
vided that the relationships existing between the
watershed and the surrounding region are recog-
nized. 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 solu-
tions are to be found to intensifying 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 defini-
tion, 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 Pike
River, must exhibit if it is to form a rational unit
for comprehensive water resources planning. It is
thus recognized that a watershed is far more than
a system of interconnected waterways and flood-
lands which, in fact, comprise only a small propor-
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tion of the total watershed area. Land treatment
measures, soil and water management practices,
and land use over the entire watershed, as well as
all related water resource problems, are of major
importance in the proper development of water-
shed resources.

RELATIONSHIP OF WATERSHED TO REGION

Although recognizing the importance of the water-
shed 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
urbanization indiscriminately cross watershed
boundaries and exert an overwhelming external
influence on the physical development of the
affected watershed. Second, the meandering pat-
tern 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 necessary compre-
hensive, areawide planning program have been
provided by the regional land use-transportation
study and by other areawide planning programs
of the Commission, such as the regional sanitary
sewerage system planning program and the area-
wide water quality management planning pro-
gram. Conversely, within the context of the
regional planning program, the comprehensive
watershed planning programs provide one of the
key elements of a comprehensive regional develop-
ment plan—namely, a long-range plan for water-
related community facilities. While the proposed
watershed plans may be centered on water quality
and flood control facilities and on floodland man-
agement measures, it must be recognized that these
facility plans and management measures must
reflect consideration of the related problems of
land 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 of the watersheds within the Region will pro-
vide the Commission with a framework of plans
encompassing drainage, flood control, and water



pollution control facilities as well as floodland
management measures properly related to compre-
hensive, areawide development plans.

THE WATERSHED PLANNING PROBLEM

Although the water-related resource planning
efforts of the Commission are focused on the
watershed as a rational planning unit, the water-
shed 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 pro-
tection, or what was then more commonly called
“conservation,” was largely concerned with pro-
tecting 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 protec-
tion now faces is occasioned by the ever-increasing
areawide diffusion of urban development over large
areas of the earth’s surface, together with the
relentless pursuit of an ever higher material stan-
dard 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
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 Pike River watershed. In such urbanizing
areas, as opposed to more sparsely settled rural
watersheds, the overall quality of the environment
becomes highly dependent on present and future
land use activities and supporting public facilities,
and the viable options remaining for environmental
protection and enhancement are limited.

The growing awareness of the need for environ-
mental 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 Pike River
watershed, the initial concern with environmental
protection is centered on such highly visible prob-
lems as flooding and water pollution. Even then,
however, the magnitude and degree of the inter-
relationship of environmental problems may not
always be fully realized.

The ultimate resolution of these problems will
require many important public policy determina-

tions. These determinations must be made in
recognition of an urbanizing Region which is
constantly changing, and therefore should be based
upon a comprehensive planning process able to
objectively 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
and water use and water control facility construc-
tion proposals be evaluated, the best course of
action intelligently selected, and the available
funds most effectively invested.

The ultimate purposes of such a planning process
are two-fold: 1) to permit public evaluation and
choice of alternative development and environ-
mental 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 pro-
tection programs within the Region and within the
watersheds of the Region. Important among the
goals to be achieved by this process are the protec-
tion of floodlands; the protection of water quality
and supply; the preservation of land for park and
open space; and, in general, the 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

Based upon the foregoing considerations, eight
basic principles were developed under the Root
River watershed study. Together, these form the
basis for the specific watershed planning process
applied by the Commission in that study. These
same principles were used in the Fox, Milwaukee,
Menomonee, and Kinnickinnic River watershed
studies, and provide the foundation for the plan-
ning process applied in the Pike River water-
shed study:

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, multi-purpose approach
to water resource development and to
the control and abatement of the water-
related problems is preferable to a single-
purpose approach.
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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 develop-
ment objectives and plans based on those
objectives.

4. Water control facility planning must be con-
ducted 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 prop-
erly 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 perfor-
mance and hydrologic feasibility of the
proposed facilities must be determined
and evaluated.

7. Primary emphasis should be placed on
in-watershed solutions to water resource
problems. The export of water resource
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
as flexible as possible an approach to avoid
‘“dead-end” solutions and should provide
latitude for continued adaptation to chang-
ing conditions.

THE WATERSHED PLANNING PROCESS

Based upon the foregoing principles, the Commis-
sion 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 charac-
teristics of the basin simulated; and the effect of
the different courses of action on land use and
water control facility development evaluated. The
watershed planning process not only provides for
the integration of all the complex planning and
engineering studies required to prepare a com-
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prehensive watershed plan, but also provides
a means whereby the various 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 prob-
lems; and finally, a means whereby all watershed
interests may become committed to implemen-
tation of the best alternative for the resolution of
the problems.

The seven steps involved in this planning process
are: 1) study design, 2) formulation of objec-
tives 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 consid-
ered throughout the process if the plans are 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
adaption of the plans and the means of implemen-
tation to changing conditions. Each step in this
planning process includes many individual opera-
tions which must be carefully designed, scheduled,
and controlled to fit into the overall process. An
understanding of this planning process is essen-
tial 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.



Source: SEWRPC.
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The need for, and objectives of, the Pike River
watershed study were set forth in the Pike River

Watershed Planning Program Prospectus prepared

by the Pike River Watershed Committee. The
prospectus also identified major work elements to
be included in the comprehensive watershed study
and set forth in the study design framework. In
addition, a public hearing was held by the Water-
shed Committee on February 7, 1980, to elicit
public opinions concerning the need for, objectives
of, and scope and content of the proposed water-
shed study. The testimony presented at this
hearing, which was attended by about 30 interested
persons, is set forth in the published minutes of
the hearing.1 The prospectus, supplemented by
the testimony presented at the initial public hear-
ing, was used by the Commission staff to prepare
a detailed study design which was used for project
management purposes throughout the duration
of the study.

The staff of the Southeastern Wisconsin Regional
Planning Commission expanded and refined this
study design during 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 Pike 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 devel-
opment 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 and, more particularly, because it is the
objective of the Pike River watershed planning
study to prepare one of the key elements of such
a physical development plan: a long-range plan for

'SEWRPC, Minutes of Informational Meeting and

Initial Public Hearing—A Comprehensive Plan for
the Pike River Watershed.
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water-related community facilities. Only if the
objectives are clearly relatable to physical develop-
ment 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 nontech-
nical policy determinations, all objectives and
standards were carefully reviewed and adopted
by the Pike River Watershed Committee and
the Commission.

The objectives and standards ranged from general
development goals for the watershed as a whole to
detailed engineering and planning analytical proce-
dures and design criteria covering rainfall intensity-
duration-frequency relationships; digital 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 plan-
ning 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 col-
lected on a uniform, watershedwide basis are
absolutely essential to the formulation of work-
able 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 water-
shed development plans requires that factual data
be developed on topographic features, the quan-
tity 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, unique natural
areas, historic sites, water supply and sewerage sys-
tems and other public utilities, and water law.



In the Pike River watershed study, the most
expedient methods of obtaining adequate infor-
mation of the necessary quality were followed.
These included review of prior publications, per-
usal of agency files, personal interviews with
private citizens and public officials, committee
meetings of staff and technical advisors, and
original field investigations.

Analysis and Forecast

Inventories provide factual information about his-
toric 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. Eco-
nomic activity and population forecasts enable
the determination of future growth within the
watershed which, in turn, can 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 plans can be formulated to meet deficiencies.

To illustrate the complexity of this task in com-
prehensive watershed planning, consider 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 urbaniza-
tion 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; 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 point in time. In the planning of
water control facilities, this “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 planning design year be scaled to the

facility design year requirement. In the Pike 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 the previously determined regional land use-
transportation study forecast periods.

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 fore-
cast inaccuracies on the basic structure of the plans
to be produced. It is important to keep the fore-
cast 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 objec-
tive, the most sophisticated data collection, pro-
cessing, and analysis operations, 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 stan-
dards, conduct of inventories, and preparation of
forecasts—become inputs to the design problem of
plan synthesis.

The land use plan design problem consists essen-
tially of determining the allocation of a scarce
resource—land—between competing and often con-
flicting demands. This allocation must be accom-
plished so as to satisfy the aggregate needs for each
land use and comply with all of the design stan-
dards 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 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 quantitatively test alternative plans in advance
of their adoption and implementation. The alter-
native plans must be vigorously subjected to all
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the necessary levels of review and inspection,
including: 1) engineering and technical feasiblity,
2) environmental impact, 3) economic and financial
feasibility, 4) legality, and 5) political reaction and
acceptability. Devices used to test and evaluate the
plans range from digital computer simulation pro-
grams to evaluate hydrologic-hydraulic responses
under alternative plan elements to interagency
meetings and public hearings. Plan testing and
evaluation should demonstrate clearly which alter-
native plans or portions of plans are technically
sound, economically and financially feasible,
legally possible, and politically realistic.

Plan Selection and Adoption

It is proposed that the Pike River watershed
study develop a land use plan representing a refine-
ment of the adopted regional land use plan. This
land use plan will be supported by various com-
binations of water control facility system plans
for both flood control and pollution abatement,
thus providing a number of alternative water-
shed development plans. The desirability of the
recommended comprehensive plan will be sup-
ported by an analysis of some of the consequences
that may be expected under conditions of uncon-
trolled development.
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The general approach contemplated for the selec-
tion of one plan from among alternatives is to
proceed through the use of the Pike River Water-
shed Committee structure, interagency meetings,
and informational meetings and hearings to a final
decision and plan adoption by the Commission in
accordance with the provisions of state enabling
legislation. The role of the Commission is to
recommend the final plan to federal, state, and
local units of government and private investors for
their consideration and action. The final decisive
step to be taken in the process is acceptance or
rejection of the plan by the local governmental
units concerned, and subsequent plan implementa-
tion by public and private action. Therefore, plan
selection and adoption must be founded in the
active involvement of the various governmental

bodies, technical agencies, and private interest

groups concerned with development in the water-
shed. 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 openly
arrive at agreement among the affected govern-
mental bodies and agencies on objectives and on
a final watershed plan which can be cooperatively
adopted and jointly implemented.



Chapter III

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
activities of man within the watershed and of the
ability of the underlying natural resource base to
sustain those activities. Comprehensive watershed
planning seeks to rationally direct the future
course of human actions within the watershed so
as to favorably affect the overall quality of life.

The purpose of this chapter is to describe the
natural resource base and man-made features of the
Pike River watershed, thereby establishing a factual
base upon which the watershed planning process
may proceed. This description of the watershed
is presented in this chapter in two major sections;
the first describes the man-made features, and
the second describes the natural resource base of
the watershed.

DESCRIPTION OF THE WATERSHED:
MAN-MADE FEATURES

The man-made features of a watershed, which are
important to any comprehensive planning effort
directed at the resolution of water resource and
related problems, include its political boundaries,
land use pattern, public utility network, and trans-
portation system. Together with the population
residing in and the economic activities taking place
within the watershed, these features may be
thought of as the socioeconomic base of the water-
shed. A description of this base is essential to
sound watershed planning, for any attempt to
protect and improve the environment must be
founded in an understanding of not only the
various demands for land and public facilities and
resources generated by the population and eco-
nomic activities of an area, but also the ability of
the existing land use pattern and public facility
systems to meet these demands.

In order to facilitate such understanding, the
description of the socioeconomic base of the
watershed is herein presented in five sections.
The first section places the watershed in proper

perspective as a rational planning unit within
a regional setting by delineating its internal poli-
tical 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 popu-
lation 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 both in terms of historical development
and existing (1975) conditions. The fourth and
fifth sections describe the public utility and trans-
portation facility systems within the watershed.
A final section summarizes the information pre-
sented on the man-made features and activities as
well as on the natural resource base.

Regional Setting of Watershed

and Political Boundaries

The Pike River watershed, as shown on Map 3, is
an approximately b52-square-mile surface water
drainage basin that discharges to Lake Michigan in
the City of Kenosha at a point approximately one
mile north of the City of Kenosha Harbor.! The
Pike River acts as an estuary of Lake Michigan
from its mouth to the lagoon located on the
Carthage College Campus, a distance of about
1.4 miles. The Pike River watershed is the fifth

'It should be noted that a 1.1 square mile area
located in Sections 23 and 24, Township 2 North,
Range 23 East, in the Town of Somers, constitutes
a subbasin which historically drained to the Pike
River. Storm sewers constructed by the City of
Kenosha prior to 1980 diverted the runoff from
this subbasin to the Pike Creek. In 1980, the City
of Kenosha constructed a detention pond and
appurtenant storm sewer improvements which
rediverted storm water runoff from the area to the
Pike River watershed. Thus, this area was again
included in the Pike River watershed as originally
defined by surface topographic conditions. The
existing storm water drainage system is shown on
Map 36 in Chapter VII of this report.
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The Pike River watershed is a 52-square-mile natural surface water drainage basin located within Racine and Kenosha Counties and containing parts of three townships, two
villages and two cities. The watershed is also served by six special-purpose districts that carry out sewerage and drainage functions. The watershed is bounded on the north

by the Root River watershed; on the west by the Des Plaines River watershed; and on the south and east by areas directly tributary to Lake Michigan. Serious flooding prob-
lems exist within the watershed, Solund resolutions for these problems require a comprehensive study of the entire basin.
Source: SEWRPC.




smallest of the 11 major natural watersheds located
wholly or partly within the Region. It comprises
only 2 percent of the total area of the Southeastern
Wisconsin Region.

The Pike River watershed lies in the most rapidly
urbanizing portions of Kenosha and Racine Coun-
ties; that is, that part of those counties lying east
of IH 94. The river has its source in Section 10,
Township 3 North, Range 22 East, in the Town of
Mt. Pleasant. From its source, the river flows
easterly for about one mile before turning south.
Several perennial and intermittent streams join
the main stem as it flows southerly to Petrifying
Springs Park in the Town of Somers in Kenosha
County. In Petrifying Springs Park the river is
joined by a major tributary, Pike Creek. This
watercourse should not be confused with the Pike
Creek that flows through the City of Kenosha and
is directly tributary to Lake Michigan. Approxi-
mately one-quarter mile downstream from the
confluence of the Pike River and Pike Creek, the
river flows into a four-acre impoundment located
within Petrifying Springs County Park. The river’s
flow may be augmented by groundwater dis-
charged from springs located within the impound-
ment and other points along the stream in the
Park. From Petrifying Springs County Park, the
river flows generally easterly to within approxi-
mately one mile of the Lake Michigan shoreline,

where - it is joined from the north by Sorenson
Creek. The river then flows southerly for about
four miles until it discharges to Lake Michigan,
approximately one mile north of the City of
Kenosha Harbor.

Six main tributaries discharge to the Pike River:
Pike Creek, Bartlett Branch, Waxdale Creek also
known as Worthington Lateral, Chicory Creek,
Lamparek Ditch, and Sorenson Creek. In addition,
two main tributaries discharge to Pike Creek:
School Tributary and Somers Branch. Numerous
minor, intermittent watercourses are also tributary
to the Pike River and to Pike Creek. The perennial
streams located in the Pike River watershed are
listed in Table 17 and are shown on Map 3.

Civil Divisions: Superimposed on the irregular
watershed boundaries is a pattern of local political
boundaries. As shown on Map 3, the watershed lies
in two counties, three townships, two villages, and
two cities. Of the seven minor civil divisions, only
the Village of Sturtevant lies entirely within the
watershed boundaries. The portions of the water-
shed lying within each of the seven minor civil
divisions involved are shown in Table 1. Geo-
graphic boundaries of the civil divisions are an
important factor which must be considered in any
areawide planning effort, like the Pike River water-
shed planning program, since the civil divisions
form the basic foundation of the decision-making

Table 1

AREAL EXTENT OF CIVIL DIVISIONS IN THE PIKE RIVER WATERSHED: 1979

Percent of Percent of
Area Within Watershed Civil Division
Civil Watershed Area Within Area Within
Division (square miles) Civil Division Watershed
Kenosha County
CityofKenosha . . ... ...... 2.03 3.94 13.74
Town of Pleasant Prairie . ... .. 2.66 5.16 7.25
TownofSomers........... 25.33 49.15 73.72
Subtotal 30.02 58.25 10.79
Racine County
CityofRRacine . . . ......... 0.57 1.10 4,24
Village of EImwood Park . . .. .. 0.15 0.29 93.75
Village of Sturtevant, . . ... ... 1.56 3.03 100.00
Town of Mt. Pleasant . . . ... .. 19.24 37.33 51.14
Subtotal 21.52 41.75 6.32
Total 51.54 100.00

Source: SEWRPC.
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framework within which intergovernmental, envi-
ronmental, and developmental problems must be
addressed. This is true because the counties and
local municipal units of government all have impor-
tant resource management responsibilities.

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 sani-
tary and utility districts which were created to
provide various urban-related services—such as
sanitary sewerage, water supply, drainage, and solid
waste collection and disposal—to designated por-
tions of rural towns having urban service needs.
There are five such districts within the Pike River
watershed, as shown on Map 3: the Town of Mt.
Pleasant Utility District No. 1, the Mt. Pleasant
Storm Water Drainage District, the Town of Plea-
sant Prairie Sewer Utility District D, the Town of
Somers Sanitary District No. 1, and the Town of
Somers Utility District No. 1.

Another special-purpose unit of government of
concern to the watershed planning program is the
farm drainage district. There remains one legally
constituted drainage district lying partially within
the Pike River watershed, as shown on Map 3. This
is the Kenosha County Farm Drainage District
No. 1. This District operates under the aegis of the
Kenosha County Farm Drainage Board.

Other Agencies Having Resource Management

Responsibilities: Superimposed upon these local
and special-purpose units of government are the
state and federal governments, certain agencies of
which have important responsibilities for resource
conservation and management. These include the
Wisconsin Department of Natural Resources; the
University Extension of the University of Wiscon-
sin; the State Board of Soil and Water Conservation
Districts; the U. S. Department of the Interior,
Geological Survey; the U. S. Environmental Protec-
tion Agency; the U. S. Department of Agriculture,
Soil Conservation Service; and the U. 8. Army
Corps of Engineers.

Demographic and Economic Base

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 com-
munity facilities and services, an understanding of
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the size, characteristics, and spatial distribution of
this population is basic to any watershed planning
effort. The size and other characteristics of the
population of an area are greatly influenced by
growth and other changes in economic activity.
Population features and economic activity must,
therefore, be considered together. It is important
to note, however, that because the Pike River
watershed lies within the urbanizing Kenosha and
Racine 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 pur-
poses must relate the economic activity within the
watershed to the economy of the Kenosha and
Racine metropolitan areas, and to that of the
Southeastern Wisconsin Region. Similarly, the size,
other characteristics, and distribution of the popu-
lation residing within the watershed must be viewed
in relation to similar characteristics of the popula-
tion within the Kenosha and Racine metropolitan
areas as well as within the Region. ‘

Demographic Base: A study of the demographic
base of the watershed includes consideration of
population size, distribution, and composition.

Population Size: The 1975 resident population of
the watershed was estimated at about 29,000 per-
sons, .or about 2 percent of the total population of
the Region. As shown in Table 2 and Figure 4, the
population of the watershed increased by 37 per-
cent between 1950 and 1960, a rate of increase
which was somewhat higher than that of Kenosha
and Racine Counties and of the Region. From
1960 to 1970, the population of the watershed
grew by 33 percent, a rate of growth somewhat
lower than that of the preceding decade, but
significantly higher than the rates of increase of
Kenosha and Racine Counties and of the Region.
This differential in growth rates intensified during
the 1970-1975 period, when it is estimated that
the population of the watershed increased by
19 percent, while that of Kenosha County, Racine
County, and the Region grew by only 7 percent,
5 percent, and 2 percent, respectively. Conse-
guently, the proportion of the total regional popu-
lation which resides in the watershed has increased
from 1 percent in the 1950’s and 1960’s to 2 per-
cent in 1975. The higher growth rate of the water-
shed is consistent with the - redistribution of
population which  has been occurring recently in
the Region. The Pike River watershed is comprised
largely of rural lands adjacent to the Cities of
Kenosha and Racine, and is therefore subject to




Table 2

POPULATION IN THE PIKE RIVER WATERSHED, KENOSHA COUNTY,

RACINE COUNTY, AND THE REGION: SELECTED YEARS 1950-1975

Population
Pike River Kenosha Racine Southeastern
Watershed County County Wisconsin Region
Percent Percent Percent Percent Watershed
Change Change Change Change Population
During During During During as Percent
Preceding Preceding Preceding Preceding of Regional
Year Number Period Number Period Number Period Number Period Popuation
1950 13,262 -- 75,238 -- 109,585 -- 1,240,618 -- 1
1960 18,208 37 100,615 34 141,781 29 1,673,620 27 1
1970 24,224 33 117,917 17 170,838 20 1,756,083 12 1
1975 28,722 19 126,651 7 178,916 5 1,789,871 2 2

Source: SEWRPC.

rapid suburbanization and urbanization. The public
preference in the recent past for low-density resi-
dential development and the concomitant diffusion
of urban development outward from the older
metropolitan centers has resulted in higher rates
of growth in areas contiguous to cities such as
Kenosha and Racine.

Population Distribution: The 1960, 1970, and
1975 watershed population by civil division is
presented in Table 3. The Village of Sturtevant, the
only civil division which lies entirely within the
Pike River watershed, experienced the largest
increase in population from 1960 to 1975, with
a gain of about 2,900 persons. In 1960, 8 percent
of the total watershed population resided in Stur-
tevant; by 1975, this proportion had risen to
15 percent. The City of Racine had a negligible
population in the watershed in 1960, but by 1975,
the City had about 1,900 persons residing in the
watershed, or about 7 percent of the total water-
shed population. Other civil divisions, while show-
ing only a small increase or even a decrease in their
proportion of the total watershed population, also
experienced significant absolute or relative popu-
lation gains. The Town of Pleasant Prairie’s popu-
lation in the watershed almost doubled during
the period 1960 to 1975, from about 350 in 1960
to 650 in 1975. The City of Kenosha and the
Town of Mt. Pleasant experienced large population
gains in the portion of these civil divisions within
the watershed, of about 2,500 and about 2,400,

respectively, during this time period, while both
contained slightly smaller proportions of the
total watershed population in 1975 than they did
in 1960.

As shown on Map 4, most of the Pike River water-
shed has a density of less than 350 persons per
gross square mile, reflecting the watershed’s pre-
dominantly rural character. Only a small portion
of the watershed in 1975 exhibited a population
density in excess of 3,500 or more persons. These
higher density areas included parts of the City of
Racine, the Village of Sturtevant, and the City of
Kenosha, which had densities exceeding 3,600 per-
sons per gross square mile.

Between 1960 and 1975, the overall population
density of the watershed increased from about
350 to about 550 persons per square mile, an
increase of about 57 percent. The overall 1975
watershed population density, together with the
population density of those portions of the various
minor civil divisions within the watershed and the
proportion of the watershed population residing in
these minor civil divisions, is presented in Table 4,

Population Composition: In 1970 the median age
of the resident population of the watershed was
25.2 years, while the median ages of the resident
population of Kenosha and Racine Counties were
about 26.9 years and 26.0 years, respectively, and
of the Region as a whole about 27.6 years. This
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Figure 4

POPULATION OF THE PIKE RIVER
WATERSHED, KENOSHA COUNTY,
RACINE COUNTY, AND THE
REGION: 1900-1975
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differential reflects the rural nature of the water-
shed, for slightly younger age distributions are
normally found in rural-urban fringe and in rural
areas. The average household size in the watershed
in 1970 was 3.67 persons, while the average house-
hold sizes in Kenosha and Racine Counties were
3.26 persons and 3.35 persons, respectively, and in
the Region as a whole 3.18 persons. This again
reflects the predominantly rural character of the
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watershed, for larger household sizes are normally
also more prevalent in rural and rural-urban fringe
areas. In 1970, the average annual income for
households within the watershed was estimated at
$10,440, about equal to that of Racine County,
which had an average income per household of
$10,550, and that of the Region with an average of
$10,330, and higher than that of Kenosha County
with an average of $9,530. The highest average
household income within the watershed—over
$20,000—was found in the Village of Elmwood
Park, while the lowest average income—less than
$8,000—was found in the Kenosha City portion of
the watershed.

Economic Base: The Pike River watershed is
located adjacent to and partially within the
Kenosha and Racine urbanized areas. As such its
economic base cannot be differentiated in any
meaningful way from that of the greater Kenosha
and Racine areas. The resident population of the
watershed can readily commute to jobs located
outside of the watershed, while other residents
in the greater Kenosha and Racine areas can readily
commute to jobs located in the watershed. Some
appreciation of the general character of the water-
shed can, nevertheless, be gained by an exzami-
nation of the size and character of economic
activities in the basin.

Figure 5 shows the relative concentration of jobs
by eight major industrial divisions in 1975 for the
Pike River watershed and the Region. Employment
within the watershed in the eight m: or categories,
estimated at a total of 9,200 jobs, is concentrated
in four major industry categories. Manufacturing
provided the largest number of jobs, with about
2,600 jobs, or about 28 perceit of the total
employment. Government services and educatiun,
private services, and wholesale and retail trade
provided the next largest numbers of jobs; with
about 24, 21, and 18 percent of the total, respec-
tively. Recreation related jobs, which are included
in the private services category, are becoming of
increasing importance to employment within the
watershed. The other four major industry groups
each provided 3 percent or less of the total jobs in
the watershed. About 140 jobs, or less than 2 per-
cent of the total, were provided by agriculture.

The relative concentration of jobs within manu-
facturing, which provided the largest proportion
within the watershed in 1975, is presented in
Figure 6 for the Pike River watershed and the
Region. The majority of manufacturing jobs are



Table 3

POPULATION IN THE PIKE RIVER WATERSHED BY CIVIL DIVISION: 1950, 1960, 1970, 1975

1950 1960 1970 1975
Population Percent of Population Percent of Population Percent of Population Percent of
Civil Within Watershed Within Watershed Within Watershed Within Watershed
Division® Watershed Population Watershed Population Watershed Population Watershed Population
Kenosha County
City of Kenosha (part} . . ... 1,993 15 4974 27 5,774 24 7,446 26
Town of Pleasant Prairie
fpart). . .. ..., ... .. 210 2 348 2 406 2 641 2
Town of Somers {part) . . . . . 3,828 29 4,942 27 5,033 21 5,151 18
Kenosha County
(part) Subtotal 6,031 46 10,264 56 11,213 47 13,238 46
Racine County )
Town of Mt. Pleasant {(part}) . . 6,055 46 6,456 36 8,118 33 8,803 31
City of Racine (part) . .. ... b -- b -- 1,126 4 1,936
Village of Elmwood Park®
fpart). . .. ........... -- -- -- -- 3N 2 391 1
Village of Sturtevant. . . . . .. 1,176 9 1,488 8 3,376 14 4,354 15
Racine County
(part) Subtotal 7,231 54 7.944 a4 13,011 53 