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STATEMENT OF THE CHAIRMAN

The Southeastern Wisconsin Regional Planning Commission was created in September 1960 upon the
petitions of the seven constituent county boards filed pursuant to the State Regional Planning Enabl-
ing Act. This Act provides, in part, that it shall be the function and duty of the Commission to
prepare an advisory comprehensive plan for the physical development of the Region. This compre-
hensive plan is to be so drafted as to give due consideration to the factors of public health, safety,
order, conveniency, urgency, and economy in the regional development process, In January 1963 the
Commission, with the full approval and financial assistance of the seven member counties, the State
Highway Commission of Wisconsin, the U. S. Bureau of Public Roads, and the U. S. Department of
Housing and Urban Development, began a three and one-half year regional land use-transportation
study, the purpose of this study being to provide two of the key elements of the comprehensive
regional development plan: a regional land use plan and a regional transportation system plan.

Three major study reports will be provided. The first report entitled, Inventory Findings 1963,
Volume 1, SEWRPC Planning Report No. 7, was published in May 1965. It represents a sum-
mary of the factual findings of the many inventories which are required to provide the basis for an
analysis of the land use and transportation problems of the Region. This, the second report, is
concerned with the formulation of regional development objectives, principles, and standards; the
forecasts of future growth in the Region; and the presentation and evaluation of three alternative
regional land use-transportation plans designed to meet the anticipated growth and change. This
report will provide the basis for the selection of a final regional land use-transportation plan from
the aforementioned three alternative regional land use-transportation plans. The third report, due
to be released this Fall, will detail the final plan and make recommendations for its implementation.

The three alternative plans covered in this report have been designed in such a manner as to meet
the approved objectives for regional development. They were prepared and tested, using advanced
planning techniques. The advantages and disadvantages, together with benefits and costs of each
separate plan, are fully presented in this report. A most careful review and study of this report by
all responsible public officials is respectfully requested., A public hearing hereon will be conducted
by the Commission this Fall.

Acknowledgment must be given for the valuable assistance and guidance of the Technical Coordinat-
ing and Advisory Committee and the Intergovernmental Coordinating Committee on Regional Land
Use-Transportation Planning. A strong attitude of cooperation between the related and participating
agencies and this Commission continues to prevail. These advisory Committees provide a nucleus
of technicians, as well as a group of informed public officials. The Commission will continue to
draw upon them for their sound advice and assistance as it proceeds with its responsibility and
duty of providing stable and intelligent guidelines for the future development of this Southeastern

Wisconsin Region.
Respectfylly,© 7 /

George C. Berteau
Chairman
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Chapter 1
INTRODUCTION

This report is the second in a series of three vol-
umes, which together present the major findings
and recommendations of the SEWRPC Regional
Land Use-Transportation Study. The first vol-
ume, published in May 1965, set forth the basic
principles and concepts underlying the study and
presented in summary form the basic facts which
together describe the existing state of the sys-
tems being planned and are, therefore, pertinent
to long-range land use and transportation plan-
ning in southeastern Wisconsin.

This, the second volume, is concerned with the
formulation of regional development objectives,
principles, and standards; the forecast of fu-
ture growth and change in the Region; and the
presentation and evaluation of alternative land
use-transportation plans designed to meet the
anticipated growth and change. This report is
intended to provide the basis for the selection
of the final regional land use-transportation plan
from among the alternative development plans
proposed.

The third and final volume of the series will de-
tail the land use-transportation plan finally se-
lected and recommended for implementation. It
will propose a staging for land use and trans-
portation system development and will set forth
detailed plans for certain selected corridors of
transportation movement,

THE LAND USE-TRANSPORTATION PLANNING
PROCESS—A BRIEF REVIEW

The nature of the land use-transportation plan-
ning problem, the basic principles and concepts
underlying the land use-transportation planning
process, and the process itself were all des-
scribed in the first volume of this series; and
reference should be made to that volume for a
more detailed discussion of the need for, pur-
poses of, and methods of planning for regional
land use and transportation system development.

It is important to note in review, however, that
the generalized alternative land use-transporta-
tion plans presented in this volume have been

developed through a seven-step planning process
by which the Region and its principal functional
relationships can be accurately described, both
graphically and numerically; the complex move-
ment of people and vehicles over highway and
transit facilities simulated; and the effects of
different courses of action with respect to re-
gional land use and transportation system devel-
opment evaluated. The seven steps involved in
this planning process are: 1) study design; 2) for-
mulation of objectives, principles, and standards;
3) inventory; 4) analysis and forecast; 5) plan
design; 6) plan test and evaluation; and 7) plan
selection and adoption. Plan implementation, al-
though necessarily a step beyond the foregoing
planning process, must be considered throughout
the process if the plans are to be realized. In
fact, one of the primary objectives of the crit-
ical plan test and evaluation step is to test plan
proposals for feasibility of implementation.

The first of these seven steps in the planning
process—study design—has been described and
its results set forth in the original study pro-
spectus, in the detailed study design, and in the
procedural manuals governing the si:udy.I The
third step—inventory—has been described and its
findings set forth in Volume 1 of this report ser-
ies.? This important step provided the necessary
information base for step four—analysis and fore-
cast; step five—plan design; and step six—plan
test and evaluation, This volume will describe
and present the results of these three steps in
the planning process, together with the formula-
tion of objectives and standards. A brief exam-
ination of each of these steps is included here

in order to clarify their function in the planning

' See SEWRPC Regional Planning Program Prospectus,
April 1962; SEWRPC Regional Land Use-Transportation
Study Design, August 1963; SEWRPC Procedural Manual
No. 1, Organization Charts and Position Descriptions,
July 1963; SEWRPC Procedural Manual No. 2, Home In-
terview Survey, December 1963; SEWRPC Procedural Man-
ual No. 3, Truck and Taxi Survey, May 1964; SEWRPC
Procedural Manual No. 4, External Survey, August 1963;
SEWRPC Procedural Manual No. 5, Land Use Survey, May
1963; SEWRPC PBrocedural Manual No. 6, Coding, May 1964.

2 SEWRPC Planning Report No. 7, Volume 1, Inven-
tory Findings - 1963, May 1965.




sequence. The seventh step in the planning pro-
cess—plan selection and adoption—together with
its results, will be the subject of Volume 3 in
this report series.

Formulation of Objectives and Standards

Since planning is a rational process for formu-
lating and meeting objectives, the formulation of
objectives is an essential task which must be
undertaken before plans can be prepared. The
objectives chosen guide the preparation of alter-
native plans and, when converted to standards,
provide the criteria for evaluating and selecting
from among the alternatives. Since objectives
provide the logical basis for plan synthesis, the
formulation of sound objectives is a crucial step
in the planning proccss. Yet, the process of for-
mulating objectives has received relatively little
attention in most planning operations. The lack
of a comprehensive and tested approach to the
problem of formulating objectives, however, pro-
vides no valid excuse for neglecting this funda-
mental task.

It is important to recognize that, because the
formulation of objectives involves a formal defi-
nition of a desirable physical system by listing,
in effect, the broad needs which the system aims
to satisfy, the objectives implicitly reflect an un-
derlying value system. Thus, every physical de-
velopment plan is accompanied by its own unique
value system. The diverse nature of value sys-
tems in a complex urban society complicates the
process of goal formulation and makes it one
of the most difficult tasks of the planning pro-
cess. This difficulty relates in part to the lack
of a clear-cut basis for a choice between value
systems and in part to the reluctance of pub-
lic officials to make an explicit choice of ul-
timate goals. Yet, it is much more important
to choose the ''right' objectives than the "right"
plan. To choose the wrong objectives is to solve
the wrong problem; to choose the wrong plan is
merely to choose a less efficient physical system.
While, because of differing value systems, there
may be no single argument to support a given
choice of objectives, it is possible to state cer-
tain planning principles which provide at least
some support for the choice; and this has been
done herein.

Objectives cannot be intelligently chosen without
knowledge of the causal relationships existing
between objectives and means. This suggests
that the formulation of objectives is best done

by people with prior knowledge of the social,
economic, and technical means of achieving the
objectives, as well as of the underlying value
systems. Even so, it must be recognized that
the objectives may change as a selection is at-
tempted from among alternative means or plans.
In the process of evaluating alternative plans, the
various alternative plan proposals are ranked ac-
cording to ability to meet objectives. If the best
plan so identified nevertheless falls short of the
chosen objectives, either a better plan must be
synthesized or the objectives must be compro-
mised. The plan evaluation provides the basis
for deciding which objectives to compromise. The
compromises may take three forms: certain ob-
jectives may be dropped because their satisfaction
has been proven unrealistic; new objectives may
be suggested; or conflicts between inconsistent
objectives may be balanced out. Thus, formula-
tion of objectives must proceed hand in hand with
plan design and plan implementation as a part of
a continuing planning process.

Concern for objectives cannot end with a mere
listing ofdesired goals. The goals must be related
in a demonstrable and, wherever possible, quanti-
fiable manner to physical development proposals.
Only through such a relationship can alternative
development proposals be properly evaluated. This
relationship is accomplished through a set of sup-
porting standards for each chosen objective.

Forecasting—The Determination of Future Needs
Although the preparation of forecasts is not plan-
ning, the preparation of all plans must begin with
some kind of forecast. In any planning effort,
forecasts are required of all future events and
conditions which are outside the scope of the plan
but which will affect plan design or implemen-
tation. For example, the future demand for land,
transportation, and natural resources will de-
pend primarily upon the size of the future pop-
ulation and the nature of future economic activity
within the Region. Control of changes in popu-
lation and economic activity levels lies largely
outside the scope of governmental activity at the
regional and local levels, outside the scope of
the physical planning process, and certainly out-
side the scope of a land use-transportation plan.
Future population and economic activity levels
must, therefore, be forecast. These levels, in
turn, determine the aggregate future land use de-
mand. This is not to say, however, that govern-
mental policies at the regional and local levels




cannot influence the course of economic devel-
opment and consequently of population growth,
For example, the provision of efficient regional
transportation and utility systems can contribute
to favorable industrial location decisions even
though the provision of such systems cannot di-
rectly generate economic growth.

The preparation of a transportation plan by itself,
as has been the practice in some metropolitan
areas, requires that the spatial distribution of
future land use, too, be considered outside the
scope of the plan and, therefore, an element to
be forecast. In the SEWRPC regional land use-
transportation planning program, however, the
spatial distribution of future land use is within
the scope of the plan and, therefore, becomes
a design rather than a forecast problem. Indeed,
the preparation of a forecast of the spatial dis-
tribution of land use would be a contradiction
of the basic principles and concepts underlying
the regional land use-transportation study.

1t should be noted, however, that it is necessary
to forecast the future gross regional requirements
for each of the major land use categories even
though it is not necessary to forecast the spatial
distribution of these land uses. This is necessary
since the land use plans to be prepared must meet
these regional needs. These forecasts of gross
land use requirements, along with the forecasts
of future levels of population and employment
on which they are based, and forecasts of income,
automobile and truck availability, and public reve-
nues are presented herein.

Two important considerations involved in the pre-
paration of necessary forecasts are the forecast
target date and the forecast accuracy require-
ments. Both the land use pattern and the trans-
portation system must be planned for anticipated
demand at some future point in time. In the plan-
ning of transportation systems, this "design year"
is usually established by the expected life of the
first facilities to be constructed in implementation
of the plan. This also permits associated fore-
casts to be more readily tempered by predictable
changes in technology. Although it may be argued
that the design year for land use development
should be extended further into the future than
that for transportation 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.

Forecast accuracy requirements depend on the
use to be made of the forecasts; and, as applied
to land use and transportation planning, the crit-
ical 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 fore-
cast tolerances within that range wherein only
the timing and not the basic structure of the plans
will be affected.

Plan Design

Plan synthesis or design forms the heart of the
planning process. The most well-conceived ob-
jectives; the most sophisticated data collection,
processing, and analysis operations; and the most
accurate forecasts are of little value if they do
not ultimately result in sound plans to meet the
objectives in light of forecast needs. The outputs
of each of the three planning operations—formu-
lation of objectives and standards, inventory, and
forecast—become inputs to the design problem of
plan synthesis.

The land use plan design problem consists es-
sentially of determining the allocation of a scarce
resource—land—between competing and often con-
flicting demands. This allocation must be ac-
complished so as to satisfy the aggregate needs
for each land use and comply with the design
standards derived from the plan objectives, all
at a feasible cost. The transportation plan de-
sign problem requires a similar reconciliation
between travel demand derived from the land
use plan adopted, transportation design standards,
existing facilities, and new facility costs.

The task of designing two of the major components
of an environment for over two million people is
a most complex and difficult problem. Not only
is each component in itself a major problem in
terms of the sheer size of the system to be de-
signed, but the pattern of interaction between the
components is exceedingly complex and constantly
changing. The land use pattern must enable peo-
ple to live in close cooperation and yet freely
pursue an enormous variety of interests. It must
minimize conflicts between population growth and
limited land and water resources; maintain an
ecological balance of human, animal, and plant
life; and avoid gross public health and welfare
problems. The transportation system must not
only serve and promote a desirable land use pat-
tern but do so without creating a demand which
aggravates its own congestion. The combined land
use-transportation system must be organized so



that its construction and reconstruction does not
constantly disrupt its performance.

The magnitude of such a design problem ap-
proaches an almost insoluble level of complex-
ity; yet, no substitute for intuition in plan design
has so far been found, much less developed to
a practical level. Means do exist, however, for
reducing the gap between the necessary intuitive
and integrative grasp of the problem and its grow-
ing magnitude; and these have been fully applied in
the regional land use-transportation study. They
center primarily on the application of systems
engineering techniques to the quantitative test of
both the land use and transportation system plans,
as described below under the plan test and eval-
uation phase. Yet, the quantitative tests involved
in these techniques, while powerful aids to the
determination of the adequacy of the plan design,
are of strictly limited usefulness in actual plan
synthesis. Consequently, it is still necessary to
develop both the land use and transportation plan
by traditional graphic and analytical '"cut and try"
methods, then to quantitatively test the resulting
design by application of simulation model tech-
niques, and then make necessary adjustments in
the design until a workable plan has been evolved.

Yet the same mathematical techniques which make
quantitative plan test possible mayeventually make
a more logical and efficient plan synthesis pos-
sible. Indeed, such application has been explored
by the Commission with promising results for
land use plan design application.® These tech-
niques are not yet sufficiently developed, however,
to be applied practically; and no efforts have been
made to apply these techniques to regional land
use or transportation plan synthesis.

In order to overcome the limitations of individ-
ual intuitive grasp of the design problem, maxi-
mum resort was made to team effort in the actual
plan synthesis; the knowledge and experience of
those state and local planners and engineers most
familiar with selected geographic and functional
areas was applied to the plan synthesis process
through careful committee review and, where nec-
essary, interchange of staff. Finally and most
importantly, it should be noted that in both land
use and transportation plan synthesis the Com-
mission had at its disposal far more definitive

3 SEWRPC Technical Report No. 3, A Mathematical
Approach to Urban Design, January 1966.

information bearing on the problem than has ever
before been available; and this fact alone made
the traditional plan synthesis techniques applied
far more powerful.

Plan Test and Evaluation

If the plans developed in the design stage of the
planning process are to be practical and work-
able and thereby realized in terms of actual land
use and transportation system development, some
measures must be applied as quantitative tests
of the feasibility of alternative plans during plan
synthesis and in advance of plan adoption and
implementation. Traffic simulation models have
been developed over the past decade for appli-
cation in transportation planning that make it pos-
sible to determine the existing and potential travel
demand on any proposed transportation network.

Using these simulation models, it is possible
to test and verify the workability and efficiency
of any proposed transportation system network.
The quantitative assignment of traffic to the net-
work will reveal areas of over or under capacity
and provide the basis for network modification
during plan design, ultimately resulting in a prac-
tical and efficient transportation system plan for
which development costs can be calculated. Such
assignment also permits the calculation of user
benefits for benefit-cost analyses. Finally, such
assignment provides a more precise basis for
the application of standards so that the degree to
which each alternative transportation plan meets
the chosen objectives can be better determined.

While the validity and usefulness of this trans-
portation simulation technique has been proven in
other urban transportation studies, similar model
techniques suitable for testing the feasibility of
proposed land use plans have not yet been suc-
cessfully applied. Conventional land use planning
techniques normally involve quantitative test only
to the degree that the aggregate areas allocated
to the various land uses in the alternative plans
are scaled against the various land use demands.
Test and evaluation beyond such scaling of supply
versus demand normally involve qualitative eval-
uation of the degree to which each alternative land
use plan meets development objectives and stand-
ards and of the legal feasibility of the alterna-
tives. These conventional techniques have all been
applied in the land use-transportation study; and,



in addition, the effects of each alternative land
use plan on the natural resource base have been
both qualitatively and quantitatively evaluated and
the financial feasibility of each alternative land
use plan established.

Many private decisions by individual land devel-
opers, builders, and households, as well as public
decisions by units and agencies of government,
interact to determine the regional land use pat-
tern. A need, therefore, exists to test the feas-
ibility of any regional land use plan proposals
beyond the gross demand tests provided by the ex-
panded conventional land use planning techniques.
In the regional land use-transportation study, an
experimental land use simulation model capable
of representing the decision processes of house-
holds and business firms influential in land devel-
opment has been developed to meet this need.
The basic problem of land use plan test using
simulation model techniques may be stated as:
given a target plan, determine whether this plan
can be attained considering behavioral patterns
of land developers, builders, and households; pub-
lic land use controls; and public works programs.
Using a land use simulation model, a number of
experimental simulation runs can be performed
with differing land use control policies and the
practicality of the plan determined.

Plan Selection and Adoption

In the land use-transportation study, not one but
a number of alternative land use plans were de-
veloped, each with its supporting transportation
system plan. These are presenied herein in sum-
mary form. The general approach contemplated
for the selection of one plan from among these
alternatives is to proceed through the use of the
advisory committee structure and hearings to a
final decision and plan adoption by the Commis-
sion, in accordance with the provisions of the
state enabling legislation. Since plan selection and
adoption necessarily involve both technical and
nontechnical policy determinations, they must be
founded in the active involvement throughout the
entire planning process of the various governmen-
tal bodies, technical agencies, and private inter-
est groups concerned with regional development.
Such involvement is particularly important in light
of the advisory role of the Commission in shap-
ing regional development. The use of advisory
committees and both formal and informal hear-
ings appears to be the most practical and ef-
fective procedure available for involving public
officials, technicians, and citizens in the plan-
ning process and of openly arriving at agreement
among the affected governmental bodies and agen-
cies on objectives and on plans which can be
jointly implemented.







Chapter 11
OBJECTIVES, PRINCIPLES, AND STANDARDS

INTRODUCTION

As previously noted, planning is a rational process
for formulating and meeting objectives; and the
formulation of objectives is, therefore, an essen-
tial task which must be undertaken before plans
can be prepared. The formulation of objectives
for organizations whose functions are directed
primarily at a single purpose or interest and,
therefore, are direct and clear cut is a relatively
easy task. The seven-county Southeastern Wis-
consin Planning Region is, however, composed of
many diverse and often divergent interests; con-
sequently, the formulation of objectives for the
preparation of advisory comprehensive regional
development plans is a very difficult task.

Soundly conceived regional development objec-
tives should incorporate the combined knowledge
of many people who are informed about the Region
and should be established by duly elected or ap-
pointed representatives legally assigned this task,
rather than by planning technicians. This is par-
ticularly important because of the value system
implications inherent in any set of development
objectives, Active participation by duly elected
or appointed public officials and by citizen leaders
in the regional planning program is implicit in
the structure and organization of the Southeastern
Wisconsin Regional Planning Commission itself.
Moreover, the Commission very early inits exist-
ence recognized that the task of guiding the broad
spectrum of related public and private development
programs which would influence, and be influenced
by, a comprehensive regional planning program
would require an even broader opportunity for the
active participation of public officials and private
interest groups in the regional planning process.
In light of this recognition, the Commission pro-
vided forthe establishment of advisory committees
to assist the Commission and its staff in the con-
duct of the regional planning program.

The advisory committee structure created by the
Commission for the regional land-use transporta-
tion study has been described in Volume 1 of this
report. The use of these advisory committees
appears to be the most practical and effective

procedure available for involving officials, tech-
nicians, and citizens in the regional planning pro-
cess and of openly arriving at decisions and action
programs which can shape the future physical
development of the Region. Only by combining
the accumulated knowledge and experience which
the various advisory committee members possess
about the Region can a meaningful expression of
the desired direction, magnitude, and quality of
future regional development be obtained. One of
the major tasks of these committees, therefore,
is to assist in the formulation of regional develop-
ment objectives, supporting planning principles,
and planning standards. This chapter sets forth
the regional land use-transportation planning ob-
jectives, principles, and standards which have
been adopted by the Commission after careful re-
view and recommendation by the advisory com-
mittees concerned.

BASIC CONCEPTS AND DEFINITIONS

The term 'objective' is subject to a wide range
of interpretation and application and is closely
linked to other terms often used in planning work
which are equally subject to a wide range of inter-
pretation and application. The following defini-
tions have, therefore, been adopted in order to
provide a common frame of reference:

1. Objective; a goal or end toward the at-
tainment of which plans and policies are
directed.

2. Principle; a fundamental, primary, or
generally accepted tenet used to support
objectives and prepare standards and plans.

3. Standard; a criterion used as a basis of
comparison to determine the adequacy of
plan proposals to attain objectives.

4, Plan; a design which seeks to achieve
agreed upon objectives.

5. Policy; a rule or course of action used to
ensure plan implementation.



6. Program; a coordinated series of policies
and actions to carry out a plan.

Although this chapter deals only with the first
three of these terms, an understanding of the in-
terrelationship between the foregoing definitions
and the basic concepts which they represent is es-
sential to the following discussion of objectives,
principles, and standards.

OBJECTIVES

Objectives, in order to be useful in the regional
land use-transportation planning process, must
be sound logically and related in a demonstrable
and measurable way to alternative physical devel-
opment proposals. This is necessary because it
is the legal duty and function of the Commission
to prepare a comprehensive plan for the physical
development of the Region and, more particularly,
because it is the purpose of the regional land use-
transportation study to prepare two of the key
elements of such a plan: a land use plan and a
transportation plan. Only if the objectives are
clearly relatable to physical development and only
if they are subject to objective test can an intel-
ligent choice be made from among alternative
plans in order to select the one plan or com-
bination of plans which best meets the agreed
upon objectives.

Recognizing that: 1) various public and private in-
terest groups within a region as large and diverse
as southeastern Wisconsin may have varying and
at times conflicting objectives; 2) many of these
objectives are of a qualitative nature and, there-
fore, difficult to quantify; and 3) many objectives
which may be held to be important by the various
interest groups within the Region may not be re-
lated in a demonstrable manner to physical de-
velopment plans, the Commission has identified
two basic types of objectives. These are: gen-
eral development objectives, which are by their
very nature either qualitative or difficult to re-
late directly to development plans, and specific
development objectives, which can be directly re-
lated to physical development plans and at least
crudely quantified.

General Objectives

The following general development objectives have
been adopted by the Commission after careful re-
view and recommendation by the Technical Coor-
dinating and Advisory Committee and the Inter-
governmental Coordinating Committee on Regional
Land Use-Transportation Planning:

1. Economic growth at a maximum rate, con-
sistent with regional resources, and pri-
mary dependence on free enterprise in
order to provide maximum em‘ployment
opportunities for the expanding labor force
of the Region.

2. A wide range of employment opportunities
through a broad, diversified economic base.

3. Conservation and protection of desirable
existing residential, commercial, indus-
trial, andagricultural developmentin order
to maintain desirable social and economic
values; renewal of obsolete and deteriorat-
ing residential, commercial, and indus-
trial areas in the rural as well as in the
urban areas of the Region; and prevention
of slums and blight.

4. A broad range of choice among housing de-
signs, types, and costs, recognizing chang-
ing trends in age group composition, in-
come, and family living habits.

5. An adequate and balanced level of com-
munity services and facilities.

6. An efficient and equitable allocation of fis-
cal resources within the public sector of
the economy.

7. An attractive and healthful physical and so-
cial environment with ample opportunities
for education, cultural activities, and out-
door recreation.

8. Protection, wise use, and sound develop-
ment of the natural resource base.

9. Development of communities having dis-
tinctive individual character, based on
physical conditions, historical factors, and
local desires.

The foregoing general development objectives are
proposed as goals which public policy within the
Region should promote. They are all necessar-
ily general but, nevertheless, provide the broad
framework within which regional planning can take
place and the more specific goals of the various
functional elements and component parts of the
Region stated and pursued. The statement of these
objectives is concerned entirely with ends and not
with means, and the principal emphasis of these



general objectives is on those aspects of regional
development which relate either to the expendi-
ture of public funds or to the effects of govern-
ment actions and regulations. With respect to
these general development objectives, it will be
deemed sufficient to arrive at a consensus among
the advisory committees and the Commission it-
self that the plan proposals do not conflict with the
objectives. Such a consensus represents the most
practical evaluation of the ability of the alterna-
tive plan proposals to meet the general develop-
ment objectives.

Specific Development Objectives

Within the framework established by the general
development objectives, a secondary set of more
specific objectives can be postulated which will be
directly relatable to physical development plans
and can be at least crudely quantified. The quan-
tification is facilitated by complementing each
specific objective with a set of quantifiable plan-
ning standards which are, in turn, directly relat-
able to a planning principle which supports the
chosen objective., The planning principles thus
augment each specific objective by asserting its
inherent validity as an objective.

The specific objectives which have been adopted by
the Commission after careful review and recom-
mendation by the advisory committees are herein
listed separately for land use and transportation
planning purposes. It should be emphasized, how-
ever, that land use and transportation are inex-
tricably linked; and, therefore, land use planning
objectives cannot be separated from transportation
planning objectives. The separate listing of the
specific objectives herein is only for convenience
of organization and presentation.

Land Use Development Objectives

The specific objectives adopted for the regional
land use plan are largely self-descriptive. They
are concerned primarily with spatial allocation
to, and distribution of, the various land uses,
land use compatibility, resource protection, and
accessibility. The following specific land use de-
velopment objectives have been adopted by the
Commission after careful review and recommen-
dation by the Technical Coordinating and Advisory
Committee and the Intergovernmental Coordinat-
ing Committee on Regional Land Use-Transporta-
tion Planning:

1. A balanced allocation of space to the vari-
ous land use categories which meets the

social, physical, and economic needs of -
the regional population.

2. A spatial . distribution of the various land
uses which will result in a compatible ar-
rangement of land uses.

3. A spatial distribution of the various land
uses which will result in the protection,
wise use, and development of the natural
resources of the Region: soils, inland
lakes and streams, wetlands, woodlands,
and wildlife.

4. A spatial distribution of the various land
uses which is properly related to the sup-
porting transportation, utility, and public
facility systems in order to assure the
economical provision of transportation,

utility, and public facility services.

5. The development and conservation of resi-
dential areas within a physical environ-
ment that is healthy, safe, convenient,
and attractive.

6. The preservation and provision of a variety
of suitable industrial and commercial sites
both in terms of physical characteristics
and location.

7. The preservation and provision of open
space to enhance the total quality of the
regional environment, maximize essential
natural resource availability, give form
and structure to urban development, and
facilitate the ultimate attainment of a bal-
anced year-round outdoor recreational pro-
-gram providing a full range of facilities for
all age groups.

8. The preservation of land areasfor agricul-
tural uses to provide for certain special
types of agriculture, provide a reserve for
future needs, and ensure the preservation
of those rural areas which provide wildlife
habitat and which are essential to shape
and order urban development.

Transportation System Development Objectives

The specific objectives adopted for the regional
transportation plan are concerned primarily with
a balanced transportation system, alleviating traf-
fic congestion, reducing travel times and accident
exposure, and minimizing costs and disruptive




effects upon communities and natural resources.
The following specific transportation development
objectives have been adopted by the Commission
after careful review and recommendation by the
Technical Coordinating and Advisory Committee
and the Intergovernmental Coordinating Committee
on Regional Land Use-Transportation Planning:

1. An integrated transportation system which
will effectively serve the existing re-
gional land use pattern and promote the
implementation of the regional land use
plan, meeting the anticipated travel de-
mand generated by the existing and pro-
posed land uses.

2. A balanced transportation system provid-
ing the appropriate types of transportation
service needed by the various subareas of
the Region at an adequate level of service.

3. The alleviation of traffic congestion and
the reduction of travel time between com-
ponent parts of the Region.

4. The reduction of accident exposure and
provision of increased travel safety.

5. A transportation system which is both eco-
nomical and efficient, meeting all other
objectives at the lowest cost possible.

6. Theminimization of disruption of desirable
existing neighborhood and community de-
velopment and of deterioration or destruc-
tion of the natural resource base.

7. A high aesthetic quality in the transporta-
tion system with proper visual relation of
the major transportation facilities to the
land and cityscape.

PRINCIPLES AND STANDARDS

Complementing each of the foregoing specific land
use and transportation development objectives is'a
planning principle and a set of planning standards.
These are set forth in Tables 1 and 2. Each set
of standards is directly relatable to the planning
principle, as well as to the objective, and serves
to facilitate quantitative application of the objec-
tives in plan design, test, and evaluation. The
planning principle, moreover, supports each spe-
cific objective by asserting its validity. In the
preparation of the necessary planning principles,
a careful search of the planning literature failed
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to reveal a documented set of comprehensive prin-
ciples which were universally accepted as tenets
basic to the physical planning process. It was
necessary, therefore, to adapt such principles as
could be found to the regional planning effort and
then to draw upon the collective experience of the
practitioners of the many technical disciplines
represented on the Technical Coordinating and
Advisory Committee to formulate additional prin-
ciples to augment those adapted from the litera-
ture. Thus, through the combined knowledge of
experienced technicians, a set of comprehensive
planning principles was formulated which can be
used as guidelines in the planning process. While
it is probable that the rapidly developing tech-
nology of planning will ultimately modify the prin-
ciples so prepared and will require and suggest
additional principles, it is hoped that those herein
adopted will form a sound initial basis for future
improvement and expansion.

The planning standards herein adopted fall into two
groups: comparative and absolute. The compara-
tive standards, because of their very nature, can
be applied only through a comparison of alterna-
tive plan proposals. An example of such a stand-
ard is minimizing the total vehicle miles of travel
within the Region, No desirable value can be re-
alistically assigned to this standard. Its applica-
tion, therefore, must be a comparative one in
which the alternative plan resulting in the lowest
vehicle miles of travelis deemed to best meet this
standard. Absolute standards can be applied indi-
vidually to each alternate plan proposal since they
are expressed in terms of maximum, minimum,
or desirable values. An example of such a stand-
ard is the desirable maximum walking distance of
one-half mile from any home to a local park.

The standards set forth herein should serve not
only as aids in the development, test, and evalua-
tion of regional land use and transportation plans
but also in the development, test, and evaluation
of local land use and transportation plans and in

the development of plan implementation policies

and programs as well,

OVERRIDING CONSIDERATIONS

In the application of the planning standards and in
the preparation of the regional land use-transpor-
tation plans, several overriding considerations
must be recognized. First, it must be recognized
that each proposed transportation plan must con-
stitute an integrated system. It is not possible
from an application of the standards alone, how-



ever, to assure such a system since they cannot
be used to determine the effect of individual fa-
cilities on each other or on the system as a whole.
This requires the application of traffic simulation
models to quantitatively test the proposed system,
thereby permitting adjustment of the spatial dis-
tribution and capacities of the system to the exist-
ing and future travel demand as derived from the
land use plan. Second, it must be recognized that
an overall evaluation of each transportation plan
must be made on the basis of cost. Such an analy-
sis may show that the attainment of one or more
of the standards is beyond the economic capability
of the Region and, therefore, that the standards
cannot be met practically and must be either re-
duced or eliminated. Third, it must be recognized
that it is unlikely that any one plan proposal will
meet all of the standards completely; and the ex-
tent to which each standard is met, exceeded, or
violated must serve as a measure of the ability of
each alternative plan proposal to achieve the spe-
cific objectives which the given standard comple-
ments. Fourth, it must be recognized that certain
objectives and standards may be in conflict, re-

Table
LAND USE PLANNING OBJECTIVES,

OBJECTIVE

quiring resolution through compromise, and that
meaningful plan evaluation can only take place
through a comprehensive assessment of each of
the alternative plans against all of the standards.
Finally, it must be recognized that the standards
must be very judiciously applied to areas or facil-
ities which are already partially or fully developed
since such application may require extensive re-
newal or reconstruction programs. Particularly,
in this respect, it should also be noted that the
land use standards which are concerned with nat-
ural resource protection, use, or development re-
late primarily to those areas of the Region where
the resource base has not as yet been signifi-
cantly deteriorated, depleted, or destroyed. In
areas where such deterioration, depletion, or
destruction has already occurred, application of
the standards may make it necessary to inaugurate
programs which would restore the resource base
to a higher level of quality, as well as quantity.'

' For a detailed analysis of stream water quality
conditions and an evaluation of water quality stand-
ards, see SEWRPC Technical Report No. 4, Water Qual-
ity and Flow of Streams in Southeastern Wisconsin.

|
PRINCIPLES, AND STANDARDS

NO. 1

A balanced allocation of space to the various land use categories which meets the social, phys-
ical, and economic needs of the regional population.

PRINCIPLE

The planned supply of land set aside for any given use should approximate the known and antic-

ipated demand for that use.

STANDARDS

1. For each additional 1,000 persons to be accommodated within the Region at each density, the
following minimum amounts of land should be set aside:

Residential Land Net Area? Gross AreaP

Low density 250 acres/1,000 persons 312 acres/1,000 persons
Medium density 70 acres/1,000 persons 98 acres/1,000 persons
High density 25 acres/1,000 persons 38 acres/1,000 persons

Governmental and Institutional Land

Regionald
Local®

Park and Recreation Landf

Regioqalh
Local?

Gross Area®

3 acres/1,000 persons
6 acres/1,000 persons

Gross Area®

4 acres/1,000 persons
10 acres/1,000 persons

2. For each additional 100 commercial and industrial employees to be accommodated within the
Region, the following minimum amounts of land should be set aside.
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Gross Areaj

Commercial landk 5 acres/100 employees
Industrial land! 7 acres/100 employees

OBJECTIVE NO. 2

A spatial distribution of the various land uses which will result in a compatible arrangement
of land uses.

PRINCIPLE

The proper allocation of uses to land can avoid or minimize hazards and dangers to health,
safety, and welfare and maximize amenity and convenience in terms of aqcessibility to sup-
porting land uses.

STANDARDS

1. Residential uses should be located within planning units which contain, within a reason-
able walking distance, necessary supporting local service uses, such as neighborhood park,
local commercial, and elementary school facilities, and should have reasonable access through
the appropriate component of the transportation system to employment, commercial and cultural
centers, and secondary school facilities.

2. Regional commercial uses should be located in centers of concentrated activity on only one
side of an arterial street and should be afforded direct access™ to the arterial street system.

3. Industrial uses should be located to have direct access to highway facilities and reason-
able access through the appropriate component of the transportation system to residential areas
and to railway and airport facilities and should not be intermixed with commercial, residen-
tial, governmental, recreational, or institutional land uses.

OBJECTIVE NO. 3

A spatial distribution of the various land uses which will result in the protection, wise use,
and development of the natural resources of the Region.

PRINCIPLE

The proper allocation of uses to land can assist in maintaining an ecological balance between
the activities of man and the natural environment which supports him.

A. Soils
Principle

The proper relation of urban and rural land use development to soils can serve to avoid many
environmental problems, aid in the establishment of better regional settlement patterns, and
promote the wise use of an irreplaceable resource.

STANDARDS

1. Urban development, particularly for residential use, shall be located only in those areas
which do not contain significant concentrations of soils rated in the regional detailed opera-
tional soil survey as poor, questionable, or very poor for such development. Significant con-
centrations are defined as follows:

a. In areas® to be developed for low-density residential use, no more than 2.5 percent of
the gross area should be covered by soils rated in the regional soil survey as poor,
questionable, or very poor for such development.

b. In areas to be developed for medium-density residential use, no more than 3.5 percent of
the gross area should be covered by soils rated in the regional soil survey as poor, ques-
tionable, or very poor for such development.
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c. In areas to be developed for high-density residential use, no more than 5.0 percent of
the gross area should be covered by soils rated in the regional soil survey as poor, ques-
tionable, or very poor for such development.

2. Rural development, principally agricultural land uses, shall be allocated primarily to those
areas covered by soils rated in the regional soil survey as very good, good, or fair for
such uses,

3. Land developed or proposed to be developed without public sanitary sewer service should be
located only on areas covered by soils rated in the regional soil survey as very good, good,
or fair for such development.

B. Inland Lakes. and Streams
Principle

Inland lakes and streams contribute to the atmospheric water supply through evaporation; pro-
vide a suitable environment for desirable and sometimes unique plant and animal life; provide
the population with opportunities for certain scientific, cultural, and educational pursuits;
constitute prime recreational areas; provide a desirable aesthetic setting for certain types
of land use development; serve to store and convey flood waters; and provide certain water
withdrawal requirements.

STANDARDS

1. A minimum of 25 percent of the perimeter or shoreline frontage of lakes having a surface
area in excess of 50 acres and of both banks of all perennial streams should be maintained in
a natural state.

2. A minimum of 10 percent of the shoreline of each inland lake having a surface area in excess
of 50 acres should be maintained for public uses, such as a beach area, pleasure craft marina,
or park.

3. Not more than 50 percent of the length of the shoreline of inland lakes having a surface
area in excess of 50 acres and of perennial streams should be allocated to urban development
except park and outdoor recreational uses.

4. In addition, it is desirable that 25 percent of the shoreline of each inland lake having a
surface area less than 50 acres be maintained in either a natural state or some low-intensity
public use, such as park land.

5. Flood plain lands® should not be allocated to any urban developmentP which would cause or be
subject to flood damage.

6. No unauthorized structure or fill should be allowed to encroach upon and obstruct the flow
of water in the perennial stream channelsY and floodways.T

C. Wetlands
Principle

Wetlands support a wide variety of desirable and sometimes unique plant and animal life; assist
in the stabilization of lake levels and streamflows; trap, store, and release plant nutrients
in runoff with a net improvement in the quality of runoff, thus reducing enrichment of surface
waters and obnoxious weed and algae growth; contribute to the atmospheric oxygen supply; reduce
storm water runoff by providing area for floodwater impoundment and storage; reduce stream
sedimentation; and provide the population with opportunities for certain scientific, educa-
tional, and recreational pursuits.

STANDARD

All wetland areas® adjacent to streams or lakes, all wetlands within areas having special wild-
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life values, and all wetlands having an area in excess of 50 acres should not be allocated to
any urban development except limited recreation and should not be drained or filled. Adjacent
surrounding areas should be kept in open-space use, such as agriculture or limited recreation.

D. Woodlandst

Principle

Woodlands assist in maintaining unique natural relationships between plants and animals; reduce
storm water runoff; contribute to the atmospheric oxygen supply; contribute to the atmospheric
water supply through transpiration; aid in reducing soil erosion and stream sedimentation;
provide the resource base for the forest product industries; provide the population with oppor-
tunities for certain scientific, educational, and recreational pursuits; and provide a desirable
aesthetic setting for certain types of land use development.

STANDARDS

1. A minimum of 10 percent of the land area of each watershed" within the Region should be de-
voted to woodlands.

2. For demonstration and educational purposes, the woodland cover within each county should in-
clude a minimum of 40 acres devoted to each major forest type: oak-hickory, northern hardwood,
pine species, and lowland forest.

3. A minimum regional aggregate of 5 acres of woodland per 1,000 population should be main-
tained for recreational pursuits.

E. WildlifeV
Principle

Wildlife, when provided with a suitable habitat, will provide the population with opportunities
for certain scientific, educational, and recreational pursuits; provide a food source; aid
significantly in controlling harmful insects and other noxious pests; and provide an economic
resource for the fur and fishing industries.

STANDARD

The most suitable habitat for wildlife, that is, the area wherein fish and game can best be
fed, sheltered, and reproduced, is a natural habitat. Since the natural habitat for fish and
game can best be obtained by preserving or maintaining other resources, such as soil, air,
water, wetlands, and woodlands, in a wholesome state, the standards for each of these other re-
sources, if met, would ensure the preservation of a suitable wildlife habitat and population.

OBJECTIVE NO. 4
A spatial distribution of the various land uses which is properly related to the supporting

transportation and public utility systems in order to assure the economical provision of util-
ity and municipal services.

PRINCIPLE
The transportation and public utility facilities and the land use pattern which these facil-
ities serve and support are mutually interdependent in that the land use pattern determines the
demand for, and loadings upon, transportation and utility facilities and these facilities, in
turn, are essential to, and form a basic framework for, land use development.

STANDARDS
1, The transportation system should be located and designed to avoid the penetration of resi-

dential planning units by through traffic.
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2. The transportation system should be located and designed to avoid the penetration of prime
natural resource areas by through traffic.

3. The transportation system should be located and designed to provide access not only to all
land presently devoted to urban development but to all land well suited for urban development.

4., Transportation terminal facilities, such as off-street parking, should be located in close
proximity to the principal land uses to which they are accessory.

5. Land developed or proposed to be developed for medium- and high-density residential use
should be located in a gravity drainage area tributary to an existing or proposed public sani-

tary sewerage system.

6. Land developed or proposed to be developed for medium- and high-density residential use
should be located in areas serviceable by an existing or proposed public water supply system.

7. Urban development should be located so as to maximize the use of existing transportation and
utility systems.

OBJECTIVE NO. 5

The development and conservation of residential areas within a physical environment that is
healthy, safe, convenient, and attractive.

PRINCIPLE

Residential areas developed in designed planning units can assist in stabilizing community pro-
perty values, preserving residential amenities, and promoting efficiency in the provision of
public and community service facilities; can best provide a desirable environment for family
life; and can provide the population with improved levels of safety and convenience.

STANDARDS

1. Residential planning units should be physically self-gontained within clearly defined and
relatively permanent isolating boundaries, such as arterial streets and highways, major park
and open-space reservations, or significant natural features, such as rivers, streams, or hills.

2. Residential planning units should contain enough area to provide: housing for the population
served by one elementary school and one neighborhood park; an internal street system which dis-
courages penetration of the unit by through traffic; and all of the community and commercial
facilities necessary to meet the day-to-day living requirements of the family within the imme-
diate vicinity of its dwelling unit. To meet these requirements at varied residential densi-
ties, the following specific standards should be met:"¥

Low-Density Medium-Density High-Density
Development Development Development
Land Use (2 miles square)| (1 mile square) | (% mile square)
Percent of Area | Percent of Area |Percent of Area
Residential. . . . . . . . . . . . . . . . 80.0 71.0 66.0
Streets & Utilities. . . . . . . . . . . . 16.5 23.0 25.0
Parks & Playgrounds. . . . . . . . . . . . 1.5 2.5 3.5
Public Elementary School . . . . . . . . . 0.5 1.5 2.5
Other Governmental & Institutional . . . . 1.0 1.0 1.5
Commercial « « ¢ o ¢ « ¢« ¢ 4 ¢ e 4 e e e 0.5 1.0 1.5
Total 100.0 100.0 100.0

3. Each residential planning unit should be designed to include a wide range of housing types,
designs, and costs.
OBJECTIVE NO. 6

The preservation and provision of a variety of suitable industrial and commercial sites both
in terms of physical characteristics and location.
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PRINCIPLE

The production and sale of goods and services are among the principal determinants of the level
of economic vitality in any society, and the important activities related to these functions
require areas and locations suitable to their purpose.

1.

2.

units,

3.

STANDARDS

New industrial development should be located in planned industrial districts which meet the
following standards:

Direct access to high-speed, all-weather highway facilities.

Reasonable access to railroad facilities.

Reasonable access to airport facilities for the movement of both passengers and freight.
Available adequate water supply.

Available adequate sanitary sewer service.

Available adequate storm water drainage facilities.

Available adequate power supply.

Soils rated in the regional soil survey as very good, good, or fair for such development.

New local commercial development, which includes activities primarily associated with the
sale of convenience goods and services, should be contained within the residential planning

the total area devoted to the commercial use varying with the residential density:

In low-density areas, land devoted to local commercial centers should comprise at least
0.5 percent of the total gross residential area or about 3.2 acres per square mile of
gross residential land use.

In medium-density areas, land devoted to local commercial centers should comprise at
least 1.0 percent of the total gross residential area or about 6.4 acres per square mile
of gross residential land use.

In high-density areas, land devoted to local commercial centers should comprise at least
1.5 percent of the total gross residential area or about 9.6 acres per square mile of
gross residential land use.

New regional commercial development, which would include activities primarily associated
with the sale of shopper’s goods, should be concentrated in regional commercial centers which
meet the following minimum standards:

S0 @ RO O

Accessibility to a population of between 75,000 and 150,000 persons located within either
a 20-minute one-way travel period or a ten-mile radius.

Direct access to the arterial street system.

Available adequate water supply.

Available adequate sanitary sewer service.

Available adequate storm water drainage facilities,

Available adequate power supply.

A minimum site area of 60 acres.

Soils rated in the regional soil survey as very good, good, or fair for such development.

In addition to the above minimum standards, the following site development standards are
desirable:
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provision of off-street parking for at least 5,000 cars.

provision of adequate off-street loading facilities.

provision of well-located points of ingress and egress which are controlled to prevent traf-

fic congestion on adjacent arterial streets.

provision of adequate screening to serve as a buffer between the commercial use and adjacent

noncommercial uses.

provision of adequate building setbacks from major streets.




OBJECTIVE NO. 7

The preservation and provision of open spaceX to enhance the total quality of the regional en-
vironment, maximize essential natural resource availability, give form and structure to urban
development, and facilitate the ultimate attainment of a balanced year~round outdoor recre-
ational program providing a full range of facilities for all age groups.

PRINCIPLE

Open space is the fundamental element required for the preservation, wise use, and development
of such natural resources as soil, water, woodlands, wetlands, and wildlife; it provides the
opportunity to add to the physical, intellectual, and spiritual growth of the population; it
enhances the economic and aesthetic value of certain types of development and is essential to
outdoor recreational pursuits.

STANDARDSY

1. Local park and recreation open spaces should be provided within a maximum service radius of
one-half mile of every dwelling unit in an urban area, and each site should be of sufficient

size to accommodate the maximum tributary service area population at a use intensity of 675 per-
sons per acre,

2. Regional park and recreation open spaces should be provided within an approximately one-hour
travel time of every dwelling unit in the Region and should have a minimum site area of 250 acres.

3. Areas having unique scientific, cultural, scenic, or educational value should not be allo-
cated to any urban or agricultural land uses; and adjacent surrounding areas should be retained

in open-space use, such as agriculture or limited recreation.

OBJECTIVE NO. 8

The preservation of land areas for agricultural uses in order to provide for certain special
types of agriculture, provide a reserve for future needs, and ensure the preservation of those

unique rural areas which provide wildlife habitat and which are essential to shape and order
urban development.

PRINCIPLE

Agricultural areas, in addition to providing food and fibre, contribute significantly to main-
taining the ecological balance between plants and animals; provide locations proximal to urban
centers for the production of certain food commodities which may require nearby population con-
centrations for an efficient production-distribution relationship; and provide open spaces
which give form and structure to urban development.

STANDARDS

1. All prime agricultural areas?

should be preserved.

2. All agricultural lands surrounding adjacent high-value scientific, educational, or recrea-
tional resources and covered by soils rated in the regional detailed operational soil survey as
very good, good, or fair for agricultural use should be preserved.

In addition to the above, attempts should be made to preserve agricultural areas which are cov-
ered by soils rated in the regional detailed operational soil survey as fair if these soils
a) occur in concentrations greater than five square miles and surround or lie adjacent to areas
which qualify under either of the above standards, or b) occur in areas which may be designated
as desirable open spaces for shaping urban development.

2 Net land use area is defined as the actual site area devoted to a given use and consists of the ground floor
site area occupied by any buildings plus the required yards and open spaces.
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Gross residential land use area is defined as the net area devoted to this use plus the area devoted to all
supporting land uses including streets, neighborhood parks and playgrounds, elementary schools, and neighbor-
hood institutional and commercial uses, but not including freeways and expressways.

Gross governmental and institutional area is defined as the net area devoted to this use plus the area devoted
to supporting land uses, including streets and off-street parking.

Includes federal, state, and county governmental uses; hospitals; cemeteries; colleges and universities; and
large region-serving, semipublic institutional uses, such as central YMCA facilities. Presently approximates
3 acres/1, 000 persons.

Includes schools and churches. Approximately one-half of this standard is met implicitly if the gross acreage
standard for residential use is met. Presently approximates 6 acres/1,000 persons.

This category does not include regional or local open spaces other than those actively used for public park or
outdoor recreational purposes; that is, such uses as boulevards, parkways, stadia, environmental corridors,
arboreta, zoological gardens, and botanical gardens are not included unless they are a part of or adjacent to
an active recreation area.

Gross park and recreation area is defined as equal to net area.

Presently includes only 14 existing parks within the Region classified as being of regional significance, which
combined contain 4,432 acres or 2.6 acres per 1,000 persons. These are: the Fox River Park and Petrifying
Springs Park in Kenosha County; six of the Milwaukee County Park Commission Metropolitan parks--Brown Deer
Park, Grant Park, Greenfield Park, Lake-Juneau Park, Lincoln Park, and Whitnall Park; Hawthorne Hills Park in
Ozaukee County; Johnson Park in Racine County; Big Foot Park in Walworth County; and Menomonee Park, Mukwonago
Park, and Nagawaukee Park in Waukesha County.

Presently includes 379 neighborhood and community parks, which combined contain 5,698 acres or 3.4 acres per
1,000 persons. A portion of this standard is met implicitly if the gross acreage standard for residential use
is met. This implicit portion totals: 1.3 acres per 1,000 persons in a one-half mile square high-density neigh-
borhood; 2.5 acres per 1,000 persons in a one mile square medium-density neighborhood; and 4.5 acres per
1,000 persons in a two mile square low-density neighborhood.

Gross commercial and industrial area is defined as the net area devoted to this use plus the area devoted to
supporting land uses, including streets and off-street parking.

Includes all regional, local, and highway-oriented commercial activities plus adjacent streets and on-site
parking. Presently approximates 3.4 acres per 100 employees.

Includes all manufacturing and wholesaling activities plus adjacent streets and on-site parking. Presently
approximates 4.1 acres per 100 employees.

Direct access implies adjacency or immediate proximity.

Areas, as used in this context, refer to any land unit, 160 acres or more in areal extent, which is subject
to development.

Flood plain lands are herein defined as those lands inundated by a flood having a recurrence interval of
100 years where hydrologic and hydraulic engineering data are available and as those lands inundated by the
maximum flood of record where such data are not available.

Urban development, as used herein, refers to all land uses except agriculture, water, woodlands, wetlands,
and open lands.

A stream channel is herein defined as that area of the flood plain lying either within legally established
bulkhead lines or within sharp and pronounced banks marked by an identifiable change in flora and normally
occupied by the stream under average annual high-flow conditions.

Floodway lands are herein defined as those lands inundated by a flood having a recurrence interval of 10 years
and require hydrologic and hydraulic engineering data for delineation.

Wetland areas are defined as those lands which are partially covered by marshland flora and generally covered
with shallow standing water, open lands intermittently covered with water, or lands which are wet and spongy
due to a high water table or character of the soil.

The term woodlands, as used herein, is defined as a dense, concentrated stand of trees and underbrush covering
a minimum area of 20 acres.

A watershed, as used herein, is defined as a portion of the surface of the earth occupied by a surface drainage
system discharging all surface water runoff to a common outlet and which is 25 square miles or larger in
arcal extent.

Includes all fish and game.
For more detailed description of development densities, population, and dwelling units, see Appendix Table
A-1 and A-2.

Open space is defined as land or water areas which are generally undeveloped for residential, commercial,
or industrial uses and are or can be considered relatively permanent in character; it includes areas devoted



to park and recreation uses and to large land consuming institutional uses, as well as areas devoted to agri-
cultural use and to resource conservation whether publicly or privately owned.

It was thought impractical to establish spatial distribution standards for open space, per se; therefore, only
the park and recreation component of the open-space land use category is listed in the standards according to
its local or regional orientation. These local park and recreation spaces may include playlots, playgrounds,
playfields, and neighborhood parks. Regional park and recreation spaces include large county or state parks.
Other open spaces which are not included in this spatial distribution standard are: forest preserves and
.arboreta; major river valleys; lakes; zoological and botanical gardens; stadia; woodland, wetland, and wildlife
areas; scientific areas; and agricultural lands whose location must be related to, and determined by, the nat-
ural resource base.

Prime agricultural areas are defined as those areas which a) contain soils rated in the regional dectailed
operational soil survey as very good or good for agriculture, and b) occur in concentrated areas over five

square miles in extent which have been designated as exceptionally good for agricultural production by agri-
cultural specialists.

Table 2
TRANSPORTATION PLANNING OBJECTIVES, PRINCIPLES, AND STANDARDS

OBJECTIVE NO. 1

An integrated transportation system which will effectively serve the existing regional land use
pattern and promote the implementation of the regional land use plan, meeting the anticipated
travel demand generated by the existing and proposed lapd uses.

PRINCIPLE

A regional transportation system serves to freely interconnect the various land use activities
within the Region, thereby providing the attribute of accessibility essential to the support of
these activities. Through its effect on acéessibility, the regional transportation system can
be used to induce development in desired locations and to separate incompatible land uses.

STANDARDS

1. The relative accessibility provided by the regional transportation system should be ad-
justed to the land use plan, and areas in which development is to be induced should have a
higher relative accessibility than areas which should be protected from development.

2. Highway transportation facilities should pbpe 1located and designed so as to provide adequate
capacity, that is, a volume to capacity® ratio equal to, or less than, 1.0 based on 24-hour
average weekday traffic volumes, to meet the existing and potential travel demand between the
various land uses consistent with the trip generating and trip interaction characteristics of
these uses and the resulting forecast of travel. In such location and design, due consideration
should be given to the ability of transit service to meet the existing and potential travel
demand and serve the land use pattern.

OBJECTIVE NO. 2

A balanced transportation system providing the appropriate types of transportation service
needed by the various subareas of the Region at an adequate level of service.

PRINCIPLE

A balanced regional transportation system consisting of highway and transit transportation
and terminal facilities is necessary to provide an adequate level of transportation service
to all segments of the population, to properly support essential economic and social activi-
ties, and to achieve economy and efficiency in the provision of transportation service. The
transit component provides transportation service to that segment of the population which
does not for various reasons own and operate an auto. Furthermore, transit supplies added
transportation system capacity to alleviate the peak loadings on highway facilities and assists
in reducing the land use demand for parking facilities in central business districts.

STANDARDS
1. Transit service of an appropriate type should be provided for all routes within the Region

wherein the minimum potential average weekday revenue passenger loading equals or exceeds the
following values:



Minimum Potential Transit Service
Type of Transit Average Weekday Area Radius
Service Revenue Passengers (miles)
Local TransitP 600/day/bus® % in high-density residential
areas

% in medium- and low-density
residential dreas
Modified Rapid Transit®

A. A1l Dayf 600/day/bus® 3

B. Limited 300/4-hrs. /bus® 3

Bus Rapid Transit® 21,000/day/preempted freeway lane 3
For separate right-of-way, see

Appendix A 3

Rail Rapid Transith See Appendix A , 3

2. Local transit routes should be provided at intervals of no more than one-half mile in all
high-density residential areas.

3. Maximum operating headways for all transit service throughout the daylight hours! should
not exceed 1 hour.

4, The average distance between transit stops should not be less than:

Type of Transit Service Average Distance Between Stops
Local Transit 660 feet

Modified Rapid Transit No stops between terminal areas
Bus Rapid Transit 2 miles (for line haul sections)

Rail Rapid Transit 2 miles (for line haul sections)

5. Loading factors should not exceed:

Maximum Loading Factor ;
For Periods Exceeding 10 Minutes?

Type of Transit Service (percent)

Local Transit

A. 10 minute headway on route 100

B. 5-10 minute headway on route 125

C. Less than 5 minute headway on route 140
Modified Rapid Transit 100
Bus Rapid Transit 100
Rail Rapid Transit 100

6. Transit routes should be direct in alignment, with a minimum number of turning movements,
and arranged to minimize transfers and duplication of service.

7. The proportion of transit ridership to the central business district of each urbanized area
within the Region should be maintained at least at the present level and increased if possible.

8. Modified rapid transit or rapid transit service should be provided as necessary to reduce
‘'peak loadings on arterial streets and highways in order to maintain a desirable level of trans-
portation service between component parts of the Region.

9. Parking should be provided at park-and-ride transit stations to accommodate the total
parking demand generated by trips which change from auto to transit modes at each such station.

16. Freeways or expressways should be provided for all routes within the Region where all of
the following criteria are met:

a. The route provides intercommunity service;
b. The desired speeds or a volume to capacity ratio of 1.0 requires control of access
and uninterrupted flow;

c. Alternate routes exist or will be provided to adequately serve local traffic; and
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d. Potential average weekday traffic exceeds 25,000k vpd. in urban areas and 15,000k in
rural areas.

11. Arterial streets and highways should be provided at intervals of no more than one-half
mile in each direction in high-density residential areas, at intervals of no more than one
mile in each direction in medium-density residential areas, and at intervals of no more than
two miles in each direction in all low-density residential areas.

12, In the major central business districts of the Region, parking should be provided suf-
ficiently near concentrations of demand so that 80 percent of the short-term parkers need
walk no more than one block.1

13. On a gross area basis, parking in the major central business districts of the Region
should be provided at the following minimum levels:

Urbanized Area Population Spaces Per 1,000 Auto CBD Destinations®
50,000 110
100,000 140
500,000 210
1,000,000 235
2,000,000 255

OBJECTIVE NO. 3

The alleviation of traffic congestion and the reduction of travel time between component parts
of the Region.

PRINCIPLE

To support the everyday activities of business, shopping, and social intercourse, a transporta-
tion system which provides for reasonably fast, convenient travel is essential. Furthermore,
congestion increases the cost of transportation, including the cost of the journey to work,
which is necessarily reflected in higher production costs and thereby adversely affects the
relative market advantages of businesses and industries within the Region.

STANDARDS
1. The total vehicle-hours of travel within the Region should be minimized.
2. Adequate capacity and a sufficiently high level of geometric design should be provided to

achieve the following overall speeds based on potential 24-hour average weekday traffic volumes
for arterial street and highway facilities:

Overall Speed® in M.P.H. for Various Type Areas®

Inter-

Type of Facility Downtown mediate Outlying Rural

A. Arterials: )
1. Freeway 35-55 40-55 55-65 60-70
2. Expressway 25-40 30-45 40-50 50-65

3. Standard Arterials:

a. Divided 15-25 25-35 35-45 45-60
b. Undivided 15-25 20-35 25-40 40-50
B. Collectors 10-20 15-30 20-35 40-50
C. Locals 5-15 10-20 35-25 30-40

3. The proportion of total travel on freeway, expressway, and rapid and modified rapid transit
facilities should be maximized.
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OBJECTIVE NO. 4

The reduction of accident exposure and the provision of increased travel safety.

PRINCIPLE

Accidents take a heavy toll in life, property damage, and human suffering; contribute sub-
stantially to overall transportation costs; and increase public costs for police and welfare
services; therefore, every attempt should be made to reduce both the incidence and severity
of accidents.

STANDARDS

1. Traffic congestion and vehicle conflicts should be reduced by maintaining a volume to capa-
city ratio equal to or less than 0.9, based on 24-hour average weekday traffic volumes.

2. Travel on facilities which exhibit the lowest accident exposure, that is, freeways, express-
ways, and all forms of transit, should be maximized.P

OBJECTIVE NO. 5

A transportation system which is both economical and efficient, meeting all other objectives
at the lowest cost possible.

PRINCIPLE
The total resources of the Region are limited, and any undue investment in transportation
facilities and services must occur at the expense of other public and private investment;
therefore, total transportation costs should be minimized for the desired level of service.
STANDARDS

1. The sum of transportation system operating and capital investment costs should beminimized.

2. The total vehicle miles of travel should be minimized by reducing trip length, total number
of trips made, or both.

3. Full use should be made of all existing and committed major transportation facilities, and
such facilities should be supplemented only with such additional major facilities as necessary
to serve the anticipated travel demand derived from the land use plan at the desired level
of service.

OBJECTIVE NO. 6

The minimization of disruption of desirable existing neighborhood and community development and
of the deterioration or destruction of the natural resource base.

PRINCIPLE
The social and economic costs attendant to the disruption and dislocation of homes, businesses,
industries, and communication and utility facilities, as well as adverse effects on the natural
resource base, can be minimized through proper location of transportation facilities.

STANDARDS

1. The penetration of neighborhood units and of neighborhood facility service areas by arter-
ial streets and highways and rapid transit routes should be avoided.

2. The dislocation of families, businesses, and industriés should be minimized.

3. Transportation facilities should not be located in or through environmental corridorsQ
except as necessary to serve the proper utilization of these areas.
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4, The proper use of land for, and adjacent to, transportation facilities should be maximized
and disruption of future development minimized through advance reservation of the following
minimum rights-of-way for highway facilities: (See Figure 1)

Type of Facility Right-of-Way Width To Be Reserved
Freeway (6 lane) 300 feet
(8 lane) 325 feet
Expressway (4 lane) 200 feet
Standard Arterial Streets and Highways 130 feet
Collector Streets 80 feet

5. The destruction of historic buildings and of historic, scenic, scientific, and cultural
sites should be avoided.

6. The use of land for transportation and supporting terminal facilities should be minimized.

OBJECTIVE NO. 7

A high aesthetic quality in the transportation system with proper visual relation of the major
transportation facilities to the land and cityscape.

PRINCIPLE
Beauty in the physical environment is conducive to the physical and mental health and well-
being of people; and, as major features of the land and cityscape, transportation facilities
have an important impact on the aesthetic quality of the total environment.

STANDARDS

1. Transportation facilities should be located to avoid destruction of visually pleasing build-
ings, structures, and natural features and to avoid interference with vistas to such features.

2. Transportation facility construction plans should be developed using good geometric, struc-
tural, and landscape design standards which consider the aesthetic quality of the transpor-
tation facilities and the areas through which they pass.

2 gor regional planning purposes, the capacity of street facilities was calculated with parking prohibited. See
SEWRPC Technical Record Vol. 2 - No. 2, pp. 4-5.

b 1ocal transit is defined as the transportation of persons by bus providing relatively frequent service to the
general public on regular schedules over prescribed surface streets.

C A transit route may be serviced by a single bus if it can make a round trip in one hour or less. As the route
length and/or the potential revenue passengers increase, additional buses may be required to service the route.

High-density is defined as 39.5 persons and 12,0 dwelling units per net residential acre; medium-density is

defined as 14.3 persons and 4.3 dwelling units per net residential acre; low-density is defined as 4.0 persons
and 1.2 dwelling units per net residential acre.

Modified rapid transit is defined as the transportation of persons by buses operating over freeways in mixed
traffic lanes.

Daylight hours are defined as the hours between 6:00 a.m. and 8:00 p.m.

€ Bus rapid transit is defined as the transportation of persons by buses operating over exclusive freeway lanes
or private rights-of-way to provide high-speed service.

h Rail rapid transit is defined as the transportation of persons by single or dual track rail car trains oper-
ating over exclusive grade-separated rights-of-way to provide high-speed service.

Ibid, footnote f.
Y These maximum loading factors may be exceeded for periods of up to 10 minutes.

T = 10 percent, K = 8 percent for freeways and 10 percent for all other streets and highways, D= 60/40 for
non-CBD links and 50/50 for CBD links.
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Figure |
TYPICAL URBAN STREET AND HIGHWAY CROSS SECTIONS
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Figure | (continued)

TYPICAL RURAL STREET AND HIGHWAY CROSS SECTIONS
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1 In 1963 over 85 percent of the downtown parkers walked less than one block in the Milwaukee, Racine, and
Kenosha CBD’s.

m Present Level in Population Existing Spaces Per 1,000
CBD of Urbanized Area Auto Destination
Milwaukee 1,200, 000 350
Racine 108, 000 200
Kenosha 82,000 270

D gverall speed is defined as average speed over the transportation system not including terminal time, is
expressed in miles per hour based on 24-hour average weekday traffic, and should not be confused with posted
speed limits.

0 Type of Area is defined in the Highway Capacity Manual, page 20, and discussed in "Capacity of Arterial Net-
work Links,” SEWRPC Technical Record Vol. 2 - No. 2.

P see Appendix Table A-3 for the accident rates and costs based upon experience within the Region, which will be
used to quantitatively compare the transportation plans with respect to this standard.

9 ps defined in Inventory Findings-1963; SEWRPC Planning Report No. 7, Volume 1, pp. 74-77.
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Chapter I11
ANTICIPATED REGIONAL GROWTH AND CHANGE

INTRODUCTION

Change is one of the basic characteristics of the
modern world, and urbanization is one of the most
important and far-reaching aspects of this change.
No nation, no state, and no region which partici-
pates in modern life can escape this increasing
urbanization; and no part of daily life can avoid
being influenced in some way by forces rooted in
this complex process. Since population growth
and urbanization appear inevitable in the absence
of some world-wide natural or man-made disas-
ter, the question facing public officials and citi-
zen leaders of a region, such as southeastern
Wisconsin, is not whether such growth and urban-
ization will occur but how much will occur and
how well it will be shaped and guided in the pub-
lic interest.

Chauges in the population size and composition;
changes in employment, income, and public reve-
nue; changes in automobile and truck availability
levels; and changes in land use requirements are
all inevitable. This chapter presents the results
of attempts to forecast, as accurately as possible,
the direction and magnitude of these anticipated
changes. The methodologies used in the prepara-
tion of the necessary forecasts are also presented
in summary form. In any consideration of these
forecasts, it is important to understand the basic
concepts underlying forecasting methods in gen-
eral and the consequent limitations of any forecast
by whatever method it may have been prepared.

Many methods have been developed for forecast-
ing change in a region, such as southeastern Wis-
consin. Some of these methods are quite simple;
some are highly complex; but all are ultimately
based upon historical experience and, in general,
rely on a combination of mathematical formulation
and professional judgment to analyze this experi-
ence and project it into the future. The principal
difference between any of the various forecasting
methods is generally reflected in the differing
emphasis upon these two basic elements. At one
extreme a method may involve little or no mathe-
matical formulation and depend almost entirely
upon the exercise of professional judgment by

a person or group of persons. Because the vari-
ables entering into these forecasts are most often
not clearly defined, even in the minds of their
authors, such forecasts are generally not capable
of reduction to a precise procedure which can be
expressed mathematically., At the other extreme,
a method may depend almost entirely upon mathe-
matical formulation and require little or no exer-
cise of professional judgment. Such forecasts,
founded as they are in a precise procedure, may
be readily replicated once the rules of the proce-
dure, mathematical or otherwise, are established.
These procedural rules may be called forecast-
ing models; and, if expressed in mathematical
terms, may be designated as mathematical fore-
casting models.

It is important to understand that forecasts based
upon mathematical forecasting models are not
necessarily more accurate than forecasts based
largely upon experienced professional judgment,
even though such model forecasts are based upon
precisely stated rules. Forecasts based upon
models, however, have the great advantage that,
if the model is proven on the basis of experience
to provide accurate forecasts, it may be used on
a continuing basis with a high degree of confi-
dence independent of the professional judgment of
the user.

Todate, no one mathematical or judgmental method
for forecasting any of the basic components of re-
gional change has proven to be the most accurate.
For this reason, it is generally unwise to rely on
the results of a single method of forecasting, but
instead to utilize a number of methods; compare
the results; and then, after careful consideration
of any differences, select the final 'best" esti-
mate, This is the procedure that has been gen-
erally followed in the Southeastern Wisconsin
Regional Land Use-Transportation Study. Once
it has been decided to use a number of forecast-
ing methodologies, the selection of the specified
models to be applied must be made with the objec-
tive of obtaining the most reliable results possible
within the imposed time and cost limitations.
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Finally, it must be recognized that all forecasts,
however made, involve uncertainty and, therefore,
must always be used with great caution. Forecasts
cannot take into account events which are unpre-
dictable but may have major effects upon future
conditions. Such events include wars; epidemics;
major social, political, and economic upheavals;
and radical institutional changes. Moreover, both
public and private decisions of a less radical na-
ture than the foregoing can be made which may
significantly affect the ultimate accuracy of any
forecast. For these reasons, forecasting like
planning must be a continuing process. As other-
wise unforeseeable events unfold, forecast re-
sults must be revised; and, in turn, plans which
are based on such forecasts must be reviewed and
revised accordingly.

GENERAL FORECASTING METHODOLOGY

Population and Employment Forecasts

The regional population and employment forecasts
required for the regional land use and transporta-
tion planning effort were made interdependently;
that is, employment estimates were not derived
solely from population forecasts prepared by
purely demographic analyses nor were population
estimates derived solely from employment fore-
casts prepared by purely economic analyses.
Rather, both demographic and economic analyses
were applied and a single set of population and em-
ployment estimates selected from a comparison
and analysis of the results. The basic procedure
applied can be summarized in the following steps:

1. Four separate forecasts were made of the
regional population to the year 1990 by sep-
arate demographic forecasting techniques.
These included a component technique,
which projected the gross rate of natural
increase and net migration over the fore-
cast period; a regression technique, which
converted national population forecasts to
regional forecasts; a technique of fore-
casting population developed by C. Horace
Hamilton and Josef Perry;' and a basic
cohort survival technique,

2. Four separate forecasts were made of re-
gional employment to the year 1990 by
separate economic forecasting techniques.

'For the details of this method, see SEWRPC Plan-
ning Report No. 4, The Population of Southeastern
Wisconsin.
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These included a regression technique,
which converted national employment fore-
casts to regional forecasts; an output and
productivity technique, which converted
national output and productivity forecasts
to regional employment forecasts by a se-
ries of step-down regression analyses; an
economicbase and structure analysis tech-
nique developed by R. B. Andrews of the
University of Wisconsin;? and a regional
activity simulation model technique devel-
oped by the SEWRPC.?

3. The separate population forecasts were
converted to employment forecasts, and
the separate employment forecasts were
converted to population forecasts based on
an analysis and forecast of the relationship
existing and expected to exist between total
regional population and employment.

4. A single 'best estimate' set of the related
population and employment forecasts was
selected from the complete array of fore-
casts prepared. The selection was made
based on an analysis of the distribution of
the array of forecasts, supplemented by
the judgment of the SEWRPC analysts.

The above procedure produced estimates of total
population and employment for the forecast period.
Estimates of future age, sex, and household char-
acteristics of the population and of industry break-
downs of the employment were then derived from
these total estimates. The age and sex composi-
tion estimates were made by applying assumed
fertility, mortality, and migration rates to the
total population estimates which were consistent
with historic changes inthese parameters. House-
hold estimates were obtained by forecasting aver-
age household size in the Region and, in turn,
applying this estimate to the total population esti-
mates. The industry group employment estimates
were derived from a review and updating of pre-
vious Commission economic base and structure
studies. These employment estimates were then
compared with the outputs of the regional activity
simulation model.

2 For details of, and assumptions underlying, this
methodology, see SEWRPC Planning Report No. 3, The
Economy of Southeastern Wisconsin.

sFor complete details of this model, see SEWRPC
Planning Report No. 1, Regional Planning Systems Study,
and SEWRPC Technical Report No. 3, A Mathematical Ap-
proach to Urban Design.




Income Forecasts *

Total, per capita, and per household incomes were
also forecast for the Southeastern Wisconsin Re-
gion. The primary income forecast made was that
of per capita income. Per capita income was fore-
cast based on analyses of past per capita income
trends in the Region, coupled with a review of
national and state per capita income forecasts
made by other agencies. Of particular value in
this respect were the projections prepared by the
National Planning Association for the Outdoor
Recreation Resources Review Commission.’

The total income forecast was obtained by multi-
plying the forecast per capita figure by the total
7population forecasts. Income per household was
obtained by dividing the total income estimates by
the estimates of the number of households for each
forecast year. The assumption here was that the
amount of income earned by the non-household
population is small enough so as not to distort the
average household incomes to a significant degree.

Automobile Availability Forecasts

Forecasts of the number of automobiles available®
to residents of the Region, that is, the number of
automobiles either owned by residents of the Re-
gion or garaged at residences within the Region
were made for the Region as a whole and for each
county within the Region. These forecasts were
derived from regional and county population fore-
casts by dividing the future population levels by
projected changes in the ratio of persons per avail-
able automobile. Projection of the ratio of popu-
lation to available automobiles was based upon
observed trends over the period 1950 to 1965 for
the Region and for each county. Implicit in these

4 Income as used here includes income from wages,
salaries, self-employment earnings, social security
payments, pensions, rent, interest, and other trans-
fer payments. It excludes income received in kind,
imputed rental income from owned homes, income from
property sales, tax refunds, lump sum insurance pay-
ments, gifts, and borrowed money.

5 ORRRC Study Report No. 23, Projection to the Years
1976 and 2000; Economic Growth, Population, Labor Force
and Leisure, and Transportation.

8 The number of automobiles available within the
Region at any time within a given calendar quarter is
estimated to be approximately 90 percent of the total
automobiles reported to be registered in the Region
for that calendar quarter of the fiscal year by the
Wisconsin Motor Vehicle Department. The 10 percent re-
duction accounts for automobiles scrapped, moved out
of theRegion, or on used car lots and for those owned
and kept in fleets by government and industry and not
garaged at residences. The latter are considered to
represent only a fraction of 1 percent of total auto-
mobiles in use within the Region.

forecasts is the assumption that as progressively
higher automobile availability levels are attained
the rate of increase in automobile availability will
decline. Forecasts based on linear extrapolation
of present trends in automobile availability, that
is, on a constant rate of increase, would ulti-
mately lead to totally unrealistic ratios of popu-
lation to automobiles. A report prepared by the
U. S. Bureau of Public Roads’ on indicators of
saturation in automobile ownership was especially
useful in preparing the forecasts. National and
state forecasts prepared by other governmental
and private agencies were reviewed and also con-
sidered in the forecasts.

Truck Availability Forecasts

Forecasts of the number of trucks available® to
truck operators within the Region were made for
the Region as a whole and for each county within
the Region. The forecasts were based upon an
analysis and projection of observed trends in the
registrations of each truck type, that is, light
(trucks under 8,000 pounds net weight), medium
(trucks 8,000 pounds and over net weight), and
heavy trucks (tractor-trailer combinations), farm
trucks, and municipal trucks, over the period
1950 to 1965. Also considered in the preparation
of the forecasts were changes in population levels
and in commercial and industrial development
anticipated by 1990 and national and state truck
registration forecasts made by governmental and
private agencies.

Public Financial Resource Forecasts

Two basic forecasts of public revenues were pre-
pared as a part of the regional land use-transpor-
tation study. A forecast was made of the total local
government revenues within the Region (county,
city, town, village, and school district); and a
forecast was made of total highway revenues avail-
able for use within the Region by all levels of gov-
ernment —federal, state, and local. The state and
federal highway revenues forecast were those di-
rectly available for expenditure within the Region
by the State Highway Commission of Wisconsin and
not channeled through local units of government.

7 Source: Trend in Automobile Ownership and Indi-
cators of Saturation, Walter H. Bottiny, U.S. Bureau
of Public Roads.

8 The number of trucks available to truck opera-
tors within the Region at any time in a given calen-
dar quarter is estimated to be approximately 94 per-
cent of the total trucks reported to be registered in
the Region for that calendar quarter of the fiscal
year by the Wisconsin Motor Vehicle Department. The
6 percent reduction accounts for trucks scrapped,
moved out of the Region, or on used car lots.
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Total local government revenues were forecast as
follows: Per capita revenues were extrapolated to
the year 1990 based on the observed trend from
1948 to 1962 for the eight revenue categories listed
in Table 14.° These per capita figures were then
multiplied by forecasts of total population. The
revenue estimates for these eight categories were
summed to obtain total local government revenues.

Total highway revenues were forecast by summing
forecasts of the .state and federal monies spent
directly in the Region and forecasts of local gov-
ernment highway revenues. Forecasts of the state
and federal monies available were based on pro-
jections of historic state and federal revenue
patterns. It was assumed that state and federal
revenues would remain at their 1956 to 1963 aver-
age level, even though the federal interstate high-
way program is scheduled for completion by 1972.
Forecasts of local highway revenues were based
on forecasts of total local government revenues;
that is, the ratio of local revenues for highways
to total revenues was assumed to remain constant
throughout the forecast period. This ratio was

% There were two exceptions to the forecast of lo-
cal government revenues by extrapolation of observed
historic trends. These occurred in the ‘“aids’ category
and the “special assessments’ category. In the ‘“‘aids”
category, per capita federal and state aids and grants
received by local units of government, including coun-
ties and school districts, have increased at the rate
of about $2.89 per year from $28.29 per capita in 1958
to $39.85 per capita in 1962. The forecdst of aids and
grants to 1990 assumed annual increases as follows:
1960 to 1970, $3.00 per capita per year; 1970 to 1980,
83.50 per capita per year;-and 1980 to 1990, $4.00 per
capita per year.

In the “special assessments’ category, per capita re-
ceipts have averaged about $7.00 per capita over the
1958 to 1962 period, whereas receipts from 1948 to 1957
averaged about $3.80 per capita. The forecast of spec-
ial assessments to1990 assumed the following receipts:
1960 to 1970, $7.00 per capita; 1970 to 1980, $8.00 per
capita; and 1980 to 1990, $9.00 per capita.

These assumptions are predicated on the increased ten-
dency of local municipalities to levy the special
assessment on immediate beneficiaries of municipal
public works improvements .

The “aids” category forecasts do not include allow-
ances for state or federal aid or grant programs cur-
rently available and not utilized within the Region or
not currently available. It is probable, however, that
before the 1990 forecast date is reached all available
programs will be utilized and some new programs may
be enacted that will require matching local funds for
purposes which have not previously been a part of local
revenue or expenditure categories. For example, fed-
eral aids are presently available in the form of cap-
ital grants for mass transit system improvements; but
this program has not as yet been utilized within the
Region. If it were utilized, an entirely new category
of local revenues and expenditures would be created to
accommodate both the receipt of the specific aid funds
and the appropriation of local matching funds. Similar
possibilities might exist in new programs for the pre-
vention and alleviation of air and water pollution.
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multiplied by the forecast level of total local gov-
ernment revenues to obtain the forecasts of local
highway revenues.

The forecasts of state and federal revenues and
local government revenues were then summed to
obtain the estimates of total revenue available for
highway purposes. These total estimates were
subsequently broken down into revenues available
for construction and revenues available for main-
tenance and related purposes, based onthe existing
ratios of construction expenditures to maintenance
and related expenditures.

Land Use Forecasts

As already indicated, land use forecasting as con-
ceptualized for the regional land use-transporta-
tion study is concerned with total regional needs
irrespective of spatial distribution. These regional
forecasts of land use needs serve as inputs to the
regional land use plan design process; that is, the
spatial distribution of land uses accomplished in
the land use plan design is scaled against these
overall regional needs.

Because no previous areawide land use inventories
comparable to the existing regional land use in-
ventory, completed for the base year 1963, were
available, certain assumptions were required as
a basis for the forecasts which might not have been
required if detailed, areawide land use data had
been available for more points in time. These as-
sumptions were: that, in the absence of changes in
local land use control policies, residential land
use demand would continue to reflect recent his-
toric trends tolow-density development; that com-
mercial, service, and industrial land use demand
would continue to reflect recent historic trends to
the concentration of such development on fewer
but considerably larger planned sites; and that
governmental and institutional land use demand
would continue to reflect existing (1963) population
to land use ratios. The forecasts prepared under
these assumptions represent the demand for land
that the incremental increases in the population
and economic activity levels within the Region

would exert if the more recent development trends

continue to 1990.

The major classes of land needs which were fore-
cast include: low-, medium-, and high-density
residential land; commercial land; industrial land;
transportation, communication, and utility land;
governmental and institutional land; and recreation



land. The general methodology followed in fore-
casting future land needs was:

1. Low-, medium-, and high-density residen-
tial land needs were obtained byapplication
of aland use simulation model."’ Basically,
this model forecasts residential land devel-
opment in the Region by simulating house-
hold and land developer decisions, utilizing
forecasts of household increases as the
major demand input. These model fore-
casts were compared with similar fore-
casts obtained from an analysis of resi-
dential land demands which occurred in the
Region from 1950 to 1963.

2. Total commercial land needs were fore-
cast by dividing estimates of future com-
mercial and service employment densities
into forecasts of commercial and service
employment. The density estimates were
based on an analysis of existing conditions
and on estimates prepared for the City
of Milwaukee.'

3. Total industrial land needs were forecast
by dividing estimates of future indus-
trial employment densities into industrial
employment forecasts. Density estimates
were based on an analysis of existing
industrial areas and proposed industrial
districts.

4. Government-institution land needs were
forecast by multiplying the existing popu-
lation to government-institution land use
ratio by the forecast population increase.

5. Transportation, communication, and utility
land needs were forecast by multiplying
the incremental acreage of residential,
commercial, industrial, and government-
institution land required by 1990 by the
respective ratios of transportation, com-
munication, and utility land area to ex-
isting residential, commercial, industrial,
and government-institution land area.

W petails of the structure and operation of this
model are available in SEWRPC Planning Report No. 1,
Regional Planning Systems Study; SEWRPC Technical Rec-
ord, VoI. 2 - No. I, and SE echnical Report No. 3,
A Mathematical Approach to Urban Design.

W Land Absorption Study, City of Milwaukee, Wiscon-
sin Community Renewal Program, preparcd by Rcal Estate
Research Corporation, January 1964.

6. Recreation land needs were forecast by
multiplying the existing population to rec-
reation land use ratio by the forecast popu-
lation increase.

Agricultural and open-space land use needs were
not forecast. Instead, the future amount of such
land remaining within the Region was determined
by subtracting forecasts of the total land needs in
all other categories from the total land and water
area in the Region.

POPULATION FORECASTS

Historical Background

In the past, population growth in the Region has
generally paralleled that of other large metro-
politan areas of the United States in that absolute
population increases have been large and rates
of increase high. The population of the Region
has increased by about 750,000 persons in the
last 25 years. This compares to a total increase
of only one million persons in the preceding
100 years of settlement in the Region. In terms
of rate of increase, the population of the Region
has been growing faster than that of either the
United States or the State of Wisconsin. As a re-
sult, the Region's share of the United States popu-
lation from 1940 to the present time has increased
from 0.81 percent to 0.88 percent; and the Re-
gion's share of the state population has increased
from 34.0 percent to 41.2 percent.

This relatively large and rapid population growth
in the Region since 1940 has been the result of
changes in the three basic components of popula-
tion changes: births, deaths, and migration. Over
the period birth rates have risen; death rates have
declined; and the rate of net migration (excess
of in-migrants over out-migrants) has increased.
For example, the number of births per 1,000 per-
sons in the Region increased from 15.5 in 1940 to
22.5 in 1963; the death rate has declined from
9.8 deaths per 1,000 persons in 1940 to 9.0 in
1963; and the rate of net migration has increased
from 4.5 net in-migrants per 1,000 population in
the 1940's to 7.8 net in-migrants per 1,000 popu-
lation in the 1950's,

As a result of the trends in the components of
population change in the Region, the age-sex com-
position of the population has also been changing.
The most significant age composition changes have
been in the younger and older age groups. For
example, the percentage of the population under
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15 years of age has increased from 24.5 percent
in 1950 to 31.4 percent in 1960; and the percent-
age of the population over 65 years of age has in-
creased from 8.0 percent in 1950 to 9.0 percent
in 1960. The significant change in the sex com-
position of the Region's population has been the
decline in the ratio of males to females. The ratio
declined over the period 1950 to 1960 from 0.980 to
0.973. This is generally an extension of a long-
term trend resulting from the fact that females
tend to have longer life expectancies than males.

Household formation is another population charac-
teristic important for planning purposes. A house-
hold is definedas an individual or family occupying
a separate dwelling unit, as opposed to persons
occupying group quarters, such as dormitories,
boardinghouses, or institutions. Since 1950 the
number of households in the Region has increased
sharply. In 1950 there were about 355,000 house-
holds in the Region; in 1963 the number had risen
to 482,000. This amounts to the formation of
about 10,000 new households per year within the
Region. The percentage of the population resid-
ing in households has also been increasing. In
1950 approximately 96 percent of the population
lived in households; in 1963 that percentage had
risen to 98.2, The average household size in the
Region since 1950 has ranged between 3.3 and
3.4 persons per household. Conflicting factors
affecting household size have been responsible for
this relative stability in household size; that is,
an increase in one-person households, resulting
from a tendency for unmarried persons to main-

tain homes away from relatives, has generally
offset increases in households containing four or
more persons.

The Future Population

The population of the Region is forecast to con-
tinue to increase rapidly in size and, as indicated
in Table 3, is forecast to reach approximately
2,678,000 persons by 1990. This represents an
increase of slightly more than 1,000,000 persons
over the estimated 1963 regional population level
of 1,674,000 persons. Approximately 55 percent
of this 1,000,000-person increase is forecast to
take place by 1980, the other 45 percent being
realized in the decade from 1980 to 1990.

As further indicated in Table 3, it is expected that
the regional population will continue to increase
at a faster rate than that of the United States and
the State of Wisconsin. The regional population is
forecast to increase by about 70 percent from
1960 to 1990, compared to a 60 percent increase
for the United States and a 51 percent increase
for the state. This is consistent with past trends.
In the previous 30-year period, from 1930 to
1960, the regional population increased by over
56 percent, the U. S. population by 46 percent.
The past 63-year trend in the population of the
Region, Wisconsin, and United States, along with
the forecasts to 1990, are presented in Figure 2,

As indicated earlier, four separate forecasts of
future regional population levels were prepared by

Table 3
POPULATION FORECASTS FOR THE REGION, WISCONSIN, AND
THE UNITED STATES (1960 - 1990)
(in Thousands)
Year? Region Wisconsin® United States®
1960 + + + ¢ 4 4 4 o4 e W 1,574 3,953 180,676
1965 « &« & & « & @ 4 o+ W 1,718 4,248 194,671
1970 « v & v v 0 0w e 1,870 4,511 208,996
1975 ¢ v v v v v e e e 2,035 4,820 225,870
1980 + v « & & 4 4 e s o 2,223 5,176 245,313
1985 & + &« v v 4 4 4w 2,435 5,561 266,322
1990 . . . . . . 2,678 5,977 288,219
Percent Increase
1960 - 1990 70.1 51.2 59.5

4 Population figures for 1960 are as of April 1; population figures for the years 1965-1990, as of July 1.

b prepared by SEWRPC utilizing a continuation of a historic linear relationship between changes in the popula-

tion of the State of Wisconsin and of the United States.

C Figures include armed forces abroad and are Series B projections published by the U.S. Bureau of the Census in
Current Population Report Series P-25, No. 286, July 1964, pp. 47-55.

Source: U.S. Bureau of the Census; SEWRPC.
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Figure 3
POPULATION TRENDS AND FORECASTS BY COUNTY
IN THE REGION (1830 - 1880)
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four different demographic forecasting techniques
in order to provide a measure of what the future
population levels within the Region might be under
varying assumptions. In addition, four separate
forecasts of total future regional employment
levels were prepared by four different economic
forecasting techniques and converted to corre-
sponding future population levels by application of
an employed participation rate.'? It was from

12 1pe employed participation rate is the ratio of
total employment to total population. At national,
state, and regional levels, there is an observed long-
run trend for this ratio to decline,

Table 4

among this array of eight separate populationfore-
casts that the '"single best" estimate of future
population was chosen for regional land use and
transportation planning purposes. The highest and
lowest seriesof forecast populationlevels obtained
are shown in Table 4, along with the best estimate
series selected to be used in the plan design. All
other five forecasts fell within the high and low
values shown in the table. The high series was
obtained by converting the most recent U. S. Bu-
reau of the Census projections of total national
population to regional population levels by corre-
lation and regression techniques. The medium
series, which was selected as the "best estimate,"
was obtained by assuming a rate of natural in-
crease of 11/2 percent per year and a net in-
migration rate of 1/2 of 1 percent per year, these
rates being consistent with historic trends within
the Region. The low series was obtained by apply-
ing a modified cohort-survival technique,

Each of the seven counties within the Region
have significant population growth forecasts for
1990. The greatest absolute gain would occur in
Milwaukee County, which would gain 410, 000 per-
sons over the forecast period. The greatest per-
centage increase would occur in Waukesha County,
which shows a population increase of 189 per-
cent over the forecast period (see Table 5 and
Figure3).

Not only is the population anticipated to increase
rapidly in size, it is anticipated to change in age
and sex composition. Some of these changes are
indicated in Table 6 and Figure4., The major
changes that are forecast to take place between
1960 and 1990 in these population characteristics
may be summarized as:

1. The age group from 0 to 4 years of age,
which represents the preschool age popu-
lation, is expected to increase by approxi-
mately 69 percent, a rate slightly lower
than that expected for the population as
a whole, The total increase in this age
group by 1990 is estimated to be about
131, 000 persons.

HiGH, MEDIUM, AND LOW POPULATION FORECAST SERIES FOR THE REGION (1960 - 1990)
(in Thousands)

Population Series 1960 1965 1970 1975 1980 1985 1990
High Series . . . . . . 1,574 1,786 1,981 2,195 2,397 2,684 2,979
Medium Series . . . . . 1,574 I 708 1,870 2,035 2,223 2,435 2,678
Low Series.: « « &« « « . 1,574 1,689 1,809 1,931 2,064 2,214 2,831

Source: SEWRPC.
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Figure U
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4, The age group from 20 to 64 years of age,
which represents the working age popula-
tion, is expected to increase by approxi-
mately 61 percent, a rate slightly lower
than that expected for the population as
a whole., The total increase by 1990 in this
age group, however, is expected to he
more than 511, 000 persons, or about one-
half of the total forecast population change.

5. The age group over 64 years of age,
which represents the retired age popula-
tion, is expected to increase by approxi-
mately 64 percent, a rate slightly lower
than that expected for the population as
a whole. The total increase in this age
group by 1990 is estimated to be about
90, 000 persons.

Table 5

POPULATION FORECASTS BY COUNTY

IN THE REGION (1960 - 1990)

(in Thousands)

Mil- Wash-
Year Kenosha waukee Ozaukee Racine Walworth ington Waukesha

960 & & & & & o o G ow 100.6 1,036.0 38. 4 141.8 52.4 46. | 158.3
11965 « « o &« @ w3 0 112.0 1, 103.0 46.0 156.0 57.0 52.0 192.0
1970, + « & & « & & o« 125.0 1,170.0 54.0 173.0 62.0 58.0 228.0
1975, o e 139.0 1,236.0 64.0 193.0 67.0 65.0 271.0
1980. 6o oo 157.0 1,305.0 75.0 217.0 73.0 74.0 322.0
1985, . oo s 177.0 153750 89.0 247.0 80.0 84.0 383.0
1990. R I 202.0 l,446.0 106.0 283.0 87.0 96.0 458.0
Percent Increase

1960 - 1990 100.7 39.5 176.0 99.5 66.0 108.2 189.3

Source: SEWRPC,

=

2. The age group from 5 to 14 years of age,
which represents the elementary school
age population, is expected to increase by
approximately 79 percent, a rate slightly
higher than that expected for the population
as a whole. The total increase in this age
group by 1990 is estimated to be about
241, 000 persons.

3. The age group from 15 to 19 years of age,
which represents the high school age popu-
lation, is expected to increase by approxi-
mately 126 percent, a rate considerably
higher than that expected for the population
as a whole. The total increase in this age
group by 1990 is estimated to be about
131, 000 persons.

6. The number of males in the population will
increase at a slower rate than the number
of females, and the ratio of males to fe-
males will decline from 0.973 to 0.970.

These forecasts of changes in age and sex com-
position of the population have certain important
implications for long-range land use and transpor-
tation planning. Initially, these changes in popu-
lation characteristics indicate continued need for
new elementary educational facilities andanaccel-
erated need for new secondary and college-level
educational facilities. Secondly, these changes
indicate that the labor force will contain a larger
percentage of younger persons and that a great
number of men and women under 35 years of age
will be employed or seeking work. Finally, these
changes indicate that the oldest segment of the
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Table 6

AGE AND SEX COMPOSITION FORECASTS FOR THE REGIONAL POPULATION (1960 - 1990)°

(in Thousands)

1960 1990
Age Percent of Percent of
Regional Regional

Group Males Females Total Total Males Females Total Total
0- 4 96.7 93.5 190.2 12.1 163.2 158.1 321.3 12.0
5- 9 85. 1| 81.5 166.6 10.6 145.9 41,1 287.0 10.7
10-14 70.4 67.5 137.9 8.8 131.3 127.6 258.9 9.7
156-19 50.4 53.4 103.8 6.6 118.3 116.1 234.4 8.7
20-24 43.7 50.3 94.0 6.0 107.5 107.5 215.0 8.0
25-29 49.8 50.2 100.0 6.4 103.6 104.3 207.9 7.8
30-34 54.2 54.3 108.5 6.9 101.6 101.6 203.2 7.6
35-39 53.4 55.1 108.5 6.9 89.6 89.0 178.6 6.7
40-uy 49.4 50.8 100.2 6.4 73.6 73.3 146.9 5.5
45-49 46.7 48.2 94.9 6.0 53.7 57.8 111.5 4.2
50-54 42.1 43.5 85.6 5.4 45.8 51.3 97.1 3.6
55-59 37.9 38.4 76.3 4.8 45.9 48.0 . 93.9 3.5
60-64 32.4 33.8 66.2 4.2 43.1 48.0 91.1 3.4
65-69 26.4 29.0 55.4 3.5 35.8 4y.7 80.5 3.0
70-74 18.9 22.0 40.9 2.6 26.2 35.8 62.0 2.3
75-79 10.8 14.2 25.0 1.6 17.9 27.1 45.0 1.7
80 & 7.7 11.8 19.5 1.2 156.9 27.8 43.7 1.6
over
Total 776.0 797.5 1,573.5 100.0 1,318.9 1,359.1 2,678.0 100.0

2 For detailed data by county, see Appendix A, Tables A-4

Source: SEWRPC.
population will continue to increase quite rapidly
and that residential and recreational facilities to
serve these older age groups will be in demand.

Along with the forecast increases in population
will come increases in the number of households
in the Region. Forecasts of increases in the num-
ber of households have particularly important
implications for long-range land use and trans-
portation planning, since it is the household popu-
lation which creates nearly all the demand for
land use and transportation facilities. As shown in
Table 7, the number of households in the Region is
estimated to increase to 795,000 by 1990.

This

through A-10.

more than 70 percent. Implicit in the forecast are
the assumptions that approximately 98 percent of
the population will reside in households over the
forecast periodand that the average household size
will be about 3.3 persons, which is slightly lower
than the present level. These assumptions are
based on past trends in these population charac-
teristics. The slight decrease forecast in average
household size reflects the fact that total popula-
tion projections for the Region assume a decline
in the birth rate.

This substantial increase in the number of house-
holds within the Region by 1990 portends a sub-

represents a percentage increase over 1960 of

HOUSEHOLD FORECASTS FOR THE REGION (1960 -

Table 7

1990)°

stantial increase in the need for residential land.

Year

Total
Population

Household
Population

Number of
Households

Rersons per
Household

1960. . . . .

1970. . . . .
1980. . . . .
1990. . .

1,574,000
1,870,000
2,223,000
2,678,000

1,537,000 466,000 3.30
1,833,000 565,000 3.30
2,178,000 660,000 3.30
2,624,000 795,000 3.30

4 For detailed data by county, see Appendix A, Tables A-11 through A-17

Source: SEWRPC.
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For example, if future development within the
Region continued at the average development den-
sities which prevailed from 1950 to 1963, nearly
187,000 additional acres of residential land will
be required to accommodate the forecast increase
in households. Presently only 130,000 acres of
land are devoted to this use.

EMPLOYMENT FORECASTS

Historical Background

Since 1950 employment in the Region has shown
a marked increase. During the 13-year period ex-
tending from 1950 to 1963, over 100,000 new jobs
were created in the Region; and as of 1963 total
employment within the Region stood at approxi-
mately 635,000. This substantial increase in em-
ployment has been responsible for a large share
of the population growth experienced in the Region
over the same period as expanding employment
opportunities attracted job applicants and their
families. From 1950 to 1963, net migration added
over 130, 000 people to the population of the Region.

Employment growth has not, however, been uni-
form throughout the various industrial groupings
in the regional economy. In general, employment
growthin the trade and service industry groups has
been more rapid than in the manufacturing groups.
As a result the regional economy is, in terms of
employment, becoming more strongly oriented
toward trade and service activities. Nonetheless,
manufacturing is still by far the largest employer
in the Region and accounted for about two-fifths
of all employment in 1963,

In the manufacturing industry groups, the largest
employers are those producing machinery, elec-
trical equipment, and transportation equipment.
These three general activities accounted for over
half of all the manufacturing jobs in the Region in
1963. There is also a considerable amount of em-
ployment associated with the production of food
and beverage products and primary and fabricated
metal products.

Trends in these individual manufacturing indus-
tries within the Region indicate that transporta-
tion and electrical equipment producers have
experienced the fastest growth in employment,
thus increasing their shares of total manufac-
turing employment. The largest employing indus-
try, machinery, has had virtually no long-term
employment growth in the period since 1950 and
as a result has declined in its share of the total
manufacturing employment. Mostnondurable goods
producers, for example, food, beverage, apparel,
leather, paper, and chemicals, have also had
little or no long-term employment growth; and
their shares of total manufacturing employment
have declined.

Future Employment Levels

Employment in the Southeastern Wisconsin Region
is forecast to reach 984,000 employees by 1990.
This represents a 59.7 percent increase over the
1960 level of about 616,000 employees. This rate
of increase is less than the forecast population
growth rate of 70.1 percent over the same period,
reflecting implicit assumptions that fewer em-
ployees will support the regional population in the

Table 8
INDUSTRY GROUP FOR THE REGION

EMPLOYMENT FORECASTS BY MAJOR

BY CONVENTIONAL TECHNIQUES

(1960 - 1990)

(in Thousands)

Percent Change
Industry Group 1960 1963 1970 1980 1990 1960 - 1990
Agriculture. . . . . . 12.9 12.0 10.6 9.1 7.9 - 38.8
Construction & Mining. 29.5 29.7 32.5 35.8 39.5 33.9
Manufacturing. 253.0 258.2 274.6 299.0 326.5 29.1
Trade. Ve e e e e e 120.2 122.1 132.7 146.6 162.0 34.8
Transportation, Communications,
& Utilities. e e s v s e e 34.8 35.3 38.4 42.5 46.9 34.8
Finance, Insurance,
& Real Estate. . + « + « « « + . 23.0 24.0 28.7 35.9 44.8 94.8
Services . e 142.6 153.6 188.5 259.1 356.4 [49.9
Private Services. . . . 94.7 101.2 124. 1 172.6 240. 1| 153.5
Government Services &
Education . . . . . . . 47.9 52.4 64.4 86.5 116.3 142.8
Total 616.0 634.9 706.0 828.0 984.0 59.7
Note: Figures in italics indicate subtotals.
Source: Wisconsin Industrial Commission; SEWRPC.
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future and that the size of the labor force relative
to total population will decrease. These assump-
tions appear reasonable, not only in light of recent
trends, but in light of trends toward higher educa-
tional attainment and earlier retirement ages.

As indicated in Table 8 and Figure 5, agricul-
tural employment is forecast to continue its his-
toric long-term decline; construction and mining,
manufacturing, trade, and transportation-commu-
nications-utilities employment are all forecast
to increase by 1990, at rates ranging from 29 to
35 percent; service employment, including finance,
insurance, real estate, other private services, and
government services and education are forecast to
increase at rates ranging from 95 to 153 percent
by 1990.

An alternative forecast of regional economic ac-
tivity was prepared using the Regional Economic
Simulation Model developed by the SEWRPC for
this purpose. The model is a dynamic input-out-
put simulation model that generates a synthetic
history of the regional economy based on fore-
casts of national consumer, government, and ex-
port spending.'?

'3 The model is subdivided into a number of national
and regional sectors or industries. Each of these in-
dustries has its own set of equations in the model.
The interconnection between these industries results
from their interaction in the market place. An input-
output table depicts the detailed nature of these mar-
ket place relationships. In the model input-output
parameters indicate the composition of the purchases
of each industry. The parameters are expressed as ra-
tios of the part of each purchasing dollar that is
spent by each industry in every other industry. The
input-output table is shown in Appendix Table A-18.
The table presents the input-output purchasing ra-
tios for an aggregated set of national industries, who
represent the business customers of the Region’s in-
dustries, and the ratios for inter-regional purchases.

T

EMPLOYMENT FORECASTS BY MAJOR
BY SIMULATION MODEL TECHNIQUES
(in Thousands)

Employment (in thousands)

able

Figure 5

EMPLOYMENT FQRECASTS FOR MAJOR INDUSTRY GROUPS

IN THE REGION (1960 - 1990)
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INDUSTRY GROUP

1970 1980 19%0

Year

FOR THE REGION

(1960 - 1990)

S =
Percent Chang;_
Employment Type 1960 1963 1970 1980 1990 1960 - 1990

Agricolture. « & w o w0 a8 oa @ s 12.9 12.1 10.6 9.1 7.9 - 38.8
Construction & Mining. . . . . . 29.5 32.6 38.9 43.9 49.8 68.8
Manufacturing. . . . . . . . . . 253.0 264.7 288.2 327.5 370.2 u6.3
PRGNS 0w o oD ol o B e 120.2 122.6 127 .4 143.8 162.1 34.8
Transportation, Communications,
& Uti?ities. ol e e 34.8 37.8 43.8 49.5 55.9 60.6
Finance, Insurance,
% Real Estate. . . o o v v o . . 23.0 22.5 21.5 24.3 29.4 27.8
Services®. & 4 a8 o o s o e . 142.6 161.8 200. 1 236.7 282.6 98. 1

Total 616.0 654. | 730.5 834.8 957.9 5.5

tion model techniques.

Source: Wisconsin Industrial Commission; SEWRPC.
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The forecasts determined through the use of this
model are shown in Table 9. It will be noted
that, with respect to total employment, the model
forecast is somewhat lower than the non-model
forecast in 1990 and somewhat higher in 1970 and
1980, In 1970 the model forecast is 3.4 percent
higher than the forecast made utilizing conventional
techniques; in 1980 it is 0.8 percent higher; and in
1990, 2.6 percent lower. Overall, the model fore-
cast indicates a rise of 55.5 percent in total em-
ployment versus an indicated rise of 59.7 percent
for the non-model forecast. The model forecast
indicates a higher increase in construction, manu-
facturing, and utilities employment but a smaller
increase in services employment. Because agri-
cultural employment within the Region is highly
dependent on the rate of conversion of agricultural
land to urban use, agricultural employment was
not forecast with the model. Although the differ-
ences in some of the components of the two fore-
casts, such as in manufacturing, construction,
and utilities employment, represent significant
differences, the differences in the forecast of total
employment are well within reasonable probable
error ranges, so that the total employment fore-
casts prepared by the model and non-model tech-
niques can be considered equivalent.

Because of the significant differences in some
components of the two sets of forecasts, however,
it is important to understand the basic assumptions
used in the model forecasts. The more important
of these assumptions are:

1. Inter-industry input-output coefficients will
remain constant over the forecast period.
Although changes in technology will tend to
modify these parameters over time, there
is not yet sufficient data available in this
country to establish trends in input-output
coefficients and thereby warrant a more
realistic assumption in this respect.

2. The Southeastern Wisconsin Region will
maintain its market share of the national
market.

3. Present trends in the increase of per-
sonnel productivity (output per employee)
will continue,'

An additional implicit assumption relates to the
attainment of the national forecasts of gross na-
tional product, consumer, government, and export
spending levels shown in Table 10. These national
forecasts were common to both the regional model
and non-model forecasts.

Differences in the two regional forecasts must
implicitly derive from differences in one of three
areas: inter-industry effects, changes in the re-
gional share of the national and international econ-
omy, and changes in the rate of increase in per-
sonnel productivity. All of these three areas are
treated explicitly in the model forecasts but nec-
essarily implicitly in the non-model forecasts.
A growing but as yet unknown influence on the
regional economy is the export market. Since
the Region is primarily a capital goods producer,
the export market will become increasingly im-
portant in its effect upon the regional economy
as southeastern Wisconsin expands its service
to the developing economies of the world. An
examination of the status of the regional economy
in 1965 would seem to indicate that both fore-
casts of future economic activity levels may be
somewhat conservative. It would appear to be
unwise, however, to allow the current (1965) very

4 An overall annual increase in personnel produc-
tivity of 2 1/2 percent is indicated by recent trends.
Should this rate of increase rise to 3 percent an-
nually, the future regional employment levels could
change drastically from those forecast. The possible
impact of personnel productivity on future employment
levels is illustrated by the fact that a simulation
model forecast, which was made assuming an annual
increase of productivity of 3 percent instead of
2 1/2 percent, provided a 1990 total employment fore-
cast of approximately 800,000 jobs instead of the
957,900 jobs based upon a 2 1/2 percent increase
in productivity.

Table |0
GROSS NATIONAL PRODUCT, PERSONAL CONSUMPTION EXPENDITURES, GOVERNMENT
PURCHASES, AND VALUE OF EXPORTS FORECASTS (1950 - 1990)
(in Billions of 1960 Dollars)
Gross Personal
National Consumption Government
Year Product Expenditures Purchases Exports

1950. 362.6 238.4 56.8 15.3
1960. . 504.4 328.9 100.1 26.7
1970. . . 746.0 462.0 160.0 38.0
1980. . . 1,060.0 662.0 242.0 58.4
1990. . . 1,5610.0 9uL. 0 365.0 91.2

Source: U.S. Department of Commerce; Resources for the Future, Inc.
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MANUFACTURING EMPLOYMENT FORECASTS BY

Table ||

BY CONVENTIONAL TECHNIQUES (1960 - 1990)

INDUSTRY FOR THE REGION

(in Thousands)
Percent Change
Industry Type 1960 1963 1970 1980 1990 1960 - 1990

Food & Related Products. . .o 21.3 20.9 20.3 19.3 18.3 =14,
Textile, Apparel, Leather Products . 4.2 4.2 14,2 4.2 4.2 --
Paper & Wood Products. . . . . . . . . . . 9.5 9.6 9.9 10.2 10.7 12.6
Printing & Publishing. . . . . . « « . . 16.3 16.8 18.5 20.9 23.7 45.4
Chemical & Related Products. . . . . . . 4.0 4.1 4.5 5.3 5.8 45.0
Primary Metal Products . . . . . . . . 19.4 19.6 20.9 22.5 24.3 25.3
Fabricated Metal Products. . . . . . . . . 18.3 18.3 19.2 20.2 21.3 16.4
Machinery. « « « +« + v « « « « « & 58.8 59.6 62.4 65.6 69.0 16.2
Electrical Equipment . . . . . . . . . 40.9 42.9 47.5 57.9 70.6 72.6
Transportation Equipment . . . . . . . . . 33.4 34.3 36.9 40.8 45.0 34.7
Instruments & Related Products . . . . . 3.4 3.4 3.8 4.4 4.9 4y, 1
Miscellaneous Manufacturing Products 13.5 4.5 16.5 17.7 18.7 45.0

Total 253.0 | 258.2 | 274.6 | 299.0 | 326.5 29. 1

Source: Wisconsin Industrial Commission; SEWRPC.

high levels of economic activity in the Region to
unduly influence the long-term forecasts, even
though some of the major regional industries,
such as machinery, primary metals, and fabri-
cated metals, have in their current cyclical peaks
exceeded the forecast 1970 employment levels of
the non-model forecasts.

The changes forecast for the various industries
comprising the manufacturing industry group are
shown in Tablell. These were prepared by non-
model techniques. The industry with the highest
employment growth potential within the Region
appears to be the electrical equipment industry.

« Table

MANUFACTURING EMPLOYMENT FORECASTS BY

Employment in this industry is forecast to in-
crease to over 70,000 employees by 1990, a per-
centage increase over the 1960 level of 72.6 per-
cent. Thelargest manufacturing industry employer
within the Region at the present time, machinery,
is forecast to increase by only 16 percent over
the period, reaching a level of 69,000 jobs by
1990. Therefore, the largest manufacturing in-
dustry in terms of employment within the Region
is expected to be the electrical equipment pro-
ducers, replacing the machinery producers which
presently lead in this respect.

Most of the other manufacturing industries are

12
INDUSTRY FOR THE REGION

BY SIMULATION MODEL TECHNIQUES (1960 - 1990)

(in Thousands)
Percent Change
Industry Type 1960 1963 1970 1980 1990 1960 - 1990

Food & Related Products. . . . . . 21.3 22.5 24.8 27.9 31.3 46.9
Textile, Apparel, Leather Products 4.2 15.5 18.2 20.6 23.2 63.3
Paper & Wood Products. . . . . . . . . . 9.5 11.6 15.7 17.8 20.0 110.5
Printing & Publishing. . . . . . . . . . 16.3 16.4 17.9 20.2 22.8 39.8
Chemical & Related Products. . . . . 4.0 4.1 5.7 6.5 7.3 82.5
Primary Metal Products . . . . . . . . . . 19.4 20.5 22.7 25.7 29.1 50.0
Fabricated Metal Products. . . . . 18.3 18.4 20.0 22.7 25.8 40.9
Machinery. . « « v v v v « v v v 0 0w 58.8 58.9 60.u4 70.4 81.1 37.9
Electrical Equipment . . . . . . . . . . . 40.9 42.0 uy.3 50.9 57.8 41.3
Transportation Equipment . . . . . . . . 33.4 35.7 40.3 45.5 51.2 53.2
Instruments & Related Products . . . . . . 3.4 3.4 3.6 4.1 4.7 38.2
Miscellaneous Manufacturing Products . 13.5 13.9 4.6 15.2 15.9 17.7

Total 253.0 | 262.9 | 288.2 | 327.5| 370.2 46.3

Source: Wisconsin Industrial Commission; SEWRPC.
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forecast to increase in employment by 1990. The
exceptions are food and beverage producers and
textile, leather, and apparel manufacturers. Food
and beverage products manufacturing is highly
adaptable to automatic processes, and national
forecasts call for an employment decline in this
industry. Manufacturing of textile, apparel, and
leather products is also forecast to show little
change in employment nationally by 1990; and with
these producers generally locating in eastern and
southeastern states, it is unlikely that there will
be appreciable employment growth in these indus-
tries in the Southeastern Wisconsin Region over
the forecast period.

The model forecasts of manufacturing employment
are shown in Table 12, which indicates some dif-
ferences from the non-model forecasts. The most
dramatic difference between the two forecasts is
indicated for the machinery industry, the leading
manufacturing industry in the Region. The model
forecast indicates an increase in employment in
this industry of 37.9 percent versus a 16.2 percent
increase for the non-model forecast. Increases for
other manufacturing industries, such as primary
metals and food, are alsohigher in the model fore-
cast. Five of the industries—machinery, electrical
equipment, instruments, primary metals, and fab-
ricated metals—have a strong capital goods ori-
entation and are greatly influenced by business
spending. The historic growth in all of these in-
dustries has reflected the significant increase in
capital goods spending that has occurred nation-
ally in recent years. To maintain the present
2 1/2 percent annual increase in industrial pro-
ductivity nationally, it is essential that a heavy
rate of capital spending be maintained.

The industrialization of the underdeveloped coun-
tries of the world in the nexl 20 years will also
require large capital expenditures, particularly in
construction equipment and machine tools. These
two industries are both important within the Re-
gion. I southeastern Wisconsin can maintain or
increase its market share in capital goods, it may
so benefit from these capital goods trends that
both the model forecast as well as the non-model
forecast of manufacturing employment may prove
to be conservative.

INCOME FORECASTS
Historical Background

In the recent past, incomes of the residents of the
Southeastern Wisconsin Region have been rising

quite rapidly, both in terms of actual dollar in-
creases and in terms of real dollar increases.
(Real dollar increases are those which take into
account changes in the purchasing power of the
dollar.) In terms of real dollars, per capita in-
come in the Region has increased from $1,786 in
1949 to an estimated $2,398 in 1963. On the
same basis, the total amount of income avail-
able to residents of the Region has increased from
$2.2 billion in 1949 to over $4 billion in 1963.

In percentage terms total personal income in
the Region has nearly doubled since 1949. The
actual increase over the period was approximately
82 percent. The regional population increase over
this same period was only 35 percent. It is evi-
dent from these facts that over the last 14 years
residents of the Region have been enjoying a sub-
stantial increase in their standard of living,

Future Income Levels

Incomes of residents of the Southeastern Wisconsin
Region are forecast to continue their postwar up-
ward climb. As indicated in Table 13, the total
income available in the Region is forecast to reach
over $10 billion by 1990. This increase is based
on the assumption that per capita incomes will
increase at an average annual rate of 2 percent,
This 2 percent per annum increase in per capita
income is a continuation of the trend established
in the Region between 1949 and 1963 and is con-
sistent with the assumed rates of increase in per-
sonnel productivity.

Nationally, per capita income is also forecast to
increase by approximately 2 percent per year.
Per capita income in the Region should, however,
be higher than the national average in 1990. The
forecast per capita income for the Region in
1990 is $4,093, while the national pcr capita in-
come forecast for 1990 is about $3,500. The dif-
ferences in regional and national per capita levels
in 1990 reflect the fact that the highly urbanized
Southeastern Wisconsin Region, as is the case
for other urbanized regions, presently enjoys
a higher than national average per capita income.
As further indicated in Table 13, average house-
hold incomes are projected to increase to nearly
$14,000 by 1990. This represents an increase of
65 percent over the 1963 level.

The income forecasts summarized above have
certain important implications for land use and
transportation planning. First, these income fore-
casts indicate that there will be a strong market
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Table

13

TOTAL, PER CAPITA, AND PER HOUSEHOLD INCOME FORECASTS IN THE REGION (1949 - 1990)

(in Constant

1963 Dollars)

Year Total Personal Income Per Capita Income Per Household Income
1949 . . . . .+ . . $ 2,216,000,000 $1,786 $ 6,250
1959 . . + .+ .+ . . 3,671,000,000 2,333 7,878
1963 . . « + + . . 4,014,000,000 2,398 8,322
1970 « « v+ 4 . . 5,150,000,000 2,754 9,279
1980 « « « « + .+ & 7,465,000,000 3,358 11,311
1990 . + + .+ « . . 10,961,000,000 4,093 13,786

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

in the Region for all types of goods and services.
This is consistent with the employment projections
for the Region previously presented, which indi-
cate that there will be a fairly rapid increase in
trade and service industry employment to meet
this growing local demand. Second, these income
forecasts indicate that there will probably be more
two-car families in the Region than at present; and
this will generate an increased demand for auto-
mobile-oriented transportation facilities. Third,
these income forecasts indicate that there may be
a future demand for larger and more elaborate
homes and a concomitant demand for increasing
amounts of residential land. Finally, increased
incomes, as well as increased leisure time, will
probably result in an increased demand for rec-
reational facilities of all types. All of these prob-
abilities must be considered in the preparation of
long-range land use and transportation plans for
the Region.

MANUFACTURING OUTPUT AND EXPENDITURE
FORECASTS

Forecasts of regional manufacturing output for
1970, 1980, and 1990, prepared by application of
the Regional Economic Simulation Model, are
shown in Table 14. Output, as measured by sales
in constant 1962 dollars, is forecast to almost
triple by 1990. Sales of manufacturing industries
were estimated at $6, 390,700,000 in 1962 and are
forecast to be $17,852,700,000 by 1990, a rise of
nearly 180 percent.

A more accurate measure of output is the value
added by manufacture, which is the difference
between current sales and current purchases.
Some industries, such as food processing, have
a high value of purchased commodities and are
not as important in real output as their sales
would indicate. Other industries, such as in-
strument manufacturing, have a higher percen-
tage of value added and are more important than
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is indicated by their sales volume standing. Total
value added by manufacture is forecast to increase
from $3,218,400, 000 in 1962 to $7,013, 000, 000 in
1990, an increase of 118 percent. The differences
between the percentage increases in the sales and
the value added forecasts result from the higher
increases in industries with lower ratios of value
added. Employment in manufacturing, as noted
earlier, is forecast to increase by only 46 per-
cent. The difference between the forecast rates
of increase in value added and in employment is
explained by anticipated increases in productivity.

Capital expenditures within the Region, which were
$282,200,000 in 1962, are forecast to rise to
$574,400,000 by 1990, an increase of 103 percent.
Since capital expenditures will increase less than
output, an increase in capital productivity is re-
quired. There has been a steady decline in the
capital to output ratios in most industries in re-
cent years as a result of advances in technology.

AUTOMOBILE AVAILABILITY FORECASTS

Historical Background

The number of automobiles available to residents
of the Region increased from 294,000 in 1950 to
546,000 in 1965, an increase of approximately
86 percent in 15 years. This increase is equiva-
lent to a uniform growth rate of approximately
4 1/4 percent annually. If the increase in the num-
ber of automobiles within the Region were to con-
tinue at this same rate, there would be 1,550, 000
automobiles available to residents of the Region
by 1990. Such a projection, based upon a uniform
rate of increase, would, however, lead to an un-
realistically low ratio of 1.71 persons per auto-
mobile in 1990.

Historically, the ratio of persons per automobile
within the Region decreased from 4.23 in 1950 to
3.15 in 1965. While it is likely that this ratio will
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Table |4
MANUFACTURING INDUSTRY OUTPUT FORECASTS FOR THE REGION (1962 - 1990)
(in Millions of Dollars)
T —
Standard Sales Purchases
Industrial Percent Percent
Classification Change Change
Industry Code 1962 1970 1980 1990 1962 - 1990 1962 1970 1980 1990 1962 - 1990
Food 20 $ 983.0 $1,400.0 $ 2,014.0 $ 2,892.0 194.2 $ 517.8 $1,050.0 $1,510.0 $ 2,169.0 318.9
Leather, Apparel, Textiles 22, 23, 31 169.4 265.2 368.7 531.7 146.2 127.1 191.4 276.5 398.8 460. |
Paper, Lumber, Furniture 24, 25, 26 289. 1 386.3 658.9 808. | 179.5 181.9 231.7 335.3 484.9 166.6
Printing & Publishing 27 329.4 424.2 612.9 885.5 168.8 4.6 220.5 318.7 460. 4 301.7
Chemicals 28 272.2 393.3 569.8 824.7 203.¢ 101.7 235.9 341.9 494.8 336.5
Primary Metals 33 wgl.l 474.2 689.0 998.7 107.6 226.0 260.8 379.0 549.2 143.0
Fabricated Metals 34 453.5 625.6 909.3 1,318.0 190.6 218.8 394. 1 572.8 830.3 279.5
Machinery, Engines & Turbines 351 299.6 401.3 601.8 892.3 197.8 116.3 232.7 349.0 517.5 345.0
Machinery, Farm 352 215.3 204.3 304. 1 446.7 107.5 121.5 130.7 194.6 285.9 135.3
Machinery, Construction & Mining 353 236.8 333.6 505.6 752. 1 217.6 93.2 196.8 298.3 4u43.7 376.1
Machinery, Metalworking 354 86.6 123.5 182.9 268.6 210.2 28.7 60.5 89.6 131.6 358.5
Machinery, Special 355, 356, 357, 358, 359 428.2 441.6 646.9 943.0 120.2 157.7 247.3 362.3 528.0 234.8
Electrical Machinery: Transmission,
Distribution & Industrial Apparatus 361, 362, 364, 369 401.0 4o4.9 727.4 1,063.0 165. 1 86.7 247.5 363.7 531.8 513.4
Electrical Machinery & Appliances 363 42.9 70.2 101.3 146.0 240.3 4.6 47.0 67.9 97.9 570.5
Electrical Machinery Components 365, 366, 367 273.6 361.2 527.4 767.0 180.3 80.8 180.6 263.7 383.8 375.0
Transportation Equipment 37 1,253.8 1,871.0 2,705.0 3,896.0 210.7 918.6 1,122.0 1,623.0 2,337.0 154.4
Instruments 38 87.5 100.9 146.9 213.6 1y | 20.6 33.9 49.3 71.7 248. |
Miscellaneous Manufacturing 19, 21, 30, 32, 39 87.7 98.4 142.3 205.7 134.5 45.7 59.0 85.4 123. 4 170.0
Total $6,390.7 $8,459.7 $12,314.2 $17,852.7 179.3 $3,172.3 $5,142.4 $7,481.0 $10,839.7 241.6
Standard Value Added by Manufacture Capital Expenditures
Industrial Percent Percent
Classification Change Change
Industry Code 1962 1970 1980 1990 1962 - 1990 1962 1970 1980 1990 1962 - 1990
Food 20 $ 465.2 $ 350.0 3 504.0 $ 723.0 55.4 $ 4.3 $ 26.1 $ 37.4% $ 53.8 276.2
Leather, Apparel, Textiles 22, 23, 31 42.3 63.8 92.2 132.9 214.1 1.9 3.9 5.6 8.1 326.3
Paper, Lumber, Furniture 24, 25, 26 107.2 154.6 223.6 323.2 201.5 8.2 [ 20.3 29.4 258.5
Printing & Publishing 27 214.8 203.7 294.2 425. 1 97.9 64.3 11.5 16.7 24.1 - 62.5
Chemicals 28 170.5 157.4 227.9 329.9 93.5 20.5 4.7 21.3 30.8 50.2
Primary Metals 33 255. 1 213.4 310.0 449.5 72.0 12.6 19.2 27.9 40. 4 220.6
Fabricated Metals 34 234.7 231.5 336.5 487.7 107.8 4.9 16.4 23.8 34.5 604.0
Machinery, Engines & Turbines 351 183.3 168.6 252.8 374.8 104.5 5.5 4.3 21.4 31.8 478.2
Machinery, Farm 352 93.8 73.6 109.5 160.8 71.4 19.5 L) 6.5 9.6 -50.7
Machinery, Construction & Mining 353 143.6 136.8 207.3 308.4 4.8 2.4 6.1 9.2 13.8 475.0
Machinery, Metalworking 354 57.9 63.0 93.3 137.0 136.6 12.5 3.7 5.5 8.1 -35.2
Machinery, Special 355, 356, 357, 358, 359 270.5 194.3 284.6 415.0 53.4 6.6 12.4 18.2 26.6 303.0
Electrical Machinery: Transmission,
Distribution & Industrial Apparatus 361, 362, 364, 369 31%.3 247.4 363.7 531.2 69.0 35.7 10.3 15.1 22.1 -38.0
Electrical Machinery & Appliances 363 28.3 23.2 33.4 4.1 70.0 0.9 1.2 1.7 2.5 177.8
Electrical Machinery Components 365, 366, 367 192.8 180.6 263.7 383.2 98.7 17.6 15.0 57.0 82.9 371.0
Transportation Equipment 37 335.2 749.0 1,082.0 1,559.0 365.7 51.4 66.8 96.6 139.0 170.4
Instruments 38 66.9 67.0 97.6 Itl.9 1a.l 1.8 3.1 4.5 6.6 266.7
Miscellaneous Manufacturing 19, 21, 30, 32, 39 42.0 39.4 56.9 82.3 96.0 1.6 4.9 7.1 10.3 543.8
Total $3,218.4 $3,317.3 $ 4,833.2 $ 7,013.0 117.9 $ 282.2 $ 248.1 $ 395.8 $ 574. 4 103.5

Source: SEWRFC.




continue to decline as more multi-car households
are formed, as a practical matter, a lower limit
must exist to the ratio of persons per available
automobile. It is probable that this lower limit
would be approached when there is an automobile
available for every licensed driver residing within
the Region. Based upon the age distribution of
the 1990 regional population forecasts and the esti-
mate that nearly 88 percent of the populationwithin
the Region between the ages of 16 and 75 will be
licensed to drive, this lower limit of automobile
availability may be calculated at 1.85 persons per
available automobile. While such a ratio may be
possible, it is highly unlikely ever to be attained
since not every licensed driver will be able to
afford or be inclined to own an automobile.

Future Automobile Availability Levels

The number of automobiles available within the
Region, as shown in Table 15, is forecast to reach
1,022,800 by 1990. This represents an increase
of nearly 477, 000 automobiles, or 87 percent, over
the 1965 level. The corresponding ratio of persons
per available automobile is forecast to decline
from 3.15 in 1965 to 2.62 by 1990 and indicates
that the lower limit or saturation level in this
ratio will not be reached in southeastern Wiscon-
sin by 1990 (see Figure#g).

A comparison of the regional forecast of automo-
bile availability ratios with similar forecasts of

Figure 6
AUTOMOBILE AVAILABILITY TRENDS AND FURECASTS
FOR THE REGION (1930 - 1980), WISCONSIN (1950 - 1990),
AND THE UNITED STATES (1852 - 1972 AND 1960 - 1980)
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Figure 7
AUTOMOBILE AVAILABILITY TRENDS AND
FORECASTS BY CQUNTY IN THE REGION (1940 - 1990)
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national and state ratios, as shown in Figureg,
reveal that a similar leveling out in the curve of
persons per available automobile is common to all
forecasts. The actual saturation point in the ratio
will probably be reached when the ratio of per-
sons per available automobile remains stable over
a period of years.

Automobile availability trends and forecasts, to-
gether with persons per available automobile ra-
tios, are set forth in Appendix A for each of the
seven counties comprising the Region. Existing
availability rates were found to vary widely by
county, as shown in Figure7, The lowest ratios
of persons per available automobile were found
to exist in those counties where residential devel-
opment has occurred at relatively low densities.
Table |5
AUTOMOBILE AVAILABILITY
TRENDS AND FORECASTS

FOR THE REGION (1950 - 1990)°

Automobiles Persons per

Year Available Automobile
11950, & & . . 293,600 4.23
1966, . 7 372,700 3.76
11960. . « = & u6l,200 3. 41
1965. . . . . 545,900 3.15%
1970. . . . . 639,500 2.92
1975 & & 722,100 2.82
1980. . . . . 812,200 2.74
1’985+ < &« o 911,900 2.67
1990. . . . . 1,022,800 2.62

@ For automobile availability trends and forecasts by
county, see Appendix Table A-19

Source: State of Wisconsin Motor Vehicle Department;
SEWRFPC.



Consequently, greater decreases were forecast
in the persons per available automobile ratios in
those counties which were forecast to continue
developing rapidly at low and medium densities.
Small decreases in the availability ratios were
forecast for those counties which are presently
either highly urbanized or expected to remain
largely rural to 1990.

MOTOR TRUCK AVAILABILITY FORECAST

Historical Background

The growth pattern of motor trucks available
to truck operators within the Region during the
period 1950 to 1965, unlike the pattern of auto-
mobile growth, does not exhibit a strong upward
trend. In the 15-year period, the number of trucks
available increased from 49.4 thousand in 1950 to
63.4 thousand in 1965, an increase of 14 thou-
sand. This represents an increase over the period
of about 28 percent as compared to an increase
of 87 percent in automobiles available over the
same period.

The relatively slow increase in the number of
motor trucks within the Region during this period
can be attributed primarily to the comparatively
small increase of motor trucks in Milwaukee
County, which heavily influences regional totals.
In the period 1950 to 1965, the net increase in
available trucks in Milwaukee County amounted to
only 6 percent, compared to increases of more
than 30 percent in Ozaukee, Walworth, and Wash-
ington counties; more than 55 percent in Kenosha
and Racine counties; and more than 85 percent in
Waukesha County.

Table
MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY CLASSIFICATION

FOR THE REGION (1950 -
Thousands)

(in

Future Motor Truck Availability Levels

The number of available trucks within the Region
is forecast to increase from 63.4 thousand in 1965
to 86.3 thousand in 1990, an increase of 22.9 thou-
sand, or approximately 36 percent. An analysis of
growth trends in each of the various truck classi-
fications indicates that a large proportion of future
truck growth in the period 1965 to 1990 will prob-
ably occur in the light-weight truck classification.
As shown in Table 16 and Figure 8 , light-weight
trucks are forecast to increase by 12.4 thousand
during this period, an increase of approximately
42 percent. In other classifications, municipally
owned trucks are forecast to increase by 4.3 thou-
sand, or approximately 102 percent; tractortrucks
are forecast to increase by 4.1 thousand, or ap-
proximately 76 percent; medium-weight trucks are
forecast to increase by 2.2 thousand, or approxi-
mately 14 percent; and farm trucks are forecast
to remain nearly constant as modest increases in
the rural areas of the Region are expected to offset
small decreases in the urbanizing areas. Motor
truck availability trends and forecasts are set
forth in Appendix A for each of the seven counties
comprising the Region.

PUBLIC REVENUE FORECASTS

Historical Background

Along with increases in the amount of personal
property, real property, and personal income in
the Region and in demand for more public facilities
and services have come increases in the amount of
revenue collected and spent by local units of gov-

16

1990)°7

—
Trucks Under Trucks Over Tractor-
8,000 Pounds Farm 8,000 Pounds Trailer Municipal
Year Total Net Weight Trucks Net Weight |Combinations Trucks

1950, . . . 49.14 22.8 9.3 15.1b --b 2.2
1955, . . . 54, | 24,1 9.3 4.3 3.5 2.9
1960. . . . 59.5 25.6 9.1 16.0 5.4 3.4
1965. . . . 63.4 28.6 9.2 16.0 5.4 4.2
1970. . . . 68.6 31.7 9.2 16.5 6.5 4.7
1975. . . . 73.5 34.2 9.1 17.3 7.4 5.5
1980. . . . 78.2 36.8 9.3 17.5 8.2 6.4
1985. . . . 82.1 38.8 9.3 17.9 8.7 7.4
1990. . . . 86.3 45.0 9.1 18.2 9.5 8.5

2 For motor truck availability trends and forecasts by county, see Appendix Tables A-20 through A-26.

b Trucks over 8,000 pounds net weight and tractor-trailer combinations were not recorded separately in 1950.

Source: State of Wisconsin Motor Vehicle Department; SEWRPC.
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Figure B8
MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY CLASS OF TRUCK
IN THE REGION (1950 - 1990)
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@ Trucks over 8,000 pounds net weight and tractor-trailer combinations
were not recorded separately in 1950.

Source: SEWRFC

ernment. In the period 1948 to 1962, local govern-
ment revenue increases averaged 8 percent per
year, In 1948 per capita property tax revenue in
the Region was approximately $67 per person; in
1962 per capita property tax revenues were slightly
more than $161 per person. All other major pub-
lic revenue sources have also increased on a per
capita basis. These general sources include: state
collected taxes shared with local governments;
state and federal aids; revenues from fines, fees,
and related sources; special assessment reve-
nues; commercial revenues, for example, interest,
rent, and department and public facility income,
revenue from bond sales; and other miscellane-
ous revenues.

The amount of money available for highway and
street construction and maintenance has also been
increasing, In 1962 over $100 million was made

be noted that about one-third of this $100 million
was spent in the Region by the State Highway Com-
mission, utilizing both state and federal monies.
These monies are used for the construction and
maintenance of the state trunk highway system
and the federal interstate highway system. Local
highway monies, which have their origin as gen-
eral revenues and as highway aids received from
the state, are generally used for the construction
and maintenance of county trunk highways and
local streets and highways located within muni-
cipal limits.

Future Revenue Levels

Local government revenues in the Region are fore-
cast to increase to over $2 billion by 1990. Much
of this revenue, nearly $1 billion by 1990, will
come from property taxes. As shown in Table 17
and Figure 9, state and federal aids will likely be
the second most important revenue source. Other
taxes, which are mainly state shared taxes, com-
mercial revenues, and debt receipts (borrowed
funds) will also be important revenue sources.
Fines and fees, special assessments, and mis-
cellaneous receipts will continue to be relatively
minor sources of local government revenue.

The estimated monies available for highway and
street purposes for the 25 years from 1966 to
1990 are shown in Table 18. As shown it is esti-
mated that between 1966 and 1990 approximately
$5.7 billion will be available for highway, street,
and related purposes. Of this $5.7 billion, $3.6 bil-
lion will be available for maintenance and $2.1 bil-
lion for construction.

As further shown in Table 18, average annual
revenues available for highway and related pur-
poses are forecast to increase substantially. Total

available for this type of expenditure. It should revenues available are forecast to increase from
Table |7
LOCAL GOVERNMENT REVENUE FORECASTS FOR THE REGION (1960 - 1990)
(in Millions of Dollars)
Revenue Category 1960 1970 1980 1990
Property Taxes. « + = o o« 2 « + & 226.6 409.5 653.6 988.2
Other Taxes . « + + + &« & & &+ & = 61.1 100.7 163.1 224.6
Eliines & EBess » =i & = 4 & o ow o= o. 8.3 4.6 22.9 34.3
AT s e e, 53 | 119.3 219.6 3T
Special Assessments . . . . . . . 10.0 i3l 17.8 24.7
Commercial Revenue. . + + + « « . 52,5 90.14 140.8 209.8
Debt Receipts . « - . « « . « .« . 85.1 133.8 198.0 285.4
Other Receipts: + « « &« + & & o & 5.6 22.4 26.7 32.1
Total 51223 903.8 1,432.5 2,170.2

Source: Department of State Audit; SEWRPC.
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Figure 9

TOTAL PUBLIC REVENUE FORECASTS FOR THE REGION (1960 - 1990)
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an annual average of $152.5 million in the 1966 to
1970 period to $290.0 million in the 1981 to 1990
period. Over the entire 25-year period, total reve-
nues available will average about $227.8 million,
$84.8 million for construction and $143.0 million
for maintenance and related spending.

LAND USE FORECASTS

Historical Background
The population, employment, and income growth

Table

experienced in the Region in the recent past has
been accompanied by the demand to convert large
areas of land from rural to urban use. In the
relatively short span of time between 1950 and
1963, nearly 130, 000 acres of land were converted
to urban use. Much of this urban development was
for residential purposes, but a substantial amount
of land also went to commercial, industrial, trans-
portational, governmental, institutional, and rec-
reational use. It is estimated that at least 50 per-
cent, or 65,000 of the 130,000 acres of land
converted to urban development between 1950 and
1963, was converted to residential use with the
balance being converted to other urban uses, the
largest of which was for transportation, mainly
streets and highways.

The fact that such a large amount of land was con-
verted to urban use in the last 13 years can be
attributed largely to changing residential density
patterns; that is, since 1950 much of the residen-
tial development in the Region has been at a much
lower density than was the case prior to this time.

Commercial and industrial uses have also been
absorbing larger amounts of land since 1950. New
shopping centers have been providing more on-site
parking area than old "strip" type development;
and new industrial plants have generally been con-
structed as single-story buildings, as opposed to
the older multi-story 'loft" type buildings, and
have provided large areas for on-site parking.

Future Land Needs

If recent historic trends in land use development
continue between 1963 and 1990, it is estimated
that about 296,000 additional acres of land will be
required for new development. Approximately
63 percent, or about 187,100 acres, of that devel-
opment will be devoted to residential use. Of these
187,100 acres of residential development antici-
pated, it is estimated that 166,100 acres will be
demanded for low-density development, 20,500 for
medium-density development, and 500 acres for

I8

ESTIMATED REVENUES AVAILABLE FOR HIGHWAY AND RELATED PURPOSES

IN THE REGION

(in Millions

(1966 - 1990)
of Dollars)

Revenue Use 1966 - 1970 1971 - 1980 1981 - 1990 1966 - 1990
Total Annually| Total Annually [ Total Annually Total Annually

Revenues Available . .| 762.4 152.5 2,033.1 203.3 2,899.8 290.0 5,695.3 227.8
For construction. 334.4 66.9 788.3 78.8 997.5 99.8 2.120:2 84.8
For maintenance, etc. | 428.0 85.6 1,244.8 124.5 1.,,902.3 190.2 3,575 143.0

Source: State Highway Commission of Wisconsin; SEWRPC.
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high-density development. On the average, low-
density development will absorb 35,700 square
feet per dwelling unit; medium density, 10,000
square feet per dwelling unit; and high density,
3,630 square feet per dwelling unit.

As shown in Table 19, it is estimated that com-
mercial development will require approximately
6,300 acres of land from 1963 to 1990. Much of
this land will be devoted to retail trade uses, for
example, large regional shopping centers, smaller
community shopping centers, neighborhood shop-
ing facilities, and highway-oriented trade estab-
lishments. It is estimated that at least 10 new
regional shopping centers, comparable to the
Mayfair or Capitol Court Centers, will be needed
to serve the population by 1990. It is also esti-
malted that about 1,500 acres of these 6,300 acres
will be needed for other commercial facilities,
such as banks, insurance companies, hotels, and
other business and personal service enterprises.

About 4,900 acresof land will be needed for antic-
ipated industrial development in the Region, for
example, manufacturing and wholesale opera-
tions. It is estimated that about 20 percent of
these new developments will occur on land in, or
adjacent to, presently established industrial dis-
tricts. The remaining 80 percent will occur in
new planned districts.

Governmental and institutional uses will require
about 8,800 acres of land by 1990. This will be

in response to the need for educational facilities
of all types, hospitals, government office build-
ings, and a variety of other public and private
nonprofit enterprises.

The second largest land consuming activity in the
Region—transportation, communication, and utility
facilities—will require additional large amounts of
land by 1990, the total estimated to be approxi-
mately 69,000 acres. Nearly all of this land will
be used for local streets, arterial streets, and
highway and freeway purposes. Only a small per-
centage of the 69,000 acres will be required to
satisfy needs for rail, bus, and ship terminals;
railroad rights-of-way and yards; airports; truck
terminals; and communication and utility facili-
ties. It should be noted that the land required for
communication and utility lines are accounted for
in residential, commercial, industrial, and public
land use estimates.

As indicated in Table 19, active recreation activi-
ties will require nearly 20,000 additional acres
of land by 1990. These recreation areas take
the form of large regional parks, community
parks, and neighborhood playgrounds. It is an-
ticipated that at least 13 new regional parks, re-
quiring about 5,200 acres of land, will be needed
by 1590. The balance of 14,800 acres will be
needed for community and neighborhood recrea-
tion uses.

Table 19
EXISTING AND FORECAST LAND USE FOR THE REGION (1963 - 1990)
Existing Land Use Incremental Demand Total Land Use
Land Use Category 1963 1963 - 1990 1990
Square Percent Square Square Percent
Acres Miles of Region Acres Miles Acres Miles of Region
Residential . 129,358 202.0 7.5 187,121 292.0 316,479 494.0 18.4
High Density . 34,463 53.0 2.0 498 .7 34,961 53.7 2.1
Medium Density . 24,748 39.0 1.5 20,526 32.0 45,274 71.0 2.6
Low Density. . 70,147 110.0 4.0 166,097 259.3 236, 244 369.3 13.7
Commercial? . 6,706 1.0 0.4 6,257 10.0 12,963 21.0 0.7
Industrial? ., 9,746 15.0 0.6 4,867 7.0 14,613 22.0 0.9
Governmental? . 14,722 23.0 0.9 8,822 4.0 23,544 37.0 1.4
Transportation® . . 96, 117 150.0 5.6 69,022 108.0 165,139 258.0 9.6
Recreationd . . . . . . . 33,262°¢ 52.0 1.9 20,072 31.0 53,334 83.0 3.1
Agriculture & Open Spacef 1,431,095 2,236.0 83. 1 -296,161 -462.0 1,134,934 1,774.0 65.9
Total 1,721,006 2,689.0 100.0 --- --- 1,721,006 2,689.0 100.0

4 Includes on-site parking.
b Includes institutional uses and on-site parking.
€ Includes communications and utilities uses.

d Includes public and nonpublic recreation lands.

€ This figure differs from the land use inventory because it includes the entire site areas of existing park and outdoor recreation
lands. The land use inventory measured only the area actually utilized for active recreation.

f Includes woodlands, water, wetlands, other open lands, and quarries.

Note: Figures in italics indicate subtotals.

Source: SEWRPC.
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With the exception of the relatively small amount
of land provided through urban renewal,” all of the
forecast demands forland must be met by the con-
version of the existing stock of agricultural, open
space, and vacant land in the Region; and, as noted,
this will amount to approximately 296,000 acres.
One of the primary objectives of the regional land
use plan is that this land demand be met without
conversion of the prime agricultural land remain-
ing in the Region or the further deterioration or
destruction of the underlying natural resource
base, even though this may necessitate satisfying
the demand with less acreage than the forecast
based upon recent historic trends may indicate
as required.

As indicated in the methodology section of this
chapter, a residential land use demand forecast
for 1990 was also prepared by application of the
Land Use Demand Forecast Submodel of the Land
Use Simulation Model. This demand forecast is
based upon the relationship between households
and the population density of the land on which the
households were located in 1963. The households
were classified according to the age of the head of
the household, the family income level, and the
number of persons in the family. The model is
then used to simulate the development of land
within the Region over time, beginning with the
initial conditions existing in 1963, by generating
a demand for new land that is dependent upon the
1963 household-land relationships. In-migrating
households and new household formations create
a demand for new land. The density pattern of
this land demand is calculated using a household
type-land use density matrix determined from

'50nly one municipality within the Region, the City
of Milwaukee, has completed a Community Renewal Program
and has an active, large-scale, federally supported,
urban renewal program underway. Yet, even under this
program, it is proposed to clear and redevelop approx-
imately five square miles of land by the year 2000.

the 1963 home interview and postal question-
naire surveys.

As shown in Table 20, the major difference be-
tween the conventiohal forecast and the model
forecast appears in the demand anticipated for
high-density residential land. The conventional
forecast indicates an increase of 498 acres over
the 1963 level; the model forecast shows no in-
crease in demand for high-density residential land.
In total the model forecast indicates a demand for
6,793 more acres of residential land within the
Region by 1990 than the conventional forecast. The
model application thus indicates a percentage in-
crease in residential land between 1963 and 1990 of
about 150, while the conventional forecasts in-
dicate a 145 percent increase. Because of the
close agreement of the two independent forecasts
of residential land, and because the conventional
forecast also included incremental demand totals
for the other major land use categories, the con-
ventional forecast was selected as the input to the
plan design process.

SUMMARY

One of the very important stcps necessary to the
formulation of regional development plans is the
preparation of forecasts. Forecasts are necessary
simply because many facets of regional change
cannot, within the structure of a free society,
be planned but, rather, must be accommodated.
These include population growth and change, eco-
nomic growth and change, growth and change in the
demand for automobiles and trucks, and growth
and change in the demand for land to accommodate
social, economic, and political activities. This
chapter has attempted to forecast on a regional
scale the direction and magnitude of these changes
to the year 1990.

Based upon the assumption that there will be no
major wars; epidemics; social, political, or eco-

Table 20
COMPARATIVE RESIDENTIAL LAND USE FORECASTS FOR THE REGION BY CONVENTIONAL
AND SIMULATION MODEL TECHNIQUES (1963 and 1990)

. Incremental Demand 1963 - 1990 | Total Residential Land Use-1990 Percent Change
Exlsting 1963 - 1990
Residential Residential Conventional Simulation Conventional Simulation
Land Use-1963 Technique Model Technique Technique Model Technique Simulation
Classification Square Square Square Square Square | Conventional Model
Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles Technique Technique
High Density . . . . 34,463 53.0 498 0.7 -- -- 34,961 53.7 34,463 53.0 [ --
Medium Density . . . 24,748 39.0 20,526 32.0 21,365 33.4 45,274 71.0 46,113 72.4 82.9 86.3
Low Density. . . . . 70,147{ 110.0 166,097 259.3 |172,549] 269.6 236,244 369.3 |242,696| 379.6 236.7 245.9
Total 129,358 202.0 187,121} 292.0 [193,914] 303.0 316,479 494.0 |323,272| 505.0 144, 6 149.9

Source: SEWRPC.
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nomic upheavals; or any radical institutional
changes and upon the assumption that recent his-
toric trends in land use development within the
Region will continue, the following important
. changes are likely to take place in the Southeast-
ern Wisconsin Region by the year 1990:

1. The population of the Southeastern Wiscon-
sin Region will increase by approximately
1,000,000 persons over the present popu-
lationlevel of approximately 1,674,000 per-
sons. A high proportionof the 1990 regional
population of approximately 2,700,000 per-
sons will be in the very old age groups
(approximately 9 percent of the regional
population will be over 65 years of age in
1990), and an even higher proportion will
be in the very young age groups (approxi-
mately 41 percent of the future regional
population will be under 20 years of age
in 1990).

2. Employment in the Region by 1990 will
nearly reach the one million level, an
increase of 349,000 jobs over the pres-
ent employment level of approximately
635,000, Many of these jobs will be in
manufacturing activities; but a growing
proportion will be in trade and service
activities, both private and public.

3. Personal income is expected to increase
at a rapid rate, so that by 1990 the average
household will earn about $14,000 before
taxes, an increase of $5,500 over present
levels; and total personal income generated
in the Region will exceed $10 billion.

4., The amount of money available to local
units of government in the Region for pro-
viding the necessary public facilities and
services by 1990 will increase from $512

50

million per year to approximately $2.2 bil-
lion per year. Monies available for high-
way, street, and related purposes alone
between now and 1990, including state
and federal monies, will increase from
$153 million per year to approximately
$228 million per year.

5. If recent historic development trends con-
tinue, approximately 296,100 acres, or
over 462 square miles, of land will be re-
quired to meet the land use demand for the
various new urban activities generated by
growth in population and economic activity
levels within the Region by 1990. Over
63 percent of this land will be required
for new homes, apartments, and other liv-
ing quarters; and an additional 23 percent
will be required for streets and highways.
Smaller proportions of land will be needed
for commercial, industrial, governmental,
institutional, and recreational activities.

6. Automobiles within the Region will increase
by approximately 87 percent over the pres-
ent level of 545,900, while motor trucks
will increase by approximately 36 percent
over the present level of 63,400.

It is evident from the forecasts summarized above
that the Southeastern Wisconsin Regionof 1990 will
be very different from the Region of today. There
will be many more people receiving greater in-
comes, driving more automobiles, demanding
more land and more transportation facilities.
Succeeding chapters in this report present alter-
native land use and transportation proposals de-
signed to meet or alter these anticipated changes
and, at the same time, preserve and protect the
limited and irreplaceable natural resources of
the Region.



Chapter 1V

DERIVATION OF LAND-USE TRAVEL DEMAND
RELATIONSHIPS AND TRANSPORTATION SYSTEM ANALYSIS AND DESIGN

INTRODUCTION

One of the five basic principles upon which the
SEWRPC Regional Land Use-Transportation Study
is based, as set forth in Chapter II, Volume 1, of
this report, is:

Transportation facilities must be planned
as an integrated system. The capacities
of each link in the system must be care-
fully fitted to traffic loads and the effects
of each proposed facility on the remainder
of the system quantitatively tested.

This principle is an extremely important one be-
cause unless transportation system plans are sub-
ject to quantitative test and evalualion, involving
the preparation of forecasts of the amount of traf-
fic the system must carry, the adequacy of the
plans must remain in doubt from an engineer-
ing standpoint. Transportation system plans pre-
pared without quantitative test and evaluation are
little more than intuitively created street patterns
rather than engineering transportation system de-
signs. Such untested plans do not provide a sound
basis for project design or capital investment.
Nor can the implementation of such plans provide
the desired long-range solution to traffic and
transportation problems. Indeed, such plans may
create more problems than they purport to solve.
The lack of quantitative system test and evaluation
is one of the major factors which has in the past
contributed to the ineffectiveness of many trans-
portation planning programs carriedon at the local
level of government, since highway agencies have,
of necessity, refused to implement plans which
were unsupported by carefully prepared traffic
forecasts and assignments.

THE IMPORTANCE OF QUANTITATIVE
ANALYSIS

Quantitative traffic analysis is a fundamental re-
quirement of any transportation planning effort but
is a particularly important and complex require-
ment of the urban transportation planning process.
Three basic questions are inevitably confronted in
the planning and design of a new transportation
facility or of an improvement to an existing trans-
portation facility:

1. How will the existing traffic patterns be
distributed on the proposed facility? That
is, how many persons and vehicles will use
the proposed facility upon its completion ?

2. How will future traffic patterns be distri-
buted on the proposed facility? That is,
how many persons and vehicles will use the
proposed facility at the end of its period of
physical and economic life ?

3. How will the proposed facility affect traffic
on the remainder of the transportation sys-
tem ? That is, how many persons and ve-
hicles will be diverted by the proposed
facility to or from other facilities com-
prising the total transportation system ?

No transportation facility can be soundly planned,
designed, or constructed without answers to these
three basic transportation planning questions. It
should be noted that these three questions not
only recognize that an understanding of present
traffic patterns is necessary to sound transporta-
tion system planning and design but also recog-
nize that future traffic conditions will be different
from present conditions. Existing traffic patterns
change in form and intensity as new land use ac-
tivities are added to the regional complex and as
established land use activities are changed or re-
located. Thus, sound transportation system plan-
ning must recognize the need to consider both
existing and future traffic patterns and must do
so in an explicit, quantitative manner,

Originally, the only quantitative traffic informa-
tion available for use in the transportation plan-
ning process consisted of existing traffic volume
counts. Such counts can only indicate how current
traffic patterns are being distributed on the exist-
ing transportation network. Alone, such counts
are of little value for long-range transportation
planning purposes since they do not provide an
answer to even the first of the three basic trans-
portation planning questions. For many years,
however, the application of growth factors to exist-
ing traffic volume counts was the only traffic fore-
casting device available for planning purposes.
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About 25 years ago, the origin and destination
study was developed to provide, for the first time,
the factual information necessary to acceptably
answer the first of the three basic transportation
planning questions. Since origin and destination
surveys can only collect factual information about
existing travel habits and patterns, the data de-
rived from such studies cannot be used directly
to answer the second or third transportation plan-
ning questions.

About 10 years ago, new transportation planning
techniques were developed which provided for the
first time quantitative answers to the second and
third of the three basic transportation planning
questions. These techniques make it possible to
calculate future traffic demand quantitatively as
a function of regional development patterns instead
of deriving such demand, as was necessary in the
past, from simple expansions of existing traffic
patterns. By considering the future distribution
of land use within an urban region as the major
factor influencing future traffic patterns, inte-
grated transportation system designs can now be
developed which will not only serve the existing
traffic patterns within an urban region but which
will also serve the entirely new traffic patterns
that will evolve with changing development.

These new transportation planning techniques re-
quire the formulation and application of mathe-
matical models which permit both the existing and
potential traffic demand within an urban region to
be simulated and assigned to any given transporta-
tion system. The complete sequence of simulation
occurs in four stages:' '

1. Trip generation; in which the total number
of future person trips generated in each
subarea of the planning area is determined,
using relationships found to exist between
land use and travel from analyses of the
planning inventory data.

2. Modal split; in which the total number of
future person trips is divided into those
using transit and those using automobiles,
and in which the person trips using automo-
biles are further converted to vehicle trips.

1The sequence of stages in the traffic simulation
process was modified from that listed in Volume 1,
Chapter II of this report. It was originally proposed
to accomplish the modal split after trip distribution.
The sequence of these two stages was, however, revised
during the analysis of the inventory data and actual
development of the simulation models.
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3. Trip distribution; in which the person trips
and vehicle trips, including trips made by
trucks and taxis, generated inorigin zones,
are linked to destination zones and the fu-
ture interzonal travel desire lines estab-
lished for both transit and highway travel.

4. Traffic assignment; in which the inter-
zonal trips are finally assigned to exist-
ing and proposed transit and highway facil-
ity networks.

Using this simulation procedure, it is possible
to test and verify the workability and efficiency
of any proposed transportation system network.
The quantitative assignment of existing and future
traffic demand to the network will reveal areas
of over or under capacity and provide the basis
for network modification, ultimately resulting in
a practical and efficient transportation system
plan for which development and operating costs
can be calculated.

Such quantitative test and evaluation of proposed
transportation systems has become recognized as
one of the necessary activities of any urban trans-
portation planning effort in the United States, Con-
sequently, the general methodology and the form
of simulation models involved have become rela-
tively well developed. The specific methods and
models, however, must be adapted to the specific
geographic area of application. This involves
careful development of the basic relationships
existing between travel and land use within the
planning area and calibration of the simulation
models against factual inventory findings. This
chapter describes the specific traffic simulation
models developed in the regional land use-trans-
portation study for southeastern Wisconsin and
used to test quantitatively and evaluate all of the
alternative transportation systems developed under
the regional land use-transportation study.

TRIP GENERATION

Basic Concepts

Trip generation is the term applied to that phase
of the total traffic simulation process wherein the
relationships existing between land use and the
travel which it produces are determined and quan-
tified. As such, trip generation analysis occupies
a critical and difficult position between land use
and transportation planning. For trip generation
analysis, the travel data is usually expressed in



terms of trip ends which may be conveniently rep-
resented as points in space, rather than as trips
which, having two ends, must be represented as
lines in space.? Two sets of trip generation rela-
tionships are usually developed. One set is devel-
oped for the 'production' end of trips generated
within the planning area and involves relating trip
ends to primarily residential land uses. The other
set is developed for the '"attraction'" end of trips
generated within the planning area and involves
relating trip ends to primarily nonresidential
land use.

Because trips made for different purposes exhibit
different patterns in time and space, it is nec-
essary to distribute trips by purpose category.
Therefore, in order to provide a more realistic
simulation of trip distribution, as well as of trip
generation, the trips are usually further classi-
fied by purpose; and the various categories of
home-based trip productions are correlated with
residential land use characteristics, while thc
various categories of non-home trip productions
and the various categories of trip attractions are
correlated with nonresidential land use charac-
teristics. In the SEWRPC Regional Land Use-
Transportation Study, nine equations relating trip
end generation to land use were finally developed,
four to explain trip productions from each traffic
analysis zone within the Region and five to explain
trip attractions.

It should be noted that the term 'land use' as used
in trip generation analyses has a special meaning.
Ideally, from a planning standpoint, it would be
desirable to be able to express trip end generation
rates in terms of the broad, generalized land use
categories used in the existing land use inven-
tories and in the preparation of land use plans,
Each of these broad land use categories, however,
actually represents a complex of related and unre-
lated human activities that comprise the reasons
for which trips are actually made. Broad land use
categories, as such, are, therefore, usually inade-
quate as a basis for analyzing and forecasting trip
end generation. Refinement of these broad land
use categories is, therefore, required for trip
generation analysis and forecast purposes; and

21n trip generation and distribution, one end of
each trip is termed the “production” end, while the
other is termed the “attraction” end. For trips begin-
ning or ending at home, termed “ home-based trips,’ the
production end is always taken as the home end of the
trip while the attraction end is always taken as the
non-home end, irrespective of the actual direction of
the trip. For trips having neither end at home, termed
‘“fon-home-based trips,” the origin of the trip is de-

fined as the production end, while the destinalion is
defined as the attraction end.

this refinement is usually best expressed in terms
of the detailed activities taking place on the land,
including the socio-economic characteristics of
the people involved.

This concept of trip generation as a function of
land use, specifically the type, intensity, and spa-
tial distribution of land use, has already been dis-
cussed in Chapter IX, Volume 1, of this report.
In that chapter it was pointed out that tripmaking
is closely related to the socio-economic charac-
teristics of people and, therefore, can be better
correlated with such detailed aspects of land use
as population, population density, employment, in-
come level, and automobile availability than with
simply the areal extent of the various land use
classification categories. These more detailed
socio-economic characteristics of land use, how-
ever, must be capable of derivation from a fore-
cast of future land use or from a land use plan.
Since the ability to predict or control the future
location and intensity of land use activity tends to
diminish rapidly as the detail of classification in-
creases, a balance must be struck between the
transportation planning needs and the land use
planning capabilities.

The actual quantitative relationships existing be-
tween tripmaking and land use, as herein defined,
are usually explored through regression analyses.
These analyses seek to identify empirical rela-
tionships between sets of observed values, or
variants, thought to be associated through some
complex of socio-economic or physical causes.
One set of observed values is considered to be
dependent upon the other andis termed the depend-
ent variable. The other set is termed the inde-
pendent variable. The technique may, in multiple
regression analysis, be extended to include two or
more independent variables on which the value of
the dependent variable rests. In trip generation
analyses, the trip ends are considered as the
dependent variable, while certain socio-economic
aspects of the land use activities in the planning
area are considered the independent variables.

The relationships derived through regressionanal-
ysis may be expressed mathematically as:
y —=a + blxl + bzx2 t baxg t...4 boxp
where:
y =the dependent variable
a—a constant

b = the calculated partial regression
coefficients

x =corresponding independent variables
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The variables in the equation are related not only
to y but to each other, and the regression coeffi-
cients are indicators of the change in y. Thus, in
the foregoing equation, the coefficient b corres-
ponds to a unit change in x, when x,, x3 ... x,
are held constant (see Figure 10). Regression
analysis thus permits the unique equation which
describes the mathematical curve which "best
fits"® the empirical travel and land use data to be
specified. As applied in the SEWRPC study, the
regression equation used describes a linear rela-
tionship which best fits the survey data on a traffic
analysis zone basis.

A variation of the regression analysis technique,
known as "'stepwise multiple regression analysis,"
permits any number of potential independent vari-
ables to be successively examined and those most
closely associated with the dependent variable,
trips generated, to be selected and incorporated
into the final equation. This is accomplished by
considering successively the various independent
variables, determining the correlation of each
variable while accounting for the interrelated
effects of all other such variables previously re-
viewed. Independent variables are retained in the
regression equation only if they contribute beyond
a preselected level of significance to the explana-
tory power of the equation. Each '"observation'
entered for any particular independent variable
being considered consists of survey data for apar-
ticular traffic analysis zone relating that variable
to the dependent variable, The independent vari-
able exhibiting the highest bivariate correlation is
entered first, and a constant and coefficient are
calculated. In each subsequent step, the independ-
ent variable which contributes most to the rela-
tionship of those remaining to be examined is
entered; and the constant and each additional coef-
ficient recalculated. When the point is reached in
the analysis where additional independent variables
do not improve the relationship beyond a prese-
lected level, the process is terminated.

The adequacy of the equation developed through
the regression analysis may be measured by two
statistics: the coefficient of determination, r2, and
the standard error of estimate, s. The former
provides a measure of the proportion of the varia-
tion in the dependent variable which is "explained"
by the independent variables. The closer this co-

3The “best fit” curve may be de fined as that curve
for which the sum ‘of the squares of the differences
between the observed values of y and those defined
by the equation will be a minimum.
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Figure 10

GRAPHIC ILLUSTRATION OF REGRESSION EQUATION
AND STANDARD ERROR OF ESTIMATE

* 5 INCLUDES 2/3 OF POINTS

&%

Dependent Variable (e.g., work trip productions)

Independent Variable (e.g., automobiles available)
Source: SEWRPC.

efficient is to 1.0, the greater is the degree of
relationship, The standard error of estimate pro-
vides a measure of the closeness with which the
regression equation fits the observed data from
which it was derived. It defines a 'confidence
band'" about the regression line within which two-
thirds of observed data points may be expected to
fall. It is important to note that the standarderror
of estimate applies only to the observed data used
to derive the regression equation and not to fore-
cast values.

It should be stressed that regression analysis only
determines the nature and degree of statistical
association between empirical observations. It
should be used as a supplement to, and not a sub-
stitute for, logic and sound engineering judgment
in the examination of the relationships existing
between land use and travel. Careful consideration
of the "reasonableness' of the predicting equations
developed through regression analysis in light of
experienced knowledge of the planning area, the
data used in determining the relationships, and the
proposed application is absolutely essential.

Derivation of Trip Generation Equations

Various relationships existing within the Region
between trip generation rates and a single land use
variable were presented in Chapter IX, Volume 1,
of this report. These bivariate relationships were
determined by regression analyses for person




trips'per person and person trips per household
as a function of family size, automobile avail-
ability, household income, and type of dwelling
structure on a zonal basis. The percentage dis-
tribution of trips by purpose as related to house-
hold trip generation rates and the relationship of
trip generation rates to net residential density,
major land use categories, and distance from the
central business district were also investigated.

These. bivariate analyses provided a useful back-
ground to proceeding to the next level of trip
generation analysis in which the combined effect
of several variables on trip generation was in-
vestigated. For this next level of analysis, it was
decided to examine the survey data at the level
at which the data were sampled; that is, at the
household level rather than at the traffic analy-
sis zone level at which the relationships derived
must finally be applied. This was done in order
to avoid the possible masking of important rela-
tionships through the grouping of data into zonal
totals. In the analysis the home interview survey
trip data were first sorted by household size and
automobile availability, since these two charac-
teristics showed a strong correlation to trip gen-
eration in the bivariate analyses. The trip data
were then further stratified within each household
size and automobile availability group by: traffic
analysis ring, household income, sex and race of
the head of the household, age of the head of the
household, occupation of the head of the household,
and type of dwelling structure. The relationship
existing between trip generation and each of the
foregoing variables was then determined by calcu-
lating regional trip generation rates for various
combinations of three independent variables, con-
sisting of household size, automobile availability,
and one of the six other variables. Thus, a three-
factor combination analyzed might consist, for
example, of all four-person households living in
single-family dwellings and having one car avail-
able. Trip ends per household were determined
for each subclassification., The household trip
generation rates so determined were stratified
by household size, automobile availability, and
traffic analysis ring number and plotted as shown
in Figure 11. The points plotted are shown inter-
connected simply to facilitate readingof the graph,
and no continuous function should be inferred.

The foregoing analysis indicated that, after the
effects of household size and automobile avail-
ability on trip production were accounted for, each
of the other socio-economic variables examined

contributed little to the relationship. It is particu-
larly important to note that the changes in trip
generation rates with distance from the central
business district revealed neither a strong nor
regular relationship. This does not mean that trip
generation rates per household do not increase
with increasing distance from the central business
district. They do, as was shown in Chapter IX,
Volume 1, of this report and in reports of major
transportation studies conducted in other urban
areas. It does mean, however, that the main in-
fluence in such increase is not the distance from
the central business district per se but rather the
increases in household size and automobile avail-
ability and the decreases in residential density,
which accompany increased distance from the cen-
tral business district.

The effect of household income on trip generation
was also investigated. Figure 12 indicates that
while the trip generation rate increases with
income level it does so at a decreasing rate,
apparently approaching a saturation level at the
higher income levels. That an upper level to trip-
making exists beyond which increases in income
level will have no effect appears reasonable and
is supported by indications of the existence of
saturation levels in automobile availability.

Automobile availability and income were found to
be highly correlated within the Region, with a coef-
ficient of determination, r2, of 0.914. It was,
therefore, decided that only one should be used
as an independent variable in subsequent analyses
since the effect of either on the dependent variable
will adequately describe the effects of both. Auto-
mobile availability was selected in preference to
household income for two reasons; it was believed
easier to derive from land use plan data, and its
relationship to tripmaking did not show the non-
linear leveling which household income did.

Selection of Trip Purpose Categories

The final phase in the trip generation analysis was
to derive on a zonal basis the actual equations
which could be used within the Region to predict
internal person trip ends for each trip "purpose.'
As already noted, two sets of trip ends are re-
quired for trip distribution by gravity model,
one at the '"production'" end and the other at the
"attraction' end of the trips. Consequently, two
corresponding sets of trip generation equations
were developed.

Home-based trip ends, both production and attrac-
tion, were further subclassified by the trip purpose

55



Number of Trips per Household

Humber of Trips per Household

56

Figure

I

TOTAL PERSON TRIP GENERATION RATES OF HOUSEHOLDS BY AUTOMOBILE AVAILABILITY,
HOUSEHOLD SIZE, AND RING NUMBER IN THE MILWAUKEE URBANIZING AREA (1963)

MILWAUKEE HOME INTERYIEW AREA HOUSEHOLD TRIP GENERATION RATE

0 CAR HOUSEHOLDS

——
LEGEND
(3) NUMBER OF PERSONS PER HOUSEHOLD

=== 5 OR LESS SAMPLES

& (8) e iy N
- e
““"n‘ x e
G s {8)
2) \\
7 Y .
) —_— *\ (2)
= — °
Tl
1ee)
0 1 2 3 4 5
Ring Number
MILWAUKEE HOME INTERVIEW AREA HOUSEHOLD TRIP GENERATION RATE
2 CAR HOUSEHOLDS
LEGEND
__(3) NUMBER OF PERSONS PER HOUSEKOLD
--- 5 OR LESS SAMPLES
F““-——-—_,_,_——"“--—
1//” (€)
‘-
‘\
%5]
‘\
v ()
~ ///
Ay
A Y
(3)
_.———'_-—--‘-
1/ (2)
[] I 2 3 4 5
Ring Number
Source: SEWRFPC.

Kumber of Trips per Household

Number of Trips per Household

MILWAUKEE HOME INTERVIEW AREA HOUSEHOLD TRIP GENERATION RATE

| CAR HOUSEHOLDS

LEGEND '
(3) NUMBER OF PERSONS PER

i

HOUSEHOLD

=

/7 T
A:"—-ﬂ\-.__m
/// ol )
,// D
(s) [
] (2)

(1)

2 3

Ring Number

MILWAUKEE HOME INTERVIEW AREA HOUSEHOLD TRIP GENERATION RATE

3 CAR HOUSEHOLDS

LEGEND '

--- 5 OR LESS SAMPLES

(3) NUMBER OF PERSONS PER HOUSEHOLD

(6)

(4)

o

I~
>

(6) ]

Ring Number




Number of Trips per Household

Number of Trips per Household

Figure 12

TOTAL PERSON TRIP GENERATION RATES OF HOUSEHOLDS BY AUTOMOBILE AVAILABILITY,
HOUSEHOLD SIZE, AND HOUSEHOLD [NCOME [N THE MILWAUKEE URBANIZING AREA (1963)

MILWAUKEE HOME INTERVIEW AREA HOUSEHOLD TRIP GENERATION RATE

0 CAR HOUSEHOLDS

LEGEND
|— (3) NUMBER OF PERSONS PER HOUSEHOLD
~-- 5 OR LESS SAMPLES

(5)

(4)} / (6) (2)

()] (3] L~
= //’$;F/ e I
o 8 e o 0 P
7 I
() _~ T e
(2)
—’::/”’
(1)
0 2 4 6 8 10 12 14 16 16+
Hiousehald Income (000)
MILWAUKEE HOME INTERVIEW AREA HOUSEHOLD TRIP GENERATION RATE
2 CAR HOUSEHOLDS
LEGEND
4[ (8)
| —(3) HUMBER OF PERSONS PER ;]US;;ILD
--~ 5 OR LESS SAMPLES
—~———T
/‘\\\ -
2NN
5
Priv AR
(%) o /
‘ e e
\ B / (%) \
s - % /]
\ (5’)“\/ ’/ /‘\\
N A TN
\ =
AP AR L = -
e
1;( /’ "",—‘ ‘~‘\h‘*~,_ (;}\
[ T —
A ()]
Y
() \
//
Vv
[} 2 4 3 8 10 12 4 16 16+

Source:

SEWRPC.

Household Income (000)

MILWAUKEE HOME INTERVIEW AREA HOUSEHOLD TRIP GENERATION RATE

| CAR HOUSEHOLDS
20

T L§
| ecewo
|—(3) NUMBER OF PERSONS PER HOQUSEHOLD

- 5 OR LESS SAMPLES

(6)

5
Iy /{1"”r
1, ~J
o 4 [~
2 / (s
2 flf,
= 2l e T
g (s)] \%
- 7 A
& A v AN
s ‘\(5 1 7 /_____._-/
T A
£ L Al | —] o
= L~
N E e A A {2) \
7-7 e /// T
@3] e = Brasslim
b ’
4 -
AT — = [ o
13 (1)
2
: 0 2 L} 6 8 ] 12 ) 16 16+

Household Income (000)

at the non-home end of the trip. The trip purposes
used in this subclassification, corresponding to
those coded in the original travel survey data,
were: work, personal business, medical-dental,
school, social-eat meal, serve passenger,® shop-
ping, and recreation. Thus, trips from home-to-
work and trips from work-to-home were grouped
together ashome-based work trips for distribution
by gravity model as a single trip purpose category
from home locations in a particular zone to job
locations in all other zones. In the course of the
analysis of home-based trip generation, it was
found that trip end production for all trip purposes
was strongly influenced by the following specific

functions of residential land use:

resident popu-

lation, number of households, land area in resi-
dential use, and automobile availability.

Home-based school trips are not realistically dis-
tributed by gravity model since the model would
treat all schools as possible attractions, not being
able to account for the limitations imposed by

4In the process of linking trips to connect the
true origin and destination, the trip purpose “change
travel mode,” coded in the original survey data, was
eliminated entirely, while the number of trips with

‘“‘serve passenger” as the purpose wis

greatly reduced.
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school service area boundaries. School trips,
therefore, were treated as a special category and
were not included in the trip generation analyses
or gravity model distribution. Trips to and from
all schools—elementary, junior and senior high,
vocational and technical schools, and colleges and
universities—although accounting for nearly 8 per-
cent of total person trips within the Region on an
average weekday in 1963, amounted to less than
4 percent of total vehicle trips. Since most schools
serve local neighborhoods or communities, vehicle
tripmaking to and from such schools has a very
small impact on the arterial street and highway
network. For traffic analysis purposes, therefore,
it was considered adequate for regional transpor-
tation planning purposes to let the 1963 pattern
of vehicle trips to and from school represent the
1990 pattern of vehicle trips to and from school.

Transit trips to and from schools, however, com-
prised about 20 percent of the total transit trips
made within the Region on an average weekday in
1963. For traffic analysis purposes, therefore,
a growth factor was applied to the existing school
trip pattern; that is, to the 1963 trip table for such
trips. Growth factors were derived and applied
to those zones containing institutions which are
expected to increase significantly in enrollment
by 1990. The growth factors were calculated as
the ratio of the estimated 1990 enrollment to the
1963 enrollment and were applied to trip inter-
changes linking the zone in which the school was
located and all other zones contributing trips to
the school. Where use of the growth factor was
not indicated, the 1963 travel pattern was used to
approximate the 1990 pattern. In those areas where
new schools are anticipated to be constructed by
1990, a service area was determined for each new
school based upon the land use plan. Trip inter-
changes were then synthesized for each such ser-
vice area on the basis of comparisons with similar
existing service areas.’

it was also found that trip attractions for the
home-based trip purpose categories of personal
business, medical-dental, social-eat meal, and
recreation were functions of the same independent
variables, although not necessarily in the same
relative order of importance. These independent
variables were: resident population, retail em-
ployment on rctail and service land, and land
area in retail and service use. Total employment

SFuture school service areas are best delineated
on the basis of residential planning units; and since
such units will only be delineated for the final re-
gional land use plan, the synthesis of future school
trips was scheduled only for the final plan design.
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was found significant as an independent variable
only for the trip purpose categories of personal
business and medical-dental. Moreover, the trip
length frequency distributions of all four of the
home-based trip purpose categories of personal
business, medical-dental, social-eat meal, and
recreation were found to be generally similar.
It was, therefore, decided to combine all such
home-based trip purpose categories, treatingthem
as a single trip purpose group. The resulting
internal trip purpose groups for which trip end
production and attraction generation equations
were derived are: home-based work; home-based
shopping; and home-based 'other'" trips, which
include home-based trips for personal business,
medical-dental, social-eat meal, recreation, and
serve passenger. In addition, trip end production
and attraction generation equations were derived
for all non-home-based trip purposes as a single
category. Eachcategory required a separate grav-
ity model distribution.

The point at which the stepwise regression analy-
sis calculations were terminated in each case,
that is, the point at which the addition of subse-
quent independent variables was judged to add little
to the relationship, was generally set at an im-
provement in the coefficient of determination, r?
of less than 0.010. At each step the coefficients
of the regression equations were tested using
Student's t-test to determine that they were sig-
nificantly different from zero. For the final re-
gression equations, all coefficients were found to
be significantly different from zero. The final
determination of the number of independent varia-
bles to be included in each regression equation
was based on both the increase inthe coefficient of
determination, r2, and the decrease in the stand-
ard error of estimate, s, due to the inclusion of
a specific independent variable.

The trip generation equations so derived for cal-
culating total person trip productions and attrac-
tions in the Region are set forth in Table 21. The
equations are intended to be applied to traffic
analysis zones; and the independent variables
must, therefore, be expressed in each case as
zonal totals. It should be noted that, in the course
of the analysis, home-based work trip attractions
in the urbanizing areas of the Region were found to
exhibit slightly different generation characteristics
than did such trip attractions in the remainder of
the Region. Therefore, two equations were devel -
oped for home-based work trip attractions. Both
related trip generation to total employment and
differed only in the constant and coefficient.




Table 21
TOTAL PERSON TRIP GENERATION EQUATIONS FOR THE REGIONA
Coefficient Standard Standard Error
) of : Error of as a Percent
Equations Determiznation Estimate Mean of the Mean
(r) (s) (¥)

Total Person Trip Productions
. Home-Based Work

Number of Trip Ends==<11.04+0.47 (Total

Population) + 0.62 (Number of Households) 0.939 3.7 170.8 25.6
2. Home-Based Shopping

Number of Trip Ends =6.5 + 1.54 (Number

of Automobiles) - 1.36 (Net Area in

Residential Use in Acres) - 0.34 (Number

of Households) 0.834 40.3 91.5 4y .|
3. Home-Based Other

Number of Trip Ends=-6.4+2.47 (Number

of Automobiles) -1.78 (Net Area in

Residential Use in Acres) 0.872 71.2 194.6 36.6
4. A1l Non-Home-Based

Number of Trip Ends=5.6+0.28 (Total

Employment) + 0.24 (Total Population) +

0.82 (Total Employment on Retail and

Service Land) 0.649 84. | 106.3 79.1
Total Person Trip Attractions
|. Home-Based Work (Zones in Urbanizing Areas)

Number of Trip Ends=2.64+1.73 (Total .

Employment) 0.996 21.6 252.8 8.5
2. Home-Based Work (A1l Other Zones in Region)

Number of Trip Ends =1.0+2.22 (Total

Employment) 0.786 1414 170.8 82.8
3. Home-Based Shopping

Number of Trip Ends =-0.5+ 7.14 (Retail

Employment on Retail and Service Land) 0.497 178.0 138.8 128.3
4, Home-Based Other

Number of Trip Ends=2.9+ 1.43 (Number

of Households) + 0.73 (Total Employment on

Retail and Service Land) +23.48 (Net Area

in Retail and Service Use in Acres) +

0.27 (Total Employment) 0.658 115.6 185.7 62.3
5. A1l Non-Home-Based

Number of Trip Ends=23.9 +0.91 (Number

of Households) + 0.97 (Total Employment

on Retail and Service Land) 0.585 88.7 106.0 83.7

The employment variables used in the trip generation equations are intended to represent zonal employment levels on an average
weekday and are calculated as a percentage of the total number of existing or forecast jobs available, and assumed filled,
in the zone. The latter includes all industrial (manufacturing and wholesaling), retail, service, communication, transporta-
tion, utility, governmental and institutional jobs. The percentages applied were derived from a comparative analysis of total
1963 jobs available and the first work trip data obtained in the travel inventories. Based on this analysis, the following
percentages were applied: 65 percent for retail, service, and governmental and institutional employment; 81 percent for in-
dustrial employment; and 85 percent for transportation, communication, and utility employment. Retail employment was, in turn,
calculated as 60 percent of retail and service employment on an average weekday.

Source: SEWRPC.
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Two of the trip generation equations require an
input of the automobile availability by zone. This
data cannot be derived directly from the land use
plan but must be indirectly calculated. Utilizing
the same stepwise multiple regression technique,
an equation was developed to facilitate this calcu-
lation. This equation may be expressed as:

Number of Automobiles = -41.3 + 0.27
(Total Population) + 0.99 (Net Area in
Residential Use in Acres)

The coefficient of determination, r2, for this
equation is 0.904, and the standard error of esti-
mate, s, is 24.3, and the mean, y, is 89.4. The
standard error of estimate is 27.2 percent of
the mean.

APPLICATION OF THE TRIP GENERATION
EQUATIONS

The derived trip generation equations describe the
mathematical relationship, in this case linear,
which best fits the survey data. More specifically,
they describe the line which best fits zonal totals
for such data; and in the analysis all data for each
traffic analysis zone constitute one observation,
The equations were thus derived from as many
observations as there were zones exhibiting the
particular type of trip production or attraction
being calculated.

The actual zonal totals of any particular type of
trip productions or attractions for any particular
traffic analysis zone, as determined by the survey,
may be higher or lower than the corresponding
value calculated from the trip generation equa-
tions. Some of the difference between the observed
and calculated values is due to the random varia-
tion which may be expected in any survey data
collected on a sample basis. Some of the differ-
ence, however, may be due to some special char-
acteristics of an individual zone which are not
treated in the regression procedure. If, in the
future, such a zone retains the special charac-
teristics which make it different from the average,
it may be assumed that it will continue to produce
trips at the same proportionately higher or lower
than average rate as it did during the survey pe-
riod in 1963.

The necessary adjustment in trip generation rates
to account for such special zones was dealt with
mathematically by calculating for each zone and
each trip purpose an adjustment ratio, by divid-
ing the trip productions or attractions determined
in the survey by the corresponding 1963 produc-
tions or attractions calculated from the trip gen-
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eration equations. For example, the survey found
18,052 home-based work attractions in traffic
analysis zone 3, where the corresponding cal-
culated value is 19,125, or a ratio of 0.944. If
zone 3 is not expected to change greatly in its
socio-economic characteristics over the forecast
period, future work trip attractions would be ad-
justed at 94 percent of the calculated value.

Such adjustment ratios were calculated for all
zones for each category of trip production and
attraction but were applied only to those zones
where the absolute increase in whatever data com-
prising the independent variable was less than the
corresponding level of these data in 1963. Thus,
in the preceding example, it was found that the
number of jobs added in zone 3 between 1963 and
1990 would probably be less than the 1963 level of
jobs in the zone; and the use of the adjustment
ratio was, therefore, deemed appropriate.

In zones where the increase in whatever data com-
prising the independent variable was greater than
the corresponding level of these data in 1963, the
change was generally considered to be of such
magnitude that whatever unique characteristic the
zone originally possessed would probably change;
and, therefore, the derived trip generation equa-
tion, unadjusted, would provide the best estimate
of future trip generation. In all cases, trip ends
were calculated both with and without the applica-
tion of the adjustment factor; and judgment was
used to select the final production or attraction
values used for each zone. Thus, for example, in
the small municipalities in Walworth County, the
adjustment ratio was applied even where a large
percentage of growth was expected, since these
zones exhibited trip production rates markedly
lower than the regional average.

MODAL SPLIT

The second major stage in the traffic forecast
process is the determination of the division of
future person trips between the two major modes
of travel: public mass transit and private automo-
bile. The division is expressed as the percentage
of all person trip ends that will use mass transit,
and this percentage is determined for each traffic
analysis zone within the planning area by a modal
split model relating transit utilization to selected
characteristics of the land use development and
transportation systems. In this manner, the total
universe of future travel demand is derived from
future land use through the application of the trip
generation equations; and the demand for transit



and highway service is, in turn, determined as
a proportion of the total future travel demand.

The determination of modal split is, in effect,
a determination of the market demand within the
planning area for mass transit service. This de-
mand is determined by many individual decisions,
and many factors may influence each individual
choice between use of public and private trans-
portation. When analyzed, however, on an aggre-
gated basis within the context of an urbanizing
region, the demand for transit service can best be
related to certain socio-economic, land use, and
transportation characteristics. Important among
these are automobile availability, income level,
household type, intensity of land use, trip purpose,
and the relative quality and availability of transit
and highway service, A detailed analysis of modal
choice behavior within the Region identified three
variables as the prime factors affecting transit
utilization: trip purpose, automobile availability,
and the relative quality and availability of transit
and highway service as measured by the acces-
sibility ratio.

This detailed analysis revealed also that transit
trips made for different purposes, like total per-
son trips, had sufficiently different character-
istics, with respect to average trip length, trip
length distribution, and spatial distribution mea-
sured in travel time, to warrant separate treat-
ment, Graphical analyses also indicated that the
proportion of trips that households within the
Region make by transit is closely related to auto-
mobile availability. TFor households having no
automobile available, the proportion of total trip
productions made by transit was 64.6 percent.
This proportion dropped sharply to 7.4, 3.5, and
2.0 percent for households having, respectively,
one, two, and three or more automobiles available
for tripmaking.

The ability to account for the effect of the relative
quality of transportation service provided by the
public transit and highway systems on the relative
utilization of these systems constitutes one of the
most critical criteria which a modal split model
must meet for planning application. The acces-
sibility ratio was selected as a measure of the
relative quality of these services. This ratio mea-
sures for each zone the relative ease by which
any trip-attracting activity in all other zones
within the Region can be reached by the two modes
of travel: the greater ease by highway system
relative to public transit system, the higher the

accessibility ratio. More specifically, the acces-
sibility ratio was defined as the accessibility index
over the highway network divided by the acces-
sibility index over the transit network.® Eight sets
of accessibility indices were computed for each
traffic analysis zone within the Region, one for
each of four trip purposes by each of the two
transportation modes. These were reduced by
division tofour sets of accessibility ratios. Analy-
ses indicated that the proportion of trips made by
transit decreased as the accessibility ratio in-
creased (see Figure 13).

By combining the effect on transit utilization of
automobile availability and relative quality of ser-
vice, as defined by the accessibility ratios, modal

é The accessibility index from any given zone, i,
within the Region to any other given zone, j, Is de-
fined as the product of the trip attractions, either
transit or automobile, in zone j times the gravity
model friction factor for the zonal interchange de-
termined from the travel time for that interchange.
These products are summed from zone i to all other
zones in the Region to obtain the accessibility index
for zone i.The index may be defined mathematically as:

n

Z1A(F; )

Vi:j:IJ ij

where V. = the accessibility index for zone i
L with respect to all other zones,
Aj = the trip attractions in zone j,

Fij: the gravity model travel time fric-

tion factor for travel from zone i
to zone j on the particular trans-
portation network being considered,

n = the number of traffic analysis zones
in the Region.

The gravity model friction factor is defined as the
inverse of the door-to-door travel time raised to
some power, b, which varies with the travel time and
may be defined in mathematical terms as:

F..c 1
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split relationships7 were developed which defined
athree-dimensional surface whose orthogonal axes
are: the automobile availability expressed inaver-
age number of automobiles per household per zone,
the accessibility ratio, and the percent transit
utilization as shown in Figure 14. Thus, the per-
centage of total trip end productions that will be
made by public transit can be determined for any
traffic analysis zone within the Region, give the
automobile availability and accessibility ratio for
the zone.

Large differences in transit utilization were found
to exist between the Milwaukee and the Racine and
Kenosha urbanized areas. The latter two urban-
ized areas exhibited markedly similar charac-
teristics and were, therefore, considered together.
The differences between the Milwaukee and the
Racine and Kenosha areas were accounted for by
the development of two separate sets of relation-
ships defining the modal split. In all, seven re-
lationships were finally used: four for the Mil-
waukee urbanized area and three for the Racine
and Kenosha urbanized areas. The Milwaukee
urbanized area relationships were developed for
four trip purposes: home-based work, home-based
shop, home-based other, and non-home-based.
The Racine and Kenosha urbanized area equations
were developed for three trip purposes: home-
based work; home-based other, including shop;
and non-home-based. In calculating the percent-
age of trip productions utilizing transit, a linear
interpolation procedure was applied which, in
effect, served to connect known points on the
three-dimensional surface defined by the relation-
ships with straight lines to simplify determination
of intermediate values.®

APPLICATION OF MODAL SPLIT MODEL

In the application of the modal split model to future
total person trip productions by zone, it was first
necessary to calculate transit trip attractions, as
these were necessary to compute the accessibility
ratios. Multiple regression techniques were uti-
lized for this purpose, and a regression equation
was derived for each of the trip purposes as shown
in Table 22,

7Points on the three-dimensional surface were cal-
culated for each trip purpose category by dividing the
total transit trip productions by the total person
trip productions, as derived from the travel inven-
tory, for specified intervals of automobile availa-
bility and accessibility ratio. The discrete points
so determined approximated a continuous three-dimen-
sional surface.

8 See SEWRPC Technical Record, Vol. 2 - No. 6, “A
Modal Split Model for Southeastern Wisconsin.”
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Utilizing these relationships, transit trip attrac-
tions were calculated for each traffic analysis
zone within the Region, the resulting values exam-
ined and, if necessary, modified by judgment. By
subtracting these transit trip attractions by zone,
it was possible to calculate the person trip attrac-
tions utilizing automobile. An average automobile
occupancy factor in 1963 was then computed for
each traffic analysis district and applied to the re-
sulting 1990 automobile person trip attractions by
zone to arrive at the auto driver trip attractions.

Auto driver trip attractions, along with door-to-
door highway travel times and corresponding
gravity model travel time friction factors, were
then used to calculate the automobile accessibility
indices. Similarly, transit trip attractions and
door-to-door transit travel times between zones
and the corresponding gravity model travel time
friction factors were used to calculate transit
accessibility indices. These travel times were
initially based upon preliminary future highway
and transit networks. The accessibility ratios
were then computed by dividing the highway in-
dices by the transit indices for each trip purpose
for each zone within the Region.

The resulting accessibility ratios and future auto-
mobile availability provided the inputs to the modal
split model from which the percent transit utiliza-
tion was determined. The utilization factors were
applied to the total person trip productions, de-
rived from the trip generation equations, to com-
pute the number of transit trip productions in each
zone by purpose. These, in turn, were subtracted
from total trip productions to obtain automobile
person trip productions. Automobile occupancy
factors derived at the district level for 1963 were
then applied at zonal level to compute correspond-
ing 1990 auto driver trip productions. Finally, the
total automobile and transit trip productions and
attractions were balanced separately so that the
same number of each kind of trip was produced
and attracted within the Region as a whole. Result-
ing values produced the inputs into the next stage
of the traffic simulation process: trip distribution.

TRIP DISTRIBUTION

The conversion of trip productions and attrac-
tions to trip interchanges, that is, the linking of
the origins and destinations derived in the trip
generation analysis to form trips, is the third
major stage in the traffic simulation process. The
resulting zonal trip interchanges constitute the
basis for the assignment of future traffic loads to



alternative transportation networks. The zonal
trip interchanges are determined by the applica-
tion of mathematical formulas called traffic dis-
tribution models and provide a common basis for
simulating the future travel patterns that can
be expected to result from a variety of different
land use development patterns and highway and
transit systems.

The most widely used trip distribution model is
the so-called "gravity model." The basic con-
cept underlying the gravity model is that trip
interchange between two subareas of the Region
is a direct function of the number of trip ends
(activity) in each subarea and some inverse func-
tion of their spatial separation. This function of
spatial separation adjusts the relative attraction
of each zone for the ability, desire, or necessity
of the tripmaker to overcome the travel distance
involved. Mathematically, the gravity model may
be stated as follows:

Aj
b
le: P,
A Ay An
b + b o004 5
diI di2 d|n
where:
Tij= trips produced in zone i and
attracted to zone j
P, = trips produced by zone i
Aj = trips attracted by zone j
dij: the spatial separation between
zones i and j, generally expressed
in terms of travel time
b = an empirically determined exponent
which expresses the average area-
wide effect of spatial separation
between zones on trip interchange
n = the number of traffic analysis

zones within the planning area

The exponent b varies with trip purpose, and pre-
vious research in the field indicated that when the
spatial separation was expressed as travel time
between zone centroids the exponent for work trips
was about 1.0, for shopping trips about 2.0, and
for social trips about 3.0. Since the distance
appeared in the denominator in the original ver-
sion of the gravity model formula, a decrease in
the exponent means that spatial separation be-
comes a less restrictive factor on travel inter-
change. In other words, people are willing to
travel farther for a purpose such as work than for
purposes such as shopping or social functions.

Research also indicated that the exponent was
not constant but increased as the spatial separa-
tion increased. Moreover, the value of the expon-
ent was found to vary from urban area to urban
area, particularly in the less important trip pur-
pose categories.

Consequently, it is necessary to develop and cali-
brate a specific gravity model individually for
each region under study, as well as for each of
several trip purpose categories. This is done
through empirical application of the data collected
in the travel inventory. Moreover, since past
experience has demonstrated that the exponent
of travel time is not necessarily constant for all
intervals of such time and that travel patterns are
affected by various social and economic charac-
teristics of the travelers, it has become common
practice to express the gravity model formula in
the following form:

—
"

F..=an empirically derived travel time
friction factor which expresses the
average areawide effect of spatial
separation on trip interchange be-
tween zones which are tij minutes
apart
K..= an adjustment factor applied on a
zone-to-zone basis to allow for the
incorporation of the effect on tra-
vel patterns of social, economic,
or historic characteristics not
otherwise accounted for in the
model formulation, and

T’j’

Py and Aj are as previously defined
The use of the set of travel time friction factors
to express the effect of spatial distribution on
zonal trip interchange as a modification of the
classic inverse exponential function serves to im-
prove the fit of the synthetic trip length frequency
distribution to the empirical data. It also provides
for the consideration that the effect of spatial
separation generally increases as the separation
itself increases.

DERIVATION OF GRAVITY MODEL
PARAMETERS

Five separate parameters are required as inputs
to the gravity model. Two are concerned with land
use: the number of trips produced and the number
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Table

22

TRANSIT TRIP ATTRACTION GENERATION
EQUATIONS FOR THE REGION

Coefficient Standard Standard Error
of Error of as a Percent
Equations Determination | Estimate Mean of the Mean
= (s) (7)
|. Home-Based Work
Number of Trip Ends= 455 + 1.09 (Total Employment
on Retail and Service Land) =0.53 (Number of Auto-
mobiles Available) + 0.42 (Total Employment) 0.833 47.9 60.9 78.6
2. Home-Based Shopping
Number of Trip Ends = -248 + 3.21 (Retail
Employment on Retail and Service Land) 0.663 56.8 131.3 43.3
3. Home-Based Other
Humber of Trip Ends®? =287 +0.16 (Total Employment
on Retail and Service Land) - |1.50 (Net Area in
Retail and Service Use in Acres) +0.04 (Total
Employment) + 0.29 (Retail Employment on Retail
and Service Land) 0.403 339.6 387.5 87.7
4. Non-Home-Based
Number of Trip Ends =124 + 0.28 (Employment on
Retail and Service Land) - 0.08 (Number of
Automobiles Available) 0.584 4.2 13.1 108.5

2 Calculated using data only from zones with more than 100 home-based other transit trip attractions.

Source: SEWRPC.

Figure 14

MODAL SPLIT SURFACE FOR HOME-BASED WORK TRIPS
IN THE MILWAUKEE URBANIZING AREA

Percent by Transit

Source: SEWRPC.

64

of trips attracted by each traffic analysis zone.
The gravity model distributes all home-based
trips as trips from the home-based end to the non-
home-based end, regardless of the actual direction
of the trip. By thus distributing two trips, the
model assumes an even directional split; that is,
for every trip which begins at home, one returns
directly to home. For trips having neither end at
home, the model distributes one-way trips between
the zones of origin (productions) and destinations
(attractions). The third parameter deals with the
spatial separation between zones expressed in
total travel time. This travel time consists of
a minimum travel time between zones over the
highway or transit network plus the terminal time
at both ends of the trip and transfer times for
transit trips. The fourth parameter is the travel
time friction factor which expresses the effect
that spatial separation has on trip interchange
and thereby measures the impedance to interzonal
travel. A travel time friction factor is derived
for each one-minute increment of travel time, and
the factor is mathematically expressed as being




inversely proportional to the travel time between
zones raised to a power which is related to the
travel time increment. Finally, the zonal adjust-
ment factor must be known; and this is derived
from the characteristics of the origin and destina-
tion zones. This factor is essentially the ratio
necessary to adjust the model so as to match the
real travel patterns observed between subareas of
the Region in the origin and destination surveys.
This factor accounts quantitatively for effects
which can generally be identified qualitatively
through experienced knowledge about the areas
affected. For example, the k factor would account
for the fact that residents of the south side of Mil-
waukee are less likely to shop in the Milwaukee
central business district than the unfactored model
would indicate.

Calibration of the Gravity Model

In order to apply the gravity model to a specific
planning area, it is necessary to calibrate the
model so that it will accurately retlect the travel
characteristics existing within the planning area.

The calibration process actually determines the
numerical values of the travel time frictionfactors
and the zonal adjustment factors so that the model
accurately simulates the trip interchanges deter-
mined in the travel inventory. These numerical
values are assumed to remain constant over time,
thereby providing a model which can be used to
simulate the future trip interchange pattern, given
future trip productions, attractions, and travel
times between subareas of the Region. Research
studies indicate that this basic assumption is valid
unless drastic changes occur in the level of ser-
vice provided by the transportation system or
radical changes occur in the distribution of human
activity throughout the Region. A total of eight
individual gravity model equations were calibrated,
one for each major trip purpose category by each
mode of transportation.

In the calibration process, the actual (survey) and
model origin-destination trip interchanges are
grouped for each purpose and mode of travel into
one-minute time increments and plotted as a "trip
length frequency distribution,"” as shown in Fig-
ure 15. The gravity model must be able to satis-
factorily reproduce this distribution before it can
be considered calibrated for the planning area.
In addition, two other criteria should also be met:’

The actual and model average trip lengths for
9 See Calibrating and Testing a Gravity Model For

Any Size Urban Area, U.S. Bureau of Public Roads, July
1963, Chapter. IV, p. 41.

the planning area should not differ by more than
3 percent, and the actual and model total travel
within the planning area measured in vehicle hours
or personhours of travel should not differ by more
than 3 pcrcent.

In the calibration process, a first approximation
of the friction factors was calculated while the
zonal adjustment factors were all assumed as 1.,0.
This first approximation can be made by several
methods: 1) using friction factors from other
metropolitan regions of similar size, 2) assuming
all factors as equal to 1.0, or 3) calculating the
friction factors using an inverse exponential equa-
tion. The third method was chosen for application
in southeastern Wisconsin. Travel time friction
factors were calculated for each one-minute in-
crement for all trip purposes. The values so cal-
culated were then used as inputs for the first
calibration run of the gravity model, along with
the productions, attractions, and interzonal travel
times from the origin-destination survey.

The output from this run was then plotted as a trip
length frequency distribution, The three criteria
were checked; and if met, the model was consid-
ered to be calibrated. Usually two or three such
runs were necessary before the criteria were met.
For the second and subsequent trials, new friction
factors were derived by multiplying, for each one-
minute increment of time, the old friction factors
by the ratio of number of trips in the particular
group under consideration to all trips for both
actual and model values. This may be expressed
mathematically as:

_ 0D%
Fnew‘ Fold x GM7,
where:
F = travel time factor for next trial

new

Fold = travel timg factor used in pre-
vious trial

0D% =percentage of trips in that incre-
ment divided by all trips for all
increments for origin-destination
survey trips

GM% percentage of trips in that incre-

ment divided by all trips for all
increments from previous gravity
model trial

The new set of friction factors was then plotted
on log paper, and a smooth curve fitted to the
plotted points (see Figure 16). Values can then
be read from the curve for each minute increment
of time and used as inputs to the next calibration
trial of the model.
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Figure 16

COMPARISON OF ORIGIN AND DESTINATION SURVEY AND GRAVITY MODEL TRIP LENGTH FREQUENCY DISTRIBUTIONS
BY TRIP PURPOSE FOR INTERNAL AUTO DRIVER AND FOR TRANSIT PERSON TRIPS IN THE REGION (1963)
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Figure 16 (continued)

COMPARISON OF ORIGIN AND DESTINATION SURVEY AND GRAVITY MODEL TRIP LENGTH FREQUENCY DISTRIBUT IONS

BY TRIP PURPOSE FOR INTERNAL AUTO DRIVER AND FOR TRANSIT PERSON TRIPS IN THE REGION (1963)
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Figure 15 (continued)

COMPARISON OF ORIGIN AND DESTINATION SURVEY AND GRAVITY MODEL TRIP LENGTH FREQUENCY DISTRIBUTIONS

BY TRIP PURPOSE FOR INTERNAL AUTO DRIVER AND FOR TRANSIT PERSON TRIPS IN THE REGION (1983)
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Figure 15 (continued)

COMPARISON OF ORIGIN AND DESTINATION SURVEY AND GRAVITY MODEL TRIP LENGTH FREQUENCY DISTRIBUTIONS
BY TRIP PURPOSE FOR INTERNAL AUTO DRIVER AND FOR TRANSIT PERSON TRIPS IN THE REGION (1963)
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The final set of travel time friction factors so
derived are displayed in Figure 17 for auto driver
and transit modes.

An analysis of the differences in trip interchange
patterns between the origin-destination data and
model results was performed to determine the
need for zonal adjustment factors. Selected move-
ments from certain districts to the Milwaukee
central business district (CBD), between the more
populous traffic analysis districts of the Region,
and from certaintraffic analysis districts tomajor
employment and commercial centers were in-

spected to determine if the model greatly over
or underestimated these interchanges. Where the
difference between the actual and estimated inter-
change was 30 percent or more, and where a knowl-
edge of the historic, socio-economic, or physical
characteristics of the districts involved indicated
that such differences might be reasonably ex-
plained, a zonal adjustment factor was developed
which brought the estimated =zonal interchange
closer to the actual zonal interchange. As in the
case of the friction factor calibrations, three
trials were necessary to satisfactorily match all
of the zonal interchanges, thus completing the
calibration process.
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GRAPHIC ILLUSTRATION OF
TIME FRICTION FACTORS
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A SMOOTH CURVE FITTED TO A SET OF TRAVEL
FOR HOME-BASED OTHER AUTO-DRIVER TRIPS
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TRUCK TRIPS

Truck Trip Generation'®

To measure the existing relationships between
truck tripmaking and land use within the Region,
stepwise multiple regression analyses were made
relating truck trip ends as the dependent variable
at the zonal level to the independent variables of
population; total employment; total employment on
retail land; households; net acres of retail and
service land use; net acres of residential land
use; net acres of industrial land use; and net
acres of transportation, utility, and communica-
tion land use.

The truck trip generation equation derived from
these analyses may be stated as:

Number of truck trip ends = 318 + 0.30
(Total Employment) + 0.14 (Total Popula-
tion) + 7.90 (Net Acres of Retail and Ser-
vice Land).

The coefficient of determination, r2 , for this
equation is 0.603; the standard error of estimate,
s, is 5.4; and the mean,y, is 10.5.. The stand-
ard error of estimate is 51.4 percent of the mean.

The truck trip gencration equation was applied in
two separate calculations in the same manner as
the person trip end and automobile availability
equations. This procedure accounted for zones
with unique truck trip generation characteristics.
In special instances where, after careful exam-
ination, neither calculation appeared to produce
a reasonable value, truck trip end values were
assigned to the zones, using the two sets of esti-
mates as guidelines and considering certain land
use data not present in the regression equation or,
in other instances, considering empirical knowl-
edge of truck trip generation characteristics.

Truck Trip Distribution
Like person trips, truck trips have unique charac-

10 Tax i trip ends were included with truck trip ends
in the trip generation analyses because these trips
comprised less than one-third of 1 percent of the
total vehicle trips made within the Region on an
average weekday and displayed characteristics similar
to truck trip characteristics, including primarily
non-home-based, short average trip lengths, and pickup
and delivery functions.




Figure 17
TRAVEL TIME FRICTION FACTORS FOR INTERNAL AUTO DRIVER AND
TRANSIT TRIPS IN THE REGION
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teristics which vary with truck type and with the
land use activity served, particularly with respect
to whether the service is provided to industries or
residences. Therefore, the distribution of such
trips by gravity model presents a problem. As
previously noted, the gravity model distributes
all productions to all attractions for each particu-
lar class of trip. If all truck trips were grouped
into one class, the gravity model would distribute
trips without differentiating between the various
functions served. For example, grocery delivery
truck trips might be distributed to quarries, in-
dustrial raw material delivery trips to residences,
and household furniture to industrial sites. This
problem could be overcome by classifying truck
trip productions and attractions into similar truck
type and industry groups and distributing each
individually. It was decided that this approach
would be excessively time consuming and in the
end might result in groups too small for statis-
tical reliability.

Therefore, instead of the gravity model, a sim-
pler growth factor technique, known as the Fratar
expansion method, was utilized. This method is
based on the premise that the future distribution
of trips from any given traffic analysis zone within
a planning area is directly proportional to the
present movement of trips out of the zone modi-
fied by a growth factor determined for both the
zones of origin and destination. The growth factor
to be applied is obtained by dividing the estimated
future trip ends for a zone by the present number
of trip ends:

-
"

the growth factor for zone i

the future trip ends for zone i

+~ -
"

i

the present trip ends for zone i

Present trip ends for each traffic analysis zone
within the Region were obtained from the travel
inventory for use in calculating the growth fac-
tors, while the future trip ends were obtained from
application of the truck trip end generation equa-
tions formulated for this purpose. The future trip
intcrchange between any zone, i, within the plan-
ning area and any other zone, j, is then calculated
by application of the following formula:

72

n
= ()
J=1
T|J=tij FJ
n
= (tij FJ)
i=l
where:
Tij= the future number of trips between
zone i and zone j
tij= the present number of trips between
zone i and zone j
n = the number of traffic analysis
zones within the planning area
Fi = the growth factor for zone i
F. = the growth factor for zone j

Application of the method provides two values for
the future trip interchange between any pair of
traffic analysis zones within the Region, once
computed based on the growth factor for zone i and
once computed based on the growth factor for
zonej . The most probable number of future trips
between zones i and j is taken as the average of
the two trip interchange values so computed.

The average trip interchanges between each zone
and all other zones are then totaled to obtain the
total number of future trip ends generated in
the zone:

The trip ends so calculated will not agree with the
trip ends calculated for the same zone by applica-
tion of the future trip generation equation. Modi-
fied growth factors are then calculated by dividing
the future trip ends determined from the trip gen-
eration equation by the trip ends determined from
the first trial application of the trip interchange
formula, and the formula is again applied. This
iterative process is repeated until the two values
derived for the trip ends balance within 3 percent
for 99 percent of the zones within the planning
area, at which point the model is considered to
be calibrated.

The future truck trip distribution obtained by this
expansion procedure was then combined with the
other vehicle trip distributions to obtain the final
vehicle trip values for traffic assignment.

EXTERNAL TRIPS

Generation
An external trip may be defined as any trip that



crosses the exterior boundaries of the Region at
least once. The definition includes both trips
which have one end within the Region, that is, trips
which cross the boundary but either originate or
terminate within the Region (internal-external
trips), and those which pass through the Region
(external-external trips). A procedure to forecast
the future level of such tripmaking was developed
by the State Highway Commission of Wisconsin as
part of their work in preparing a state highway
plan. This procedure calculates a constant annual
percentage rate of increase for each major route
crossing the external boundaries of the Region
from recent trends in the traffic volumes on these
routes. The calculated growth rates are then ap-
plied on an annual basis to the 1963 average daily
traffic on each route. Application of this procedure
to the 34 major highways crossing the boundaries
of the Region resulted in an estimated increase in
total external vehicle trips for all major highways
crossing the external boundaries of the Region of
from 87,400 trips (ADT) in 1963 to 264,000 trips
(ADT) in 1990, through trips being counted only
once in these totals. This is equivalent to a uni-
form annual growth rate of 4.2 percent.

Forecasts of automobile availability within the
Region indicated an annual growth rate of 2.7 per-
cent, which when applied to 1963 external auto-
mobile trips, as determined from the external
survey made in the summer of 1963 and, there-
fore, representing average summer weekday vol-
umes, amounted to an increase of 88,000 trips,
from 86,000 in 1963 to 174,000 in 1990. Adding
external truck trips to these totals resulted in
a total increase of 96,000 trips, from 102,000 in
1963 to 198,000 in 1990. Allowing for more rapid
increase in external trip volumes than in vehicle
availability, due to the growth of recreation and
travel induced by improved highway facilities,
and compensating for seasonal variation in the
1963 survey data, a growth factor of 3.4 percent
per year was chosen as the most probable value
and was concurred in by the planning staff of
the State Highway Commission. This amounted to
an increase from a total of 102,000 to a total of
250,000 external trips (ADT) by 1990, throughtrips
being counted once. This amounts to an increase
in the number of vehicles crossing the regional
boundaries on an average weekday of 174,000 vehi-
cles, from 91,000 in 1963 to 265,000 in 1990.
A vehicle making a through trip is counted twice
in the latter totals, since only vehicle trips cross-
ing the regional boundaries are distributed.

Since the distribution of the external trips had
been made by the State Highway Commission, it
only remained necessary to decrease the state
estimate of external trips at each major external
cordon crossing point by 4 perccnt to match the
agreed upon control total derived from the applica-
tion of the 3.4 percent annual growth factor.

Truck trips represented 15 percent of all external
trips made in 1963, or a total of 16,000 trips per
average weekday, through trips being counted once.
Because the growth rate in automobile availability
is forecast to be greater than that in truck avail-
ability over the period 1963 to 1990, a decline in
external truck trips as a proportion of total exter-
nal trips is anticipated. Accordingly, it was fore-
cast that truck trips would represent 12 percent
of all external trips made in 1990, or a total of
30,000 trips per average weekday, through trips
being counted once. These 30,000 truck trips were
allocated to each external station in the same pro-
portion of truck trips to the total external trips
that existed in 1963 at each external station.

External Trip Distribution

The external truck trips were subtracted from
total external vehicle trips for each external sta-
tion, and the resulting automobile trips (220, 000)
were distributed by Fratar expansion. The exter-
nal truck trips were separately distributed by
Fratar expansion in combination with the internal
truck trips.

TRAFFIC ASSIGNMENT

The fourth and final major stage in the traffic
forecasting and analysis process consists of the
assignment of the zonal trip interchanges derived
in the distribution phase to specific routes of the
alternative transportation system. The samebasic
traffic assignment process may be used to esti-
mate future traffic loads on the various segments
of the highway or transit systems or to simulate
existing loads on these systems. To simulate the
existing traffic loads, the actual interzonal traffic
movements determined from the origin and des-
tination survey are usedas input to the assignment
process; to simulate future traffic loads, the fore-
cast of interzonal traffic movements prepared in
the distribution analysis are used as input. The
output is an estimate of the existing or future traf-
fic volumes to be carried by each segment of the
transportation system, by direction, complete with
turning movements at intersections.
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The assignment of future traffic demand to the ex-
isting and proposed transportation systemswas ac-
complished separately for the highway and transit
system and in several steps. The first step in
the assignment process involved the preparation
of the two major inputs: 1) a matrix, or table,
of trip interchange volumes between all of the
traffic analysis zones within the planning area
and 2) preparation of a complete and definitive
description of the spatial location, capacity, and
operating characteristics of the specific trans-
portation system to be tested. For assignment of
existing traffic demand to the highway and transit
systems, the trip interchange tables prepared
from the origin and destination survey were used
directly. For assignment of future traffic demand
to the highway system, seven individual trip inter-
change tables, which were direct outputs of the
application of trip distribution models, had to be
combined to provide total zonal trip interchange
volumes: internal vehicle trips by automobile for
each of the five trip purposes used in the trip dis-
tribution phase, external vehicle trips by automo-
bile, and internal and external truck and taxi trips.
For assignment of trips to the transit system, five
individual trip interchange tables had to be com-
bined, consisting of the transit person trip inter-
change tables for each of the five trip purposes
used in the distribution analysis.

The definitive description of the highway and
transit system to be tested involved the design
of the highway and transit networks; the prepara-
tion of highway and transit network maps; and the
collection, coding, and transfer to punch cards of
data describing the location, capacity, and operat-
ing speeds on each link in the two networks so that
the operation of the systems could be simulated,
aprocess which has been fully documented inother
SEWRPC publications.!' The existing highway and
transit networks were prepared in accordance with
these documented procedures to provide a direct
input into the traffic assignment process. Highway
and transit facility plan proposals could then be
readily tested by the insertion of new links into
the network or by the modification of data describ-

n For a detailed description of the procedure used
in the preparation of the highway and transit net-
works, see SEWRPC Planning Report No. 7, Inventory
Findings - 1963, Chapter VII; and SEWRPC Technical Rec-
ord, Vol.1-No. 2, “Arterial Network and Traffic Anal-
ysis Zones”; SEWRPC Technical Record, Vol. 1 - No. 5,
‘“Inventory of the Arterial Street Network’; SEWRPC
Technical Record, Vol. 2 - No. 2, “Capacity of Ar-
terial Network Links”; and SEWRPC Technical Record,
Vol. 1-No. 3, “Rail and Transit Inventory and Design
of the Transit Network.”
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ing existing links in the network, representing,
respectively, new facility construction or the im-
provement of existing facilities.

The second step in the assignment process in-
volves the calculation, from the descriptions of
the transportation networks, of two sets of mini-
mum time paths from all zones within the Region
to all other zones within the Region, one for auto-
mobile travel and one for transit travel. This was
accomplished by a process of systematic search
and accumulation of travel time over individual
links, using a method by which the minimum time
paths are calculated by a systematic comparison
of travel time for all links in the system in suc-
cessively outward steps from the starting node
until the shortest time path to all nodes has been
computed. As each node in the network is con-
sidered, the method accumulates travel timesback
to the starting node and records the immediately
preceding node in the direction of travel to return
to this centroid. Thus, the shortest travel time
and route through the system between the start-
ing node and all other nodes is systematically
recorded and mapped. The resulting minimum
time path routes are referred to as 'trees' and
represent the shortest door-to-door travel time
between any two zones within the Region, includ-
ing walk time at either end of the trip, wait-and-
transfer times for transit trips, and park and
unpark times for automobile trips.

In the next step, the zone-to-zone trip volumes are
assigned to all links; that is, to all individual route
segments comprising the minimum time path for
the various interchanges. Thus, traffic volumes
are accumulated on the links for all zonal inter-
changes, resulting in a complete assignment of
traffic demand to the network. Since all of the
trips are so assigned to the shortest time paths
through the networks, some of the volumes on the
individual links of the networks may exceed the
actual capacity of the transportation facilities,
thus affecting the travel time used to determine
the minimum time paths. The output of theassign-
ment program at this stage is termed an "unre-
strained" assignment. The ratios of the assigned
volumes to the capacity for each link in the net-
work are then computed. The travel times are
then reduced for those links having a volume to
capacity ratio of less than 1.0 and increased for
those links having a ratio greater than 1.0. Mini-
mum time paths are recalculated, and the trip
interchanges are reassigned on the basis of these
revised minimum time paths through the network.



Thus, the speed at which each segment of the
transportation system can be traveled is changed
to simulate the effect of increasing congestion in
the system; and the resulting capacity restraint
serves to modify the unrestrained assignment vol-
umes and provide a more realistic distribution of
traffic on the system. For the transit system,
capacity restrained assignments were not used
because the physical capacities of the transit fa-
cilities within the Region were not approached.

It should be noted that the procedure used results
in the calculation of traffic loadings expressed in
terms of 24-hour average weekday traffic volumes,
which in this form are comparable to the network
capacities derived from the transportation system
inventories conducted under the regional land
use-transportation study. These 24-hour average
weekday traffic volumes can be converted to peak
hour volumes by the application of the appropriate
factors shown in Table 23.

Calibration

In order to calibrate the assignment procedure,
the trip interchanges derived from the 1963 origin
and destination survey were assigned to the exist~
ing highway and transit networks and compared
with corresponding actual volumes determined by
field counts. For the comparison so indicated,
modifications were made in the information coded
into the networks describing the transportation
systemr so that the simulated traffic volumes could
satisfactorily correspond with the observed vol-
umes. Such modifications included for the highway
network: adjustments in link speeds, addition or
deletion of selected loading links, and modification
in the location of load nodes; and for the transit
network, modification in walk, wait, and trans-
fer times.

TRANSPORTATION SYSTEM DESIGN

Introduction

It is in the system design phase of the land use-

transportation study that future transportation net-
works are synthesized to satisfy the regional land
use and transportation development objectives and
standards formulated for the study, while meeting
the overriding criteria of system integration and
continuity. The design of future transportation
networks is a highly complex process, requiring
not only the assimilation of large amounts of in-
formation and the development and application of
traffic simulation models but also the exercise
of experienced engineering judgment. To a con-
siderable extent, the process is one of finding
successive approximations to the best design solu-
tion, with specific solutions being proposed to
specific system problems in each iteration, then
tested through application of the traffic simulation
models. The more comprehensive and detailed the
knowledge and understanding of the regional traf-
fic patterns to be served, the more readily can
sound design solutions be found to satisfy the
development objectives.

Proper utilization of the traffic assignments, de-
rived from application of the traffic simulation
models, thus requires careful analysis of the as-
signed volumes to find possible design solutions
to indicated problems. Such utilization also re-
quires the conversion of these volumes to a form
useable in plan evaluation to determine the degree
to which the plan objectives and standards are met
by the design solutions. The analyses made for
system design and evaluation purposes involve
application of certain well-developed engineering
techniques, the most important of which warrant
brief description here.

Table 23

FACTORS TO CONVERT AVERAGE WEEKDAY TRAFFIC VOLUMES TO PEAK HOURLY VOLUMES
FOR ARTERIAL STREETS AND HIGHWAYS IN THE REGION

Milwaukee Central Business District

Remainder of Region

Facility
Type

Peak Hour
Both Directions

Peak Hour
Peak Direction

Peak Hour
Both Directions

Peak Hour
Peak Direction

Freeways . « . .

Expressways & Arterials

0.080

0.100

0.040

0.050

0.080

0.100

0.048

0.060

Source: SEWRPC.
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Identification of Transportation System
Deficiencies

The first step in regional transportation system
plan design is to determine the deficiencies of the
existing transportation system under future land
use and travel demand conditions. The identifica-
tion of these deficiencies constitutes one of the
most important inputs to the development of future
alternative transportation networks.

In this respect, it should be noted that the physical
inventory of the transportation system conducted
as a part of the regional land use-transportation
study necessarily dealt only with the highway and
transit systems as they existed within the Region
in the base year 1963. Because the regional land
use-transportation planning program was created
within the context of many ongoing state and local
planning and plan implementation programs, how-
ever, it was recognized that certain additional
transportation facilities not in existence in 1963,
nevertheless, had to be recognized as "committed
facilities" which would be constructed before the
design year 1990 regardless of the results of the
regional planning program. These facilities con-
sisted primarily of highway improvement projects
under various stages of development from official
commitment of funds for engineering design and
construction, through acquisition of right-of-way,
to actual construction underway. The cancellation
of such committed projects would not only be ex-
tremely costly and uneconomical but, in many
cases, administratively and politically impossible.
Therefore, an inventory of all such projects was
conducted by contacting all line agencies within
the Region having responsibilities for highway im-
provements; and data concerning the design fea-
tures of all committed facilities were obtained.
The inventory results were reviewed by the Tech-
nical Coordinating and Advisory Committee on
Regional Land Use and Transportation Planning,
and the recognition as committed facilities of the
projects agreed upon. These committed facilities
were then added to the existing highway network
as indicated on Map 1 and future trips assigned to
the resulting 'existing plus committed" network
used to identify the resulting system deficiencies
under future conditions.

Although the regional transit system existing in
1963 consisted primarily of buses operating over
the existing street and highway systems, and no
major capital investments in fixed privately owned
rights-of-way or line structures had becn com-
mitted by the private corporations operating the
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transit vehicles, several proposals for improve-
ment in transit service were considered to be
committed. These proposals consisted of the in-
stitution of modified rapid transit service over
certain freeways in Milwaukee County. The re-
sulting existing plus committed transit network
served as the base network to which initial assign-
ments of future transit travel demand were made.

In any transportation system analysis, the pos-
sibility always exists that the existing plus com-
mitted transportation facilities may prove adequate
to meet the future travel demand, in which case
no further transportation system improvements
are required by the design year. This was found
to be the situation within the Region with respect
to the majority of the standard arterial streets and
highways and local transit routes. This situation,
however, was not found to exist with respect to the
freeways, expressways, certain important stand-
ard arterial streets and highways, and certain
major transit routes within the Region. Although
the identification of these major network links
having excessively high volume-to-capacity ratios
under future load conditions provided a good indi-
cation of network deficiencies, sole reliance for
system design could not be placed on suchidentifi-
cation. This is because future traffic assignments
alone will not identify the characteristics of the
trips causing the overloads and, thereby, will not
effectively suggest possible design solutions to
most effectively eliminate these overloads.

To provide the additional information required,
special screen line, spider nctwork, and selected
link analyses were made using the traffic simula-
tion models. In the screen line analyses, traffic
distribution within major corridors of transpor-
tation movement were examined along sections
across the corridors which cut all of the major
transportation facilities serving the corridors.
The sections, or screen lines, were delineated on
the basis of an analysis of the results of the initial
traffic assignments. The distribution and charac-
teristics of the traffic crossing the screen line on
the major facilities within the corridor were then
determined and compared with the distribution of
the physical capacity of the variousfacilities serv-
ing each such corridor, the total transportation
system capacity in the corridor evaluated against
the loads, and the possible diversion of traffic
between over- and underloaded facilities within the
corridor analyzed.
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The freeways and expressways depicted are those already existing and those now committed for construction by
governmental agencies. If no additional capital were invested in freeways and expressways this would be the extent
of the future system of such highways within the Region, such a course of action would minimize construction costs
but maximize user costs.
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Tripmakers within an urban region tend to regard
the transportation facilities as a single system.
Since highway service is virtually ubiquitous within
the Region, if direct routes do not exist between
two subareas of the Region, the trips between
these areas will still be made but by less direct
routes. Also, as the more desirable transporta-
tion facilities between two subareas of the Region
become overloaded, additional trips between these
areas will still be made, but on less direct routes
utilizing facilities that have available capacity.
Traffic loads, therefore, are continuously redis-
tributed as existing facilities become overloaded
and new facilities are constructed until a state of
equilibrium is approximated in the system. If the
volume of future trips between certain concentra-
tions of trip origins and destinations within the
Region is sufficiently large, the construction of
a direct transportation facility linking such con-
centrations may be justified to assist in achieving
the desired equilibrium in the system. The need
for such direct facilities becomes particularly
acute if the circuitous movement of heavy traffic
volumes between portions of the Region results
in the overloading of facilities required to serve
other travel demands. To facilitate identification
of the demand for such direct movement between
subareas of the Region, the Region was divided
into traffic analysis areas consisting of combina-
tions of adjacent traffic analysis zones, as indi-
cated on Map 2. In this way, the shorter local
trips could be treated as intra-area trips; and only
the longer inter-area trips displayed as the major
inter-area travel desire lines. Thus, consider-
ably fewer traffic movements could be studied to
ascertain major future travel desires on spider
networks connecting the planning subareas within
the Region.'?

Finally, a better understanding of the character- -

istics of trips utilizing overloaded links in the net-
work was gained through selected link analyses.
This involved the selection of a small number of
heavily overloaded links in the existing plus com-
mitted network and identification of the origins
and destinations of all trips passing through these
links. Thus, it was possible to identify the specific
interzonal trips which utilize heavily overloaded
facilities and analyze the feasibility of rerouting
these trips over other portions of the system.
This technique provided a particularly powerful
tool to identify circuitous travel paths and facili-

'2gimilar results can also be achieved by assign-
ment of selected trip length categories to the exist-
ing plus committed transportation network.
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ties requiring additional capacity to relieve over-
loads on more direct routings (see Map 3).

On the basis of the analyses of the assignment of
future trips to the existing plus committed trans-
portation facilities, utilizing the techniques des-
cribed, the need for new facilities was identified
and a transportation system plan synthesized for
each alternative regional land use plan. The as-
signment of future trips was then made to the
existing plus committed plus proposed system of
highway and transit facilities and the analysis pro-
cedure repeated until a practical and workable
transportation system design had been evolved.
Thus, proposals advanced to overcome indicated
deficiencies in the transportation system were
tested and evaluated. The results of these tests
and evaluations are discussed for each alternative
land use-transportation plan combination in the
following chapters of this report dealing with the
description of the alternative plans.

Sources of Design Solutions

It is important to note that, in the regional trans-
portation plan synthesis, preliminary design solu-
tions to be tested and evaluated were drawn from
three sources. The first source consisted of four
highway improvement proposals advanced through
the Technical Coordinating and Advisory Commit-
tee on Regional Land Use-Transportation Planning
by the State Highway Commission of Wisconsin, the
seven county highway agencies concerned, and the
local municipal planning and public works agen-
cies within the Region. These improvement pro-
posals originated with experienced professional
engineers in the employ of the state, county, and
local units of government who had a very intimate
knowledge of, and long-standing experience with,
highway traffic and transportation systems within
the Region.

The second source for design solutions was devel-
oped directly from the traffic assignments and
subsequent network analyses, wherein solutions
to correct system deficicncies became apparent
through the knowledge acquired of the existing and
probable future traffic patterns within the Region
and the manner in which these were being distri-
buted on the existing plus committed network.

The third source for design solutions was devel-
oped indirectly from the land use planning proc-
ess, wherein suggestions for service based upon
land use development objectives were advanced.
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Wherever the traffic assignments indicated that the
existing plus committed network was inadequate
to meet the future traffic demand, members of the
Technical Coordinating and Advisory Committee
were consulted for possible system improvements
which might alleviate the deficiency. These im-
provements were then added to the network and the
resulting system tested. Where design solutions
drawn from the first source proved inadequate to
properly alleviate system deficiencies or where
no solution had been so proposed, resort was
made to the second source of design solutions.
The third source for design solutions were pri-

Map 3

SELECTED LINK ANALYSIS
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The flow of only that traffic which will pass over the
southbound side of the North-South Freeway behind the
Milwaukee County Courthouse is shown in this diagram
from its districts of origin on the north side of the
selected link to its districts of destination on the
south side of the selected link. The diagram ilius=
trates the fact that, within the Region, traffic on
any high volume route section is moving between ori-
gins and destinations which are widely dispersed.
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marily advanced for the newly developing areas
within the Region.

Transit System Plan Synthesis

Because existing transit facility capacity withinthe
Region is not a meaningful factor in system utili-
zation, no parallel analysis to the highway network
deficiency analysis could be practically developed
from which transit plan proposals could be synthe-
sized. Moreover, transit service, unlike highway
service, is not generally available throughout the
entire Region; and, therefore, certain trips can-
not be made solely by transit. Consequently, the
potential demand for transit service in areas
of the Region not presently served could not be
readily assessed. This made the development
of a transit system plan in some respects more
difficult than the development of a highway sys-
tem plan.

Three sources of design solutions to be used in
the synthesis of future transit systems were uti-
lized. The first consisted of a set of future transit
service proposals that had been advanced by the
transit companies operating within the Region and
by local units of government. These consisted
primarily of the extension of existing service into
developing areas of the Region and the improve-
ment of service through the institution of modified
rapid transit service provided inthe form of buses
operating over the developing freeway network.
The second source of such design proposals con-
sisted of a set of future transit service proposals
postulated on the basis of an analysis of the socio-
economic and existing travel characteristics in
the Region. These consisted primarily of the im-
provement of existing service and provision of
new service in major corridors of transportation
movement that the analyses indicated possessed
a high transit traffic potential, especially those
corridors which possessed inadequate highway
capacity but served areas of the Region with high-
and medium-density residential.development and
low automobile availability. A third source of such
design proposals grew directly out of the network
analyses in the form of future provision of rapid
transit service in corridors of especially heavy
travel demand. In every case, the transit system
improvements proposed were tested to determine
whether the potential passenger traffic demand
would justify incorporation into the final alterna-
tive transportation systems.



EVALUATION OF TRANSPORTATION NETWORKS
Since the entire transportation plan synthesis was
directed toward the attainment of the regional land
use and transportation system development objec-
tives set forth in Chapter II, it was essential to
evaluate the resultant transportation system plans
in light of their ability to meet these objectives.
This was done through application of the support-
ing standards formulated for each development
objective. The application of the traffic simulation
models provided certain outputs which could be
readily used to quantitatively evaluate the system
being tested against the development standards.
These outputs included:

1. Total Vehicle Miles and Hours of Travel:
The traffic simulation model output pro-
vides an estimate of the total number of
vehicle miles and hours of travel within
the Region as a whole by each of three
functional facility types: freeways and ex-
pressways, standard arterial streets and
highways, and ramps, and for each of the
two subareas of the Region. The resultant
total vehicle miles of travel values directly
provide a basis for the application of cer-
tain regional transportation development
objectives and standards, namely:

Objective 3 Standard 1
3 3
4 2
5 1
5 2

2. Accessibility Indices: The denominator of
the gravity model used for trip distribu-
tion provides a measure of accessibility
for each traffic analysis zone within the
Region and thereby provides a basis for
the application of certain regional trans-
portation development objectives and stand-
ards, namely:

Objective 1 Standard 1

3. Overall speeds: The traffic simulation
model output also provides an estimate of
average overall speeds for the highway
networks as a whole and for each of three
functional facility types: freeways and ex-
pressways, arterial streets and highways,
and ramps. These are also provided for
the networks by functional facility types in

each of the two subareas of the Region.
The resultant overall speeds directly pro-
vide a basis for the application of certain
regional transportation development ob-
jectives and standards, namcly:

Objective 3 Standard 2
5 1

4. Accidents: The traffic simulation model
output also permits ready computation of
accident type, frequency, and cost through
application to the vehicle miles of travel of
estimated accident rates calculated from
regional data collected by the State Highway
Commission of Wisconsin and the SEWRPC.
The accident estimates can be computed by
functional type of facility and subarea of
the Region. The resulting accident data
can be used in the application of certain
regional transportation system develop-
ment objectives and standards, namely:

Objective 4 Standard 2
5 1

5. User Costs: The traffic simulation model
outputs can also be readily converted to
user cost data by the application of unit
operating, accident, and time cost figures
to the total travel and overall speed data
for both highway and transit facilities. The
resultant cost data can be usedin theappli-
cation of:

Objective 5 Standard 1

It is important to note that the foregoing outputs
can be used to compute for any given transpor-
tation plan proposal the change in total vehicle
miles and hours of travel accessibility indices,
overall speeds, accidents, user costs, and vol-
ume to capacity ratios from the base year to fu-
ture conditions.

OVERRIDING CRITERIA

As was noted in Chapter II, several overriding
considerations must be recognized in the applica-
tion of the regional development objectives and
standards. First, it must be recognized that each
proposed transportation facility plan must consti-
tute an integrated and continuous system. This
requires the application of the traffic simulation
models to test quantitatively the proposed system

81



as previously described, thereby permitting ad-
justment of the spatial distribution and capacities
of the system to the existing and future traffic
loadings derived from the land use plan. Second, it
must be recognized that the concepts of economic
analysis and economic selection are vital to the
public planning process. Sound economic analysis
of benefits and costs should be an important guide
in the selection of the most suitable plan.

In addition to the consideration involved indeciding
that a potential benefit is worth its cost, consid-
eration must also be given to possible alternative
benefits that could be received for alternative ex-
penditures within the limits of available resources.
When consideration is made of investment for fu-
ture benefits, one alternative that should always
be considered is the benefit which could be re-
ceived from investment in the money market. This
benefit is expressed in the prevailinginterest rate.

Personal and private decisions, while implying
at least subjective consideration of benefits and
costs, broadly defined, are not necessarily based
upon either formal or objective evaluation of
monetary benefits and costs. Public officials,
however, have a responsibility to evaluate objec-
tivelyand explicitly the monetary benefits and costs
of alternative investments to assure that the public
will receive the greatest possible benefits from
limited monetary resources. It is, then, a func-
tional principle that every public expenditure
should return to the public a value at least equal
to the amount expended plus the interest income
foregone from the ever-present alternative of pri-
vate investment.

Therefore, economic analysis is a fundamental re-
quirement of responsible public planning; and all
plans should promise a return to the public at least
equal to the expenditure plus interest. Since imple-
mentation of the transportation plan should return
benefits to the public equal to, or greater than that
which could be obtained through private investment,
an interest rate of 6 percent compounded annually
was used in the economic evaluation of the plans.

Benefit-Cost Analysis

The benefit-cost analysis method of evaluating
government investments in public works came
into general use after the adoption of the Federal
Flood Control Act of 1936. The act stated that
waterways should be improved "if the benefits to
whomsoever they may accrue are in excess of the
estimated costs." Monetary value of benefits has
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since been defined as the amount of money which
an individual would pay for that benefit if he were
given the market choice of purchase. Monetary
costs are taken as the total value of resources
used in the construction of the project.

Benefits must exceed costs in order for a project
to be justified, but this criterion alone is not suf-
ficient to justify the investment. Although a pro-
ject may have a benefit-cost ratio greater than
one, it may be less than the benefit-cost ratio of
an alternative project which would accomplish the
same objectives. In order to assure that public
funds are invested most profitably, alternative
plans or projects should, therefore, be investi-
gated and analyzed.

Benefit-cost analyses must be based on a specified
number of years, usually equal to the physical or
economic life of the project. In transportation
planning it is generally advisable to amortize the
capital costs over the same number of years for
which the traffic forecasts have been made, since
the risk involved in the use of capital increases
as the amortization exceeds the traffic forecast
period. Consequently, 25 years is often selected
for the period of economic analyses in transporta-
tion planning. Although this period is shorter than
that used to evaluate many other types of public
works improvements, it results in less risk based
upon traffic predictions; elimination of the need
to include in the analyses pavement and structure
reconstruction costs after the original pavements
and structures have reached the end of their phy-
sical life; elimination of the need to account for
the possible competition of futuristic means of
transportation; and recognizes the inability to
anticipate other social, economic, and technologi-
cal changes which may occur in the more distant
future and which may influence project benefits
and costs.

In considering a single highway facility improve-
ment project, the selection of a period of economic
analysis can be relatively simple and direct. In
considering an entire highway transportation sys-
tem, however, which entails the staged construc-
tion of varying components of the systemin a series
of public works projects over a long period of
time, there is no single period of physical and
economic life which can be readily assigned to the
total system. Consequently, the period of eco-
nomic analysis selected must be long enough to
permit a reasonable amortization of the costs
incurred in, and reasonable accrual of the benefits



derived from, construction and operation of the
total system. This period is estimated to be 40 to
50 years, considerably longer than the 20- to 25-
year analysis period for single facilities. During
the longer period, all of the staged facilities com-
prising the total recommended system will have
reached the end of their physical life and will pre-
sumably require replacement. Moreover, the total
system will not accommodatc the forecast traffic
demands in an optimal manner until shortly after
the completionof the last facilities staged for con-
struction under the recommended plan implemen-
tation program, and, therefore, will not return
maximum benefits until beyond the end of the plan-
ning period. Since the travel demand is unknown
beyond the plan design period, however, it is
necessary to assume that benefits would accrue
at the 1990 level to the year 1995 and diminish
gradually over a 20-year period thereafter as
facilities constructed become obsolete and as
traffic congestion again increases. Salvage values
can thus be assumed to be zero for all proposed
facilities comprising the proposed system.

Benefits and Costs

The benefits and costs from a project can be
classified as direct (primary), measurable in
monetary terms, and as intangible (secondary).
Intangible benefits and costs either are of such
a nature that no monetary value can be assigned
to them or are so obscure that calculation of the
monetary value is impractical. In the regional
transportation planning studies, direct costs were
considered to include right-of-way acquisition,
construction, and maintenance costs; direct bene-
fits were considered to include reductions in oper-
ating, accident, and time costs. Intangible costs
include disruption of community patterns, busi-
nesses, and industries; division of neighborhood
and community service areas; and deterioration
or destruction of the natural resource base and of
scenic, historic, or cultural features. Intangible
benefits include increased land values, increased
economic activity, and increased efficiencies in
community services.

Project Costs

The direct costs of the transportation plans were
estimated as the sum of the construction costs of
physical elements of the plan, the cost of acquir-
ing land, and the costs of maintenance. Costs of
constructing and maintaining structural facilities

were calculated using unit prices which reflect the
magnitude of work, the location in the Region, and
regional labor costs. The cost of land acquisition
was based on present market prices for urban im-
proved, urban unimproved, and agricultural land
within the Region.

Relationship of Economic and Financial Analysis

It is important to note the distinction between
economic feasibility and financial feasibility. An
analysis of financial feasibility involves an exami-
nation of the liquidating characteristics of the
project from the point of view of the particular
government agency undertaking the project. The
relevant matters are the monetary disbursements
and monetary receipts of the project. The finan-
cial analysis determines whether or not the pro-
spective available funds are adequate to cover all
of the costs.

On the other hand, the economic analysis deter-
mines if the project benefits regardless of to whom
they accrue exceed the project costs regardless
of by whom they are incurred. Since one of the
objectives of government is to promote the general
welfare, it is necessary to consider the effect of
a proposed project on the entire community in-
volved and not just on the income and expenditures
of a particular agency. The results of the eco-
nomic evaluation of the benefits and costs may,
therefore, differ considerably from an evaluation
of the income and expenditure patterns of a parti-
cular governmental agency.

SUMMARY

In the preceding chapter, derivation of the land
use-travel demand relationships and systems en-
gineering techniques used to design, test, and
evaluate the alternative transportation plans have
been described. These relationships and tech-
niques are important, not only because they pro-
vide the technical basis for the design of a future
regional transportation system which is fitted to
the traffic loads that it must carry, but also be-
cause they provide the practical link between land
use and transportation system planning, Utilizing
these methods and techniques, the integrated
transportation systems necessary to serve each
of the three alternative land use plans postulated
for the Region have been prepared, tested, and
evaluated. The results are described inthe follow-
ing chapters of this report.
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Chapter V
REGIONAL DEVELOPMENT ALTERNATIVES

INTRODUCTION

It has already been pointed out in this report that
further population growth and urbanization in south-
eastern Wisconsin appear inevitable and that the
question facing public officials and citizen leaders
within the Region is not whether such growth and
urbanization will occur but how it might best be
shaped and guided in the public interest. An ur-
banizing region, such as southeastern Wisconsin,
can develop in a number of ways; and any one of
a number of ultimate regional development pat-
terns can conceivably meet agreed-upon regional
development objectives to some degree. Eachsuch
alternative development pattern, however, repre-
sents a particular response both to the manner in
which growth has occurred to date and to estab-
lished regional development objectives. Omne of
the most critical tasks in planning for the orderly
development of an urbanizing region, therefore,
consists of selecting from among the alternatives
available the ultimate development pattern which
offers the greatest potential for attaining the
agreed-upon development objectives.

Volume 1 of this report presented in summary
form pertinent data on the demographic, economic,
and public financial resource base; the natural
resource and public utility base; the historic and
existing land use patterns; and the transportation
facilities and travel characteristics of the Region,
all as a necessary basis for the preparation of
alternative plans for the physical development of
the Region. In addition, the preceding chapters of
this volume have presented forecasts of future
population and economic activity levels, land use
requirements, and automobile and truck avail-
ability within the Region, along with regional de-
velopment objectives, principles, and standards
as additional bases for the preparation of such
plans. This chapter presents a series of three
alternative regional land use plans, each with its
supporting transportation system plan, prepared
uponi the foundation of factual planning and engi-
neering data collected and analyzed in the regional
land use-transportation study, together with the
results of quantitative tests of the transportation
system plans.

The three alternative regional development plans
are: a Controlled Existing Trend, a Corridor, and
a Satellite City Plan. Each represents an attempt
to meet the regional development objectives, prin-
ciples, and standards with a basically different
design. While many variations of the three basic
regional development patterns presented in the
alternative plans are possible, the three patterns
selected represent the basic choices with respect
to future development patterns practically avail-
able to the Region.

The Controlled Existing Trend Plan represents a
conscious continuation of historic development
trends, with urban development occurring in con-
centric rings along the full periphery of, and out-
ward from, the existingmajor urban centers within
the Region. Within each major urban area of the
Region, the resulting development pattern is con-
tinuous, both radially and circumferentially, and
is linked to the urban land market and to the com-
mercial and industrial activities of the larger cen-
tral cities.

The Corridor Plan represents a conscious con-
centration of new urban development along radial
corridors centered on major transportation routes
emanating from the existing major urban centers
within the Region. Urban growth would thus still
occur outward from the major urban centers, but
higher densities of development would be empha-
sized. Within each major urban area of the Region,
the resulting development pattern would be con-
tinuous radially but discontinuous circumferen-
tially, with wedges of open space alternating with
radial corridors of urban development. Develop-
ment would be linked to the commercial and indus-
trial activities of the larger central cities even
more strongly than under the Controlled Existing
Trend Plan.

Finally, the Satellite City Plan represents a con-
scious concentration of new development inoutlying
communities of the Region, relatively independent
of the commercial and industrial activities of the
larger central cities and separated from the larger
existing urban centers by large areas of open
space. The resulting urban development pattern
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would be discontinuous radially but continuous cir-
cumferentially.

A fourth alternative is that of continued existing
trend development in the absence of any attempt to
guide this development on an areawide basis in the
public interest. This alternative, to be presented
in Volume 3 of this report, is not a plan, but a
forecast of unplanned development, and is intended
to serve not as a recommendation but as a basis
of comparison for the evaluation of benefits of the
regional land use plan finally selected as best for
the attainment of regional development objectives.
This comparison will be presented in Volume 3 of
this report.

LAND USE PLAN DESIGN METHODOLOGY

The methodology applied in the preparation of
regional transportation plans has been described
in the preceding chapter of this report. Two meth-
odologies were applied simultaneously inthe prepa-
ration of the alternative regional land use plans.
The first was a design-oriented mapping activity
concerned primarily with the spatial distribution
of the various land uses within the Region, relating
these to existing development and to the natural
resource base through application of physical plan-
ning and engineering principles. While the plan-
ning techniques applied in this procedure were
traditional and well established, a great deal more
information about the physical features of the
Region, important to plan design, was available
than has normally been the case in such land use
planning activities.

This information, summarized in Volume 1 of this
report, included definitive data on the following
natural features of the Region: topography and
drainage patterns; soils; surface water; and rec-
reational resource areas, including wildlife habitat,
woodlands, wetlands, historic sites, and existing
and potential park and related open-space sites.
Particularly important with respect to the rela-
tionship of these natural features to regional de-
velopment is the concept of the environmental
corridor as an elongated area which encompasses
the most important and highest quality elements of
the regional natural resource base, including the
best remaining surface water, forests, and wet-
lands; wildlife habitat; and historic, scenic, sci-
entific, and cultural sites. It was pointed out in
Volume 1 of this report that failure to protect
these environmental corridors from improper de-
velopment must ultimately result in the loss of the
remaining prime potential park and related open-
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space sites, deterioration or destruction of the
best remaining wildlife habitat, further encroach-
ment of urban development on the natural flood-
ways and flood plains of perennial streams and
watercourses, loss of water impoundment areas
and reduction of ground water recharge, loss of
the largest and best remaining forests, and con-
tinued deterioration of surface water quality within
the Region.

In addition to the physiographic data, the informa-
tion base for the physical planning techniques also
included definitive data on existing development
within the Region, including: data on the existing
distribution of population and economic activity,
existing land use, existing highway and transit
facilities, and existing public utility facilities; and
on proposals for future development within the
Region, including: local community plans and zon-
ing ordinances and proposed utility service areas.

Graphical analysis of the data assembled in the
planning inventories on physiographic and cul-
tural features influencing regional development
permitted the delineation and quantification of
"developable'" land areas within the Region; that
is, areas which, while presently not developed for
urban use, were suitable and could be assumed
available for such use. The developable land area
was determined for each U. S. Public Land Survey
quarter section within the Region by subtracting
from the quarter section total the area within the
quarter section included in primary environmental
corridors, the area covered by unsuitable soils,
and the area covered by existing urban develop-
ment. It should be noted that the detailed opera-
tional soil surveys,' conducted as a part of the
regional land use-transportation study, identified
and delineated areas of nearlylevel (0.0 to 1.9 per-
cent), gently rolling (2.0 to 5.9 percent), rolling
(6.0 to 11.9 percent), moderately steep (12.0 to
19.9 percent), and steep (20.0 and greater percent)
slopes, as well as those areas of the Region
covered by soils unsuited for any type of urban
use, soils unsuited for urban use with septic tank
sewage disposal systems, and the best agricultural
soils. When combined with overlays of existing,
proposed, and possible public sanitary sewer ser-
vice areas, the soils data provided a particularly
important input to the plan design process. The
perennial stream network and watershed pattern
within the Region were also important influences

! See SEWRPC Planning Report No. 8, The Soils of
Southeastern Wisconsin.




inthis regard. Some watershed boundaries clearly
delineated portions of the Region which cannot be
readily sewered, thus reinforcing the desirability
of maintaining suchareas inopen use. Conversely,
some watershed boundaries clearly delineated
portions of the Region well located for extension
of gravity flow sanitary sewer service and sub-
sequent urbanization.

Future land uses were then distributed proportion-
ately to the resulting developable land areas by
the following five major use categories: high,
medium, and low-density residential; neighbor-
hood and community commercial, other than that
allocated to major multi-purpose commercial cen-
ters; and industrial, other than that allocated to
major industrial centers. New residential devel-
opment was assumed to occur in planned units
containing supporting local park, institutional,
governmental, transportation (streets and high-
ways), and commercial land uses. Sites for major
multi-purpose commercial centers;? major indus-
trial centers;® major state, regional, and county
parks;* and major public airports were located
individually.

The physiographic features of the Region, together
withexisting development features, were thus used
to prescribe the nature and relative intensities of
future regional development. The primary envi-
ronmental corridors, together with the major
watershed divides, were used to separate land
intended for future large-scale urban development
from open or rural land and comprised the basic
framework for a continuous system of permanent
park and open-space area within the Region. No
urban development was allocated to these corri-

2Major multi-purpose commercial centers were de-
fined as large-scale clusters of community serving
commercial activities, including compatible retailing
and office uses, generally located in planned inte-
grated centers designed to modern standards.

3Major industrial centers were defined as large
planned industrial districts of approximately 640 acres
in area having access to high-speed all-weather high-
ways and to railroads, serviced by adequate utilities
and storm water drainage facilities, and located on
soils well suited to industrial development.

4 For regional planning purposes, two types of pub-
lic park and recreation areas were considered—re-
gional and local. Regional park and recreation areas
include both state and county parks. Local park and
recreational areas include both neighborhood and com-
munity parks. Land for neighborhood parks was allo-
cated in the planning process as part of the spatial
distribution of residential land uses. Land for com-
munity parks was not specifically allocated in the
planning process, but rather it was assumed that the
need for community parks would be satisfied by acquir-
ing site areas within the environmental corridors as
‘community development takes place.

dors in any of the alternative plans. In addition,
certain woodlands and wetlands outside these
corridors were also kept free from development,
as were areas subject to periodic inundation. The
existing patterns of urban development within the
Region, together with local proposals for future
development in the form of existing plans and zon-
ing ordinances and utility service areas, were
used to assist in the delineation of those areas
of the Region in which future urban development
might reasonably become an extension of present
development and of the degree of departure from
established patterns of use and intensity which
might reasonably be achieved in areas of new de-
velopment. The pattern of existing and committed
transportation facilities was generally used to de-
lineate radial corridors within which major urban
development might be encouraged. Finally, the
major intersections on the existing and committed
transportation systems were used to establish
points at which more intensive concentrations of
urban development might occur.

Combined with this traditional physical land use
planning process was a socio-economic oriented
land use demand projection and allocation process,
employing both traditional and simulation model
techniques, wherein the regional population and
economic activity level forecasts were converted
to land use demand and distributed geographically
to major subareas of the Region through historic
trend analyses and simulation model techniques.’
The actual alternative regional land use plans
were prepared by successive iterations of these
dual processes until an approximate balance was
achieved between the demand forecasts and the
graphic distribution of future land uses.

CONTROLLED EXISTING TREND PLAN
DESCRIPTION—LAND USE

Introduction
The first alternative regional land use plan to be
considered is one which examines the ramifi-
cations of a continuation of present development
trends within the Region. This plan places heavy
emphasis on the continued effect of the urban land
market in determining the location, intensity, and
character of future development. It does, however,
propose to regulate, in the public interest, the
effect of the market on development in order to
provide for a more orderly and economic regional
5 See SEWRPC Technical Report No. 3, A Mathematical

Approach to Urban Design, and SEWRPC Technical Report
No. 5, The Regional Economic Simulation Model.
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development pattern and to avoid intensification
of areawide development and environmental prob-
lems within the Region, thereby channeling freely
operating market forces in accordance with the
established regional development objectives.

Under this plan the historic growth trends would
be altered by restricting intensive urban develop-
ment to those areas of the Region having both soils
suitable for such development and gravity drainage
sanitary sewer service readily available. The
most basic regional development objectives would
be achieved by protecting from urban development
the floodways and flood plains of the perennial

streams, by protecting from development the best
remaining woodlands and wetlands, and by develop-
ing an integrated system of park and open-space
areas centered on the primary environmental cor-
ridors. Under this plan the allocation of future
land use within each county of the Region is such
as to approximate the forecast population levels
and, to the extent possible, the proposals con-
tained in existing community development plans
and zoning documents. An understanding of the
regional growth pattern proposed by this alterna-
tive can be obtained from review of the graphical
presentation of the plan shown on Map 4 and of
the statistical presentations set forth in Tables 24
through 35.

Table 24
EXISTING AND PROPOSED RESIDENTIAL LAND USE IN THE REGION BY

COUNTY: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
Residential Land Use
High-Density Medium-Density Low-Density Total
County Existing| Planned Total Existing| Planned Total |Existing| Planned Total Existing| Planned Total
(1963) |increment| 1990 (1963) |increment 1990 (1963) |Increment| 1990 (1963) |increment| 1990
Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres
Kenosha. . 2,511 135 2,646 2,673 6,038 8,711 6,729 1,014 7,743 11,913 7,187 19,100
Milwaukee. 21,080 2,512 23,592 8,697 18,583 27,280 12,207 2,797 15,004 41,984 | 23,892 65,876
Ozaukee. . 471 -- 471 1,324 3,326 4,650 7,542 3,049 10,591 9,337 6,375 15,712
Racine . . 4,069 200 4,269 2,752 6,953 9,705 6,550 3,637 10,187 13,371 10,790 24,161
Walworth . 1,701 -- 1,701 2,871 2,173 5,04y 7,284 -- 7,284 11,856 2,173 4,029
Washington 1,752 39 1,791 1,673 3,602 5,275 4,004 325 4,329 7,429 3,966 11,395
Waukesha . 2,879 14 2,893 4,758 16,776 21,534 | 25,831 4,236 30,067 33,468 21,026 54,494
Regional
Togal 34,463 2,900 37,363 24,7u8 57,451 82,199 70,147 15,058 85,205 129,358 75,409 204,767
Source: SEWRPC.
Table 25
RESIDENTIAL DENSITY CLASSIFICATIONS USED IN REGIONAL PLAN PREPARATION
No. of Dwelling| No. of Persons
Residential Net Lot Area Units per Net? per Net No. of Dwelling| No. of Persons
Density per Dwelling Residential Residential Units per per Gross?
Classification Unit Acre Acre Gross Acre Square Mile
19,820 -
Lows « « « & & ’ 0.2 - 2.2 0.5 - 7.2 0.2 - 1.7 350 - 3,499
209,090 sq.ft.€
. 6,333 -
Medium . . . . 2.3 - 6.9 7.3 - 22.8 1.8 - 4.7 3,500 - 9,999
19,819 sq.ft.
. 2,430 -
High . . . . . d 7.0 - 17.9 22.9 - 59.2 4.8 - 11.8 10,000 - 25,000
6,332 sq.ft.

4 A net residential acre includes only land actually devoted to residential use; that is, land within the
“site” boundaries including the building ground area coverage together with the necessary “on-site’ yards

and open spaces.

b A gross residential square mile includes the net area devoted to residential use plus the supporting land
uses, such as streets, parks, schools, churches, and neighborhood shopping centers.

€ Residential development on lots having net areas larger than five acres is not considered to be urban.

dgy population density of 25,000 persons per gross square mile was considered to be the maximum desirable popu-

lation density level within the Region.
Source: SEWRPC.
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Residential Development

The Controlled Existing Trend Plan would accom-
modate the expected regional population increase of
one million persons by 1990 primarily through an
outward expansion of existing urban areas. The
future intensity and distribution of residential
development would be established largely through
the operation of the urbanland market, modified in
the public interest by adaptation to certain physio-
graphic and cultural features of the Region, par-
ticularly primary environmental corridors and
possible gravity drainage sanitary sewer service
areas. The plan would tend to discourage leapfrog
residential development in outlying areas of the
Region, both through enforcement of rural develop-
ment densities in these outlying areas and through
encouragement of higher density development in
those areas of the Region which can be most
readily served by sanitary sewer.

Under this plan over 74 percent of all new urban
residential development within the Region would
be located within 20 miles of the central business
district of Milwaukee. Future residential develop-
ment within the Region would occur primarily at
medium densities, and new urban residential de-
velopment would consist primarily of single-family
housing located in planned residential develop-
ment units, interspersed with town houses and
garden apartments.

As indicated in Table 24, more than 75,000 acres
of new residential development would be added to
the existing stock of residential land within the
Region. More than half of this increment would be
developed in Milwaukee and Waukesha counties.

Over three-fourths, or more than 57,000 acres, of
the additional residential acreage would be devel-
oped at medium densities, with net lot sizes rang-
ing from about 6,300 to 19,800 square feet per
dwelling unit (see Table 25); and about one-fifth, or
15, 000 acres, would be developed at low densities,
with net lot sizes ranging from 19,800 to 209, 000
square feet per dwelling unit. Most of the 2,900
additional acres of new high-density residential
development, with net lot sizes ranging from
2,400 to 6,300 square feet per dwelling unit, would
occur in Milwaukee County, which would exhibit
an increase of more than 2,500 acres in this den-
sity range.

Population Distribution

Under the Controlled Existing Trend Plan, future
population levels within each county of the Region
would vary only slightly from the forecast levels
set forth in Chapter III of this report, as indicated
in Table 26. Kenosha, Ozaukee, Walworth, and
Washington counties would each show a slightly
greater population increase under this plan alter-
nate than indicated by the demographic forecast,
while Milwaukee, Racine, and Waukesha counties
would show a slightly lesser increase. It isim-
portant to note that these slight variations are the
result of an assumed conscious effort to direct
new residential land use development into those
areas of the Region which can be readily serviced
by public sanitary sewer while, at the same time,
restricting such growth in areas either unsuited to
urban development or in which increased urban
development would tend to destroy, deplete, or
deteriorate some high-value elements of the natu-
ral resource base.

Table 26

EXISTING AND PROPOSED POPULATION DISTRIBUTION

IN THE REGION

BY COUNTY: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
(Population in Thousands)
Forecast Increment Planned Increment
County 1963 1963 - 1990 1963 - 1990 1990 Population
Percent Percent
Population Number Change Number Change Forecast Planned
Kenosha . 106.7 95.3 89.3 99.5 93.2 202.0 206.2
Milwaukee . 1,086.3 359.7 33.1 364.5 32.6 1,446.0 1,440.8
Ozaukee . . . . . 41.6 64.4 154.8 65.5 157. 4 106.0 107.1
Racine. P 150.6 132.4 87.9 122.6 8.4 283.0 273.2
Walworth. . . . . 55.5 31.5 56.7 35.5 63.9 87.0 91.0
Washington. . . . 49.5 U6.5 93.9 54.9 110.9 96.0 104. 4
Waukesha. 184.2 273.8 148.6 271.1 147.1 458.0 455.3
Regional Total 1,674. 4 1,003.6 59.9 1,003.6 59.9 2,678.0 2,678.0
Source: SEWRPC.
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Table 27

EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC SANITARY SEWER AND
PUBLIC WATER SUPPLY [N THE REGION BY COUNTY: (963 AND 1990 CONTROLLED EXISTING TREND PLAN

Total Area Existing (1963) Proposed (1990)7
Developed Public Sewer Service Public Water Supply Developed | Public Sewer Service and Public Water Supplyb
in Area Developed Developed Area Developed
County . Area Percent Percent Area Percent Percent . Area Percent Percent
Square n Served of of Served of of mn Served of of
Square in Developed Total in Developed Total Square in Developed Total
Square Area Population|Population Square Area Population|Population Square Area Population|Population
Miles Miles Miles Served Served Served Miles Served Served Served Miles Miles Served Served Served
Kenosha . . . 278.3 27.6 14.0 50.7 79,160 74.2 13.6 u9.2 78,670 73.7 46.8 43.0 91.9 197,350 95.7
Milwaukee . . 242.2 152.5 142.3 93.3 1,075,000 98.9 129.1 84.6 1,029,800 94.7 232.9 232.9 100.0 1,446,000 100.0
Ozaukee . . . 234.5 15.9 6.2 38.9 20,340 48.8 5.5 34.5 19,512 46.8 35.1 4.4 98.0 93,870 87.6
Racine. . . . 339.9 37.8 19.1 50.5 112,600 4.7 18.3 48.4 120,590 80.0 70.7 66.2 93.6 244,000 89.3
Walworth, . . 578. 1 24.0 8.6 35.8 28,925 52.1 1.5 47.9 31,270 56.3 30.9 19.2 62.1 64,000 70.3
Washington. . 435.5 11.8 6.1 51.7 23,050 46.5 5.8 49.1 23,150 6.7 23.9 20.0 83.7 82,950 79.4
Waukesha. . . 580.6 70.1 20.7 29.5 79,950 43.3 16.2 23. 14 69,490 37.6 149.7 133.0 88.8 418,500 91.9
Regional
Total 2,689.1 339.7 217.0 63.9 1,419,025 84.7 200.0 58.8 1,372,482 81.9 590.0 548.7 93.0 2,546,670 95.0

@ All sanitary sewer facilities required to serve the 1963 to 1990 urban development are tributary to existing systems, except for those tributary to the system locally proposed to serve the City of Delafield in
Waukesha County.

b It was assumed that public water supply facilities would ke extended within all public sanitary sewer service areas.

Source: SEWRPC.




Sewer and Water Service

Under the Controlled Existing Trend Plan, all of the
proposed new urban development within the Region
would be served by public sanitary sewer facilities
tributary to existing and locally proposed systems
and by public water supply facilities. As indicated
in Table 27, about 549 square miles, or 93 percent,
of the total developed area of the Region and about
2,547,000 persons, or 95 percent of the population
of the Region, would be served by public sanitary
sewer and water supply facilities by 1990. In 1963
about 217 square miles, or 64 percent of the devel-
oped area of the Region, and about 1,419, 000 per-
sons, or 85 percent of the population of the Region,
were served by public sanitary sewer facilities.
About 200 square miles, or 59 percent of the de-
veloped area of the Region, and 1,372,500 persons,
or 82 percent of the population of the Region, were
served by public water supply facilities. It should
be noted that by 1990 all of the developed area of,
and all of the population within, Milwaukee County
and 98 percent of the developed area of, and 88 per-
centof the population within, Ozaukee County would
be served by public sewer and water facilities.

Commercial and Industrial Development

As indicated in Chapter III, employment within the
Region is forecast to increase by about 349,000
jobs between 1963 and 1990; and more than 65 per-
cent of this increase is anticipated to occur in the
commercial and industrial employment groups.
Many of these new employment opportunities will
be located in existing employment centers within
the Region, while others will be located in new em-
ployment centers presently not in existence. Six
new major industrial centers and ten new major
multi-purpose commercial centers are proposed

under the Controlled Existing Trend Plan. These
new centers would employ a total of 35,000 and
15,000 persons, respectively, or a total of about
22 percent of the anticipated growth in the com-
mercial and industrial employment groups. The
other 78 percent, or approximately 182,000 new
employment opportunities, would be located in
existing employment centers or in smaller un-
planned employment centers included inthe various
local development areas. The six new planned
majorindustrial centers are proposed to be located
in the cities of Burlington, Kenosha, Milwaukee,
New Berlin, Oak Creek, and Racine; and all are
provided for in local plans. The ten new planned
major multi-purpose commercial centers are pro-
posed to be located in the cities of Brookfield,
Franklin, Kenosha, Milwaukee, New Berlin, Oak
Creek, Racine, and West Allis and the villages of
Germantown and Menomonee Falls. Six of these
ten new commercial centers have been provided
for in local plans.

Table 28 indicates the commercial and industrial
land use changes proposed under the Controlled
Existing Trend Plan. More than 5,100 acres of
commercial development and 5,000acres of indus-
trial development would be added to the existing
stock of these land use categories. Milwaukee
County would account for the largest acreage in-
crease in both categories. In the commercial land
use category, the greatest percentage increase
would occur in Waukesha County, where a gain of
more than 121 percent, or 1,300 acres, is pro-
posed. Racine County would account for the great-
est percentage increase in the industrial land use
category, where a gain of 1,000 acres, or just
over 118 percent, is proposed.

Table 28
EXISTING AND PROPOSED COMMERCIAL AND INDUSTRIAL LAND USE IN THE REGION

BY COUNTY: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
Commercial Land Use Industrial Land Use
Count Existing Planned Percent Existing Planned Percent
y (1963) Increment | 1990 Change (1963) Increment | 1990 Change
Acres Acres Acres |1963 - 1990 Acres Acres Acres |[1963 - 1990
Kenosha. . . . . 532 509 1,041 95.6 809 795 1,604 98.2
Milwaukee. . 3,035 1,913 4,948 63.0 5,234 1,820 7,054 34.7
Ozaukee. « + .+ . 361 299 660 82.8 370 177 547 47.8
Racine . . . . . 753 604 1,357 80.2 885 1,049 1,934 118.5
Walworth . . . . 615 140 755 22.7 862 88 950 10.2
Washington . . . 287 303 590 105.5 455 143 598 3.4
Waukesha . . 1,123 1,364 2,487 121.4 1,131 992 2,123 87.7
Regional Total 6,706 5,132 11,838 76.5 9,7u6 5,064 14,810 51.9
Source: SEWRPC.
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The Controlled Existing Trend Plan represents an effort to concentrate new urban development within the Region in
close proximity to existing, highly developed community facilities or their logical extensions and to protect the

remaining high quality land and water resources of the Region from further deterioration and destruction by the
preservation of primary environmental corridors. Within each major urban area of the Region, the resulting
development pattern would be limited to the urban land market and the commercial and industrial activities of the

larger central cities.
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Employment Distribution

Table 29 indicates the estimated total number of
jobs existing in each county within the Region in
1963 and the incremental growth to 1990 that would
occur under the Controlled Existing Trend Plan,
The largest increase in total jobs would occur in
Milwaukee County, where a gain of 157,000, or
33 percent, is indicated. The second largest in-
crease would occur in Waukesha County, where
a gain of nearly 68,000 jobs, or more than 200 per-
cent, is indicated, Except for Milwaukee County,
each county would increase its proportionate share
of total regional employment by 1990. Milwaukee
County, which contained more than 74 percent of
the total regional employment in 1963, would show
a decrease to about 64 percent of total regional
employment by 1990,

Governmental® and Transportation’ Land Use

As indicated in Table 30, the Controlled Existing
Trend Plan would add more than 6,000 acres of
governmental land uses and nearly 29,000 acres
of transportation land uses to the existing stock
in these categories, a 42 percent and 30 percent
increase, respectively. The new governmental
and transportation uses include among others: the
new United States Post Office and Milwaukee Union
Depot complex; two new university extension cen-
ters; and anew four-year state university campus,
as well as new high schools, churches, and hos-
pitals. Milwaukee County would gain more than
2,100 acres of governmental land and nearly

6 . . . .
Includes institutional uses and on-site parking.

7 . . g, .
Includes communications and utilities uses.

Table 29
EXISTING AND PROPOSED EMPLOYMENT IN THE REGION BY
COUNTY: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
1963 Planned Employment 1990 Planned Employment
Employment Increment 1963 - 1990 Distribution
County
Percent Percent Percent
Number of Region Number Change Number of Region
Kenosha. . . . . 41,900 6.6 38,800 92.6 80,700 8.2
Milwaukee. . . . 471,700 74.3 157,100 33.3 628,800 63.9
Ozaukee. . . . . 10,800 1.7 15,700 145.3 26,500 2.7
Racine . . . . . 52,100 8.2 45,400 87.1 97,500 9.9
Walworth . . . . 12,700 2.0 10,100 79.5 22,800 2.3
Washington . . . 12,100 1.9 14,300 118.1 26,400 2.7
Waukesha . . . . 33,600 5.3 67,700 201.4 101,300 10.3
Regional Total 634,900 100.0 349,100 54.9 984,000 100.0
Source: Wisconsin Industrial Commission; SEWRPC.
Table 30
EXISTING AND PROPOSED GOVERNMENTAL® AND TRANSPORTATIOND LAND USE IN THE
REGION BY COUNTY: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
Governmental Land Use Transportation Land Use
County Existing Planned Percent Existing Planned Percent
(1963) Increment| 1990 Change (1963) Increment| 1990 Change
Acres Acres Acres [1963 - 1990 Acres Acres Acres 1963 - 1990
Kenosha. . . . . 1,059 616 1,675 58.1 8,492 2,793 11,285 32.8
Milwaukee. . . . 6,995 2,147 9,142 30.6 30,442 9,676 40,118 31.7
Ozaukee. . . . . 796 443 1,239 55.6 7,010 2,077 9,087 29.6
Racine . « +« « . 1,499 818 2,317 54.5 11,163 3,766 14,929 33.7
Walworth . . . . 1,090 193 1,283 17.7 10,552 1,150 11,702 10.8
Washington . . . 762 328 1,090 43.0 10,344 1,501 11,845 14.5
Waukesha . . . . 2,521 1,713 4,234 67.9 18,114 7,878 25,992 u3.4
Regional Total 14,722 6,258 20,980 42.5 96,117 28,841 124,958 30.0

4 Includes institutional uses and on-site parking.

b Includes communications and utilities uses.
Source: SEWRPC.
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9,700 acres of transportation land uses, increases
greater than those shown for any other county.
In terms of percentage increase, Waukesha County
would rank first in both land use categories, with
a 68 percent increase in governmental land use and
a 43 percent increase in transportation land use.

Open Space—Recreational Land Use

Under the Controlled Existing Trend Plan, more
than 7,900 acres of land would be added to the
existing stock of recreational land use. This rep-
resents an increase of about 24 percent over the
1963 acreage. It should be noted, however, that
this additional recreation land represents only the
recommended increase in land devoted to public
recreation use. Included in these 7,900 acres
are 11 new major regional parks. These include
parks located: 1) on the Lake Michigan shore east
of Lake Church in Ozaukee County; 2) on the Mil-
waukee River southwest of Fredonia in Ozaukee
County; 3) on Pike ILake between Hartford and
Slinger in Washington County; 4) on Lucas Lake
southwest of West Bend in Washington County;
5) on the Oconomowoc River in the northern part
of the Town of Merton in Waukesha County; 6) on
Ottawa Lake in the southern part of the Town of
Ottawa in Waukesha County; 7) southeast of the
City of Waukesha in Waukesha County; 8) on Rice
Lake southeast of the City of Whitewater in Wal-
worth County; 9) on Sugar Creek in the Town of
LaFayette in Walworth County; 10) on the Lake
Michigan shore in the Town of Caledonia in Racine
County; and 11) on the Root River in the southern
part of the City of Franklin in Milwaukee County.
Because the number, size, and location of new

nonpublic recreation areas are generally unknown
until actual development is imminent, such areas
cannot be readily anticipated and included in any
regional plan. As indicated in Table 31, the largest
increase in land devoted to public recreation use
would occur in Waukesha County, where more
than 1,500 acres would be added, an increase
over 1963 of 25 percent. The greatest percentage
increase would occur in Ozaukee County, where
a gain of just over 70 percent, or 1,100 acres,
is indicated.

Open Space—Agricultural and Other

Open Land Uses

Under the Controlled Existing Trend Plan, the ex-
pansion of urban activities into presently rural
areas of the Region would result in the conversion
of more than 128,600 acres of rural land uses to
urban uses between 1963 and 1990. This would be
equivalent to an average annual rate of conversion
of about 4,800 acres, or 7.5 square miles. The
rural land uses tobe converted to urban uses pres-
ently serve at least two important functions within
the Region. As aland use, they provide open areas
that serve to lend form and shape to urban devel-
opment; provide invaluable opportunities for pas-
sive recreation; and serve to preserve, protect,
and in some cases enhance certain elements of the
natural resource base. As an economic activity,
these lands provide employment opportunities and
a source of income in the regional economy, as
well as providing the urban areas of the Region
with certain necessary agricultural and mineral
products. It should be noted that, in addition to
being subject to conversion to urban uses, rural

Table 31

EXISTING AND PROPOSED RECREATIONAL LAND USE IN THE REGION BY
COUNTY: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN

Recreational Land Use
County Existing? Planned? Percent
(1963) increment 1990 Change
Acres Acres Acres 1963 - 1990

Kenosha., . . « . « . . 3,118 578 3,696 18.5
Milwaukee. P 12,080 1,356 13,436 1.2
Ozaukee. « . + + « . . 1,614 1,135 2,749 70.3
Racine + + « + « + o . 2,316 895 3,211 38.6
Walworth . . . . . . . 6,017 1,408 7,425 23. 4
Washington . . . . . . 2,041 1,017 3,058 49.8
Waukesha « « « + « « 6,076 1,541 7,617 25.3
Regional Total 33,262 7,930 41,192 23.8

@ Includes the entire site area of public and nonpublic recreational uses.

b Includes only that increment which is for public recreational use.

Source: SEWRPC.
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lands are often subject to conversion from one
rural use to another. For example, the drainage
of wetlands for conversion to agricultural use has
been occurring within the Region at the rate of
about 1.6 percent per year since 1934, with rates
ranging as high as 3.0 percent per year in some
counties of the Region,?

As indicated in Table 32, much of the urban expan-
sion, over 104,000 acres, would take place on land
that is now in agricultural uses and would result
in a decrease of almost 10 percent in the existing
stock of agricultural land within the Region. New
urban development in Waukesha County alone would
require the conversion of more than 30,000 acres,
or nearly 14 percent of the 1963 agricultural acre-
age within that county, while in Milwaukee County
such development would require the conversion of
27,000 acres, or about 77 percent of the remaining
agricultural acreage, to urban use by 1990.

The other major open land category, consisting of
woodlands, water, wetlands, and quarries, would
be reduced within the Region as a whole by about
25,000 acres, or 7 percent, by 1990, The pre-
dominant land use within this category which would
be subject to urban development is that of wood-
lands. These provide a highly desirable setting
for urban residential development, and most wood-
lands directly in the path of urban growth and o
insufficient size to warrant permanent preserva-
tion would be converted and probably destroyed.
Many of the remaining woodland areas would lend
themselves to low-density residential develop-
ment, which if carefully planned could result in
the preservation of much of the existing tree and
shrub growth. As indicated in Table 32, more than

8 . . . . .
Source: Wisconsin Conservation Commission.

Table

EXISTING AND -PROPOSED AGRICULTURAL AND OTHER OPEN LAND? USES
1963 AND 1990 CONTROLLED EXISTING TREND PLAN

REGION BY COUNTY:

13,000 acres, or over 68 percent, of the remain-
ing other open lands would be converted to urban
use in Milwaukee County.

As indicated in Volume 1 of this report, areas
particularly well suited for highly productive agri-
cultural use within the Region were delineated
under the regional planning inventories on the
basis of the results of the detailed soil surveys
and ratings by agricultural specialists. The areas
so delineated were termed prime agricultural
areas. These areas were found to total 440, 000
acres, or about 40 percent of the total land in
agricultural use within the Region. Table 33 in-
dicates that the plan would propose to convert over
22,600 acres, or about 5 percent, of these prime
agricultural areas from agricultural to urban use.
The largest conversion would occur in Racine
County in which over 6,300 acres, or about 8.5 per-
cent, of the remaining prime agricultural area
would be converted.

Open Space—Environmental Corridors

As defined in Volume 1 of this report, primary
environmental corridors consist of elongated areas
which encompass the most important and highest
quality elements of the regional natural resource
base, including the best remaining surface water;
forests; wetlands; wildlife habitat; and scenic, his-
toric, scientific, and cultural sites. The lineal
pattern which these corridors form within the
Region is shown on Map 4, and the area of these
corridors lying within each county of the Region
is set forth in Table 34. More than 311, 000 acres,
or approximately 18 percent of the total land and
water acreage of the Region, are encompassed
within the primary environmental corridors. Wau-
32

IN THE

Agricultural Land Use Other Open Lands
County Existing Planned Percent Existing Planned Percent
(1963) Increment| 1990 Change (1968) Increment| 1990 Change
Acres Acres Acres |1963 - 1990 Acres Acres Acres (1963 - 1990
Kenosha. . . 116,391 |- 11,086 |105,305 - 9.5 35,781 - 1,392 34,389 - 3.8
Milwaukee. . . . 35,121 |- 27,085 8,036 =77.1 20,103 | -13,719 6,384 -68.2
Ozaukee., . + . . 105,199 |- 9,416 95,783 - 8.9 25,326 | - 1,090 24,236 - 4.3
Racine . - 153,636 |- 16,494 {137,142 -10.7 33,923 - 1,428 32,495 - 4.2
Walworth . . . 266,251 |- 3,540 (262,711 - 1.3 72,737 | - 1,612 71,125 - 2.2
Washington . . 192,271 |- 6,238 |186,033 - 3.2 65,143 | - 1,020 64,123 - 1.5
Waukesha . 216,275 |- 30,235 {186,040 -13.9 92,938 | - 4,279 88,659 - 4.6
Regional Total (1,085,144 |-104,094 {981,050 - 9.5 345,951 -24,540 321,411 - 7.0
2 Includes woodlands, water, wetlands, and quarries.
Source: SEWRPC.
95



EXISTING AND PROPOSED PRIME AGRICULTURAL LANDS?

Table 33

IN THE REGION BY

COUNTY: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
T Prime Agricultural Lands
County Existing Planned Percent
(1963) Increment 1990 Change
Acres Acres Acres 1963 - 1990

Kenosha, « « . . . 72,870 - 5,979 66,891 - 8.2
Milwaukee. . .. 7,959 - 5,905 2,054 =74.1
Ozaukee. « + + + & 41,455 - 890 40,565 - 2.1
Racine + + + + .+ & 74,321 - 6,330 67,991 - 8.5
Walworth . . . . . 121,919 - 585 121,334 - 0.4
Washington . . . . 53,916 - 1,712 52,204 - 3.1
Waukesha . . . . 71,512 - 1,278 70,234 - 1.7
Regional Total 443,952 -22,679 421,273 - 5.1

Prime agricultural lands are defined as those areas which 1) contain soils rated in the regional detailed

operational soil survey as very good or good for agriculture,
square miles in extent and which have been designated as exceptionally good for

agricultural specialists.

Source: SEWRPC.

and 2) occur in concentrated areas over five
agricultural production by

Table 34

ENVIRONMENTAL CORRIDOR AREA IN THE REGION BY COUNTY:

1990

e —————————————————

‘ Gross Urban Development Net
Corridor Area? Within CorridorP Corridor Area®

County Percent Percent Percent

of of Gross of Gross

Acres Total Acres Corridor Acres Corridor
Kenosha. . . . . . 24,919 8.0 2,595 10.5 22,324 89.5
Milwaukee. . . . 13,694 4.y 6,997 51.1 6,697 48.9
Ozaukee. . . . . . 19,875 6.4 2,000 10.1 17,875 89.9
Racine . . .+ . . . 31,680 10.2 2,766 8.8 28,914 91.2
Walworth . . . . . 79,450 25.5 5,953 7.5 73,497 92.5
Washington 52,682 16.9 2,823 5.4 49,859 94.6
Waukesha . 88,916 28.6 5,948 6.7 82,968 93.3
Regional Total 311,216 100.0 29,082 9.4 282,134 90.6

4 These totals differ slightly from those presented in Volume 1 of this report because of a subsequent refinement

in the corridor delineation utilizing the results of the detailed operational

soil survey data which were not

available for the entire Region at the time of publication of Volume 1.

b 1hcludes residential, commercial, industrial, governmental, institutional, recreational, and transportation uses.

C Includes water and wetlands, woodlands, agricultural lands, and other generally open or unused lands, except

those contained within the major park lands.

Source: SEWRPC.

kesha County contains almost 89,000 acres, or
nearly 29 percent, of the corridor acreage, while
Walworth County, with 79,000 acres, contains
slightly more than 25 percent. Highly urbanized
Milwaukee County contains only 13,000 acres, or
just over 4 percent of the corridor acreage within
the Region. Approximately 9 percent of the land
area within the corridors is devoled Lo urban uses,
and only in Milwaukee County does the amount of
land in urban uses within the corridors exceed the
amount of land in non-urban uses. The net corri-
dor acreage includes woodlands, water, wetlands,
agricultural, and open land uses.
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Table 35 indicates the acreage of each land use
within the net corridor area for each county.
Nearly 45 percent of the net corridor area, or
about 127,000 acres, is in water and wetland uses;
just over 30 percent, or 86,000 acres, is in agri-
cultural use; and nearly 62,000 acres, or about
22 percent, is in woodlands. Over 47 percent of
the corridor lands in Ozaukee County are in wet-
lands, and the water and wetland categories com-
bined comprise about 50 percent of the net corridor
areas in both Waukesha and Washington counties,
The largest existing land use category within the
Racine County, Walworth County, and Milwaukee




Table 35
LAND USE WITHIN THE NET ENVIRONMENTAL CORRIDOR AREA
IN THE REGION BY COUNTY: 1990
Net Agriculture Other

Corridor Area Water Wetlands and Related Woodlands Open Lands

County Percent Percent Percent Percent Percent Percent

of of Net of Net of Net of Net of Net

Acres Total Acres Corridor Acres Corridor Acres Corridor Acres Corridor Acres Corricor
Kenosha.. . . . . . . . 22,324 7.9 3,433 15.4 8,309 37.2 7,419 33.2 2,445 1.0 718 3.2
Milwaukee . . . . . . . 6,697 2.4 346 5.2 1,421 21.2 2,640 39.4 1,115 16.7 1.175 17.5
Ozaukee + « + « + « o 17,875 6.3 1,406 7.9 8,475 7.4 4,313 24.1 3,032 17.0 649 3.6
Racine. « « « « « « « 28,914 10.2 3,593 2.4 6,774 23.5 13,300 46.0 4,804 16.6 443 1.5
Walworth. . « . . « « . 73,497 26.1 13,089 17.8 16,132 22.0 22,221 30.2 19,951 27.1 2,104 2.9
Washington. . . . . . . 49,859 17.7 3,433 6.9 19,969 40.0 14,075 28.2 11,496 23.1 886 1.8
Waukesha. . « . « . . . 82,968 29.4 14,801 17.9 25,653 30.9 21,720 26.2 18,696 22.5 2,098 2.5
Regional Total 282,134 100.0 40,101 4.2 86,733 30.7 85,688 30.4 61,539 21.8 8,073 2.9

Source: SEWRPC.

County segments of the corridor pattern is agri-
cultural. The Controlled Existing Trend Plan
would propose to develop none of the net corridor
area, since maintenance of essential open uses in
the net corridor areas is vital to the protection of
the natural resource base and to maintenance of
the overall quality of the regional environment.
It should be noted that of the total net corridor area
about 40,000 acres, or 14 percent, are covered by
surface water, leaving 242, 000acres, or 14.1 per-
cent of the total land area of the Region, as land
area within the corridors requiring protection.

CONTROLLED EXISTING TREND PLAN
DESCRIPTION—TRAFFIC DEMAND AND
TRANSPORTATION FACILITIES

Introduction

The traffic demand generated by a given land use
plan can be met by various combinations of trans-
portation facilities. The traffic load can, at one
end of a range of facility arrangement possibilities,
be distributed in relatively small volumes over
a large number of standard arterial streets and
highways, providing a relatively low level of ser-
vice, or, at the opposite end of the range, can be
concentrated in relatively high volumes on a small
number of high-capacity freeways, providing a
relatively high level of service. Many combina-
tions of facilities, which would meet the antici-
pated traffic demand are possible over the range
between these two extremes. The ultimate balance
achieved in the system design between loads and
service levels is dictated by those transportation
facilities that have already been committed, the
transportation system development objectives and
standards to be met, consideration of system inte-
gration and continuity, and the attendant benefits
and costs, as well as the pattern of land uses to be
served. Some of these considerations may be con-
flicting so that the transportation system plan that
is finally selected represents a compromise be-

tween the theoretical and the practical, between
the desirable and the possible, and between the
demand for transportation service and the ability
to pay for it.

The methodology for developing transportation
system plans has been described in the previous
chapter of this report in which the importance of
quantitatively testing the final system plans by
application of the anticipated traffic loads derived
from the proposed land use pattern to be served
and evaluating the plans on the basis of these tests
against rationally formulated transportation sys-
tem development objectives and standards was
stressed. Only in this way can the adequacy and
practicality of transportation plan proposals be
properly assessed. This methodology was applied
to all three alternative land use plans to obtain an
analysis of the future transportation demand gen-
erated by the proposed landuse patterns and to de-
sign a transportation system to meet this demand.

Quantity of Future Traffic Demand

A prerequisite to the design of a transportation
system that will serve and support a given land
use pattern is the determination of the quantity
and spatial location of the demand for transporta-
tion service generated by the land use proposals.
In the derivation of future traffic demand, all of
the simulation models were applied at the traffic
analysis zone level. Presentation of the resulting
detailed traffic demand data in conventional report
format is impractical, but it is important to note
that these detailed data are available from SEWRPC
files upon specific request. For the purpose of
presenting the traffic demand data in this report,
it was necessary to aggregate the detailed zonal
data to obtain regional totals which could be used
to present and analyze the major travel char-
acteristics of each alternative land use plan at the
regional scale. It is also important to note that all
travel and traffic demand values are estimates of
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probable future conditions and, while necessarily
expressed as exact numbers, in realitynecessarily
reflect the variabilities and uncertainties inherent
in any forecasting procedure.

It is estimated that, if fully developed, the land
use pattern proposed by the Controlled Existing
Trend Plan would generate a total of 6,015, 000
internal person trips within the Region on an aver-
age weekday in 1990. This represents an increase
of 69.8 percent over the 3,543,000 internal person
trips generated within the Region on an average
weekday in 1963. This percentage increase in
internal person trip production contrasts with an
increase in population within the Region of about
60 percent and in automobile availability of about
98 percent over the same period of time. Present
(1963 survey) and future internal person trip pro-
duction within the Region by trip purpose is indi-
cated in Table 36. The largest proportion of the
internal person tripsincrease is expected to occur
in the home-based shopping, home-based other,

and non-home-based tripmaking categories, which
together are estimated to increase by 88 percent.
Home-based work trips are estimated to increase
by 45 percent over the 27-year period from 1963
to 1990.

The average number of internal person trips gen-
erated per capita is estimated to increase from
2.12in 1963 to 2.25 in 1990, while the average num-
ber of internal person trips generated per house-
hold is estimated to increase from 7.34 to 7.57.
Average internal trip lengths within the Region
expressed in minutes of travel time are expected
to remain substantially unchanged for all trip pur-
pose categories for both internal auto driver and
transit person trips under the Controlled Exist-
ing Trend Plan, as indicated in Tables 37 and 38.

Mode of Travel

It is estimated that, under the Controlled Existing
Trend Plan, transit trip production within the
Region on an average weekday would increase by

Table 36
TOTAL INTERNAL PERSON TRIP GENERATION IN THE
REGION: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent 1990 Controlled Percent Percent
1963 of Existing of Change
Category Survey?@ Total Trend Plan Total 1963 - 1990

Home-Based Work . 1,008,000 28.5 1,466,000 24.4 u5.u
Home-Based Shopping . 516,000 14.6 1,054,000 17.5 104.3
Home-Based Other. 1,131,000 31.9 2,185,000 36.3 93.2
Home-Based School 249,000 7.0 252,000 4.2 1.2
Non-Home-Based. . . . 639,000 18.0 1,058,000 17.6 65.6
Total 3,543,000 100.0 6,015,000 100.0 69.8

4 All 1963 origin and destination home interview survey data were factored by 117 percent to meet observed traffic

volumes crossing selected screen lines. See “Screen Line Adjustment of Trip Data,” SEWRPC Technical Record,

Vol. 2-No. 5.
Source: SEWRPC.

AVERAGE TRIP LENGTHS FOR

Tab

le 37

INTERNAL AUTO-DRIVER TRIPS

IN THE

REGION: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
Trip Purpose Average Trip Length in Minutes
Modified 1990 Controlled Percent Change
Category 1963 Survey Existing Trend Plan 1963 - 1990

Home-Based Work . 17.87 17.31 - 3.1
Home-Based Shopping . 9.20 9.58 4.1
Home-Based Other. . . 12.38 12.77 3.1
Non-Home-Based. . 12.55 12.75 l.

Weighted Average 13.74 13.43 -2.3

Source: SEWRPC.
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Table 38

AVERAGE TRIP LENGTHS FOR INTERNAL TRANSIT TRIPS IN THE
REGION: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN

Trip Purpose Average Trip Length in Minutes
Modified 1990 Controlled Percent Change
Category 1963 Survey Existing Trend Plan 1963 - 1990
Home-Based Work . . . . . 35.89 37.88 5.5
Home-Based Shopping . . . 28.50 25.33 =111
Home-Based Other? . . . . 32.51 32.67 0.5
Non-Home-Based. . . . . . 28.37 32.31 13.9
Weighted Average 33.63 34.88 3.7

4 Home-based school trips are not included.
Source: SEWRPC.

about 9.9 percent, from 324,000 trips in 1963 to
356,000 trips by 1990. A slightly smaller propor-
tion of the total internal travel generated within
the Region by 1990 would be made on transit facili-
ties, decreasing from approximately 9.3 percent
in 1963 to approximately 5.9 percent by 1990, in-
cluding all trips within the transit service areas
formerly made by school bus. The relative utili-
zation of transit and private automobiles under the
land use pattern proposed by the Controlled Exist-
ing Trend Plan is indicated by trip purpose cate-
gories in Tables 39 and 40. The largest increase
in transit trip production, 105 percent, is esti-
mated to occur in the home-based school trip pur-
pose category. (This is based on the assumption
that expanded transit service would serve outlying
urban areas now dependent on school bus service.)
The largest decrease, 36 percent, is estimated
to occur in the non-home-hased trip purpose cate-
gory. Home-based work transit trips are esti-
mated to decrease by about 5 percent, while home-
based shopping trips are estimated to increase by
about 10 percent.

It is estimated that, under the Controlled Existing
Trend Plan, a total of 3,905,000 internal auto
driver trips would be generated within the Region
on an average weekday in 1990. This represents
an increase of about 80 percent over the 1963 level
of 2,166,000 such trips. This increase in internal
auto driver trips is substantially the same as the
anticipated 79 percent increase in internal person
trips made by automobile (auto driver and auto
passenger trips). The anticipated increases in
internal auto driver trips by trip purpose catego-
ries are indicated in Table 40, while the anticipated
increase in internal automobile person trips within
the Region by 1990 under the Controlled Existing
Trend Plan is indicated in Table 41.

Total vehicle trip production on an average week-
day under this plan is estimated to increase by
79 percent from 2,568,000 vehicle trips in 1963
to 4,598,000 in 1990. As shown in Table 42, the
largest increases intrip production are anticipated
to occur in internal automobile and internal truck
trips, while the largest percentage increases in

Table 39

INTERNAL TRANSIT PERSON TRIP GENERATION IN THE
REGION: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN

Trip Number of Trips Generated on An Average Weekday

Purpose Modified Percent 1990 C?ntfolled Percent Percent
1963 of Existing of Change

Category Survey Total Trend Plan Total 1963 - 1990
Home-Based Work . . . 154,000 47.5 146,000 41.0 - 5.2
Home-Based Shopping . 30,000 9.3 33,000 9.3 10.0
Home-Based Other. 55,000 17.0 38,000 10.7 - 30.9
Home-Based School 60,000 18.5 123,000 34.5 105.0
Non-Home-Based. . 25,000 7.7 16,000 4.5 - 36.0
Total 324,000 100.0 356,000 100.0 9.9

4 Includes trips made by transit and school bus within the transit service area.

Source: SEWRPC.
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Table 40
INTERNAL AUTO DRIVER TRIP GENERATION N THE
REGION: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent 1990 CPntrolled Percent Percent
1963 of Existing of Change
Category Survey Total Trend Plan Total 1963 - 1990
Home-Based Work . . . 699,000 32.3 1,030,000 26.4 47.4
Home-Based Shopping 317,000 4.6 657,000 16.8 107.3
Home-Based QOther. . . 675,000 31.2 1,398,000 35.8 107.1
Home-Based School . . 24,000 1.1 24,000 0.6 --
Non-Home-Based. . . . 451,000 20.8 796,000 20. 4 76.5
Total 2,166,000 100.0 3,905,000 100.0 80.3
Source: SEWRPC.
Table 41
INTERNAL AUTOMOBILE PERSON TRIP GENERATION IN THE
REGION: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent 1990 CPntfolled Percent Percent
1963 of Existing of Change
Category Survey Total Trend Plan Total 1963 - 1990
Home-Based Work . . . 854,000 27.0 1,320,000 23.3 54,6
Home-Based Shopping . 486,000 15.4 1,021,000 18.0 110.1
Home-Based Other. . . 1,076,000 34.1 2,147,000 37.9 99.5
Home-Based School . . 129,000 4.1 129,000 2.3 --
Non-Home-Based. . . . 614,000 19.4 1,042,000 18.4 69.7
Total 3,159,000 100.0 5,659,000 100.0 79. 1
Source: SEWRPC.
Table 42

TOTAL VEHICLE TRIP GENERATION IN THE

REGION: 1963 AND 1990 CONTROLLED EXISTING TREND PLAN

Number of Trips Generated on An Average Weekday
Trip Class Modified Percent 1990 Controlled Percent Percent
1963 of Existing of Change
Survey Total Trend Plan Total 1963 - 1990

Internal Automobile . 2,166,000 84.3 3,905,000 8u4.9 80.0
External Automobile?. 86,000 3.4 202,000 4.4 134.9
internal Truck? . . . 300,000 1.7 460,000 10.0 53.3
External Truck? . . . 16,000 0.6 31,000 0.7 93.8
Total 2,568,000 100.0 4,598,000 100.0 79.0

a .
Through trips counted once.

Includes taxis.

Source: SEWRPC.
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trip production are anticipated to occur inexternal
automobile and external truck trips. The pro-
portion of trips by vehicle class would not, how-
ever, change significantly from 1963 to 1990 under
this plan.

Pattern of Future Vehicle Trips

The increased vehicular travel demand generated
by the Controlled Existing Trend Plan would con-
tinue to be centered in and around the three largest
urbanizing areas inthe Region: Milwaukee, Racine,
and Kenosha, The future regional traffic pattern
would remain predominantly radial, centering on
the City of Milwaukee, with the heaviest move-
ments occurring to the west and south (see Map 5).
The highest future travel desire line densities
are anticipated to occur in Milwaukee County and
eastern Waukesha, Racine, and Kenosha counties.
This is in contrast to conditions in 1963 where
travel desire line densities of similar magnitude
remained confined to the central area of Milwaukee
County (see Map 6).

Under the Controlled Existing Trend Plan, the
largest growth in vehicular travel from 1963
to 1990 is anticipated to occur in the outlying
areas surrounding the existing urban complexes
within the Region (see Map 7). The rapidly urban-
izing areas in southern Milwaukee County and
eastern Waukesha County would experience the
largest travel increase over 1963. Racine and
Kenosha counties would also show large increases
in travel, predominantly in the eastern portions of
these counties.

Major traffic corridors within the Region would
also experience increases in travel demand. In
both the north-south and east-west corridors close
to the alignment of TH 94, the future travel demand
is anticipated to increase greatly under the Con-
trolled Existing Trend Plan. Large increases in
travel desire would occur in the northwest corri-
dor radiating from the City of Milwaukee along
USH 41 and along the Lake Michigan shore both
north and south of Milwaukee. In the central area
of Milwaukee County, a heavy increase in east-
west travel desire would occur (see Map 5 ).
North-south travel desires in eastern Waukesha
and southern Milwaukee County are anticipated to
increase. For the most part, the 1963 pattern of
minimum interaction between the smaller cities
within the Region would be continued, although it
is anticipated that the cities of Waukesha, Racine,
and Kenosha would increase their interaction with
the Milwaukee area somewhat.

Description of the Existing Plus Committed
Highway Network

One possible course of action which could be fol-
lowed with respect to the provision of transporta-
tion service to the developing Region would be to
make no additional improvements to the existing
system overthose already committed. This course
of action would attempt to serve the future travel
demand within the Region entirely by means of the
existing plus committed transportation facilities
and may be thought of as a course of action minimiz-
ing capital investment while maximizing operating
costs. Beyond this "'do nothing'" policy alternative,
a range of facility improvements is possible which
would seek to achieve a balance between capital
investment and operating costs by providing the
additional transportation system capacitynecessary
to serve the future traffic demand at a selected
level of service. In any case, the existing plus
committed transportation system becomes the
focal point for initial analysis, in that it forms the
final system that would result from pursuit of the
first policy and the point of departure from which
to pursue the second policy.

Certain major traffic-carrying facilities within
the Region form the basic framework of the entire
existing plus committed surface transportation
network. These consist of a complex of modern
4-, 6-, and 8-lane freeways and expressways and
represent a committed base exerting a major in-
fluence on the design of future major highway
facilities. Moreover, the existing and committed
complex of freeway and expressway facilities also
significantly influences proposals for alterations
in the standard arterial street and highway system,
in that it is usually less costly to modify the sur-
face arterial facilities to conform to the major
freeway facilities than to modify the freeway facili-
ties to conform to the surface arterial facilities.
The existing plus committed freeway and express-
way system within the Region is shown on Map 1.
Major facilities comprising this system include
a north-south freeway from the state line to the
vicinity of Port Washington in Ozaukee County and
an east-west freeway from the central business
district of Milwaukee west to the Waukesha-Jeffer-
son County line. This basic T formation is supple-
mented by inner and outer loops of freeways in
Milwaukee County and by two major freeways
and expressways radiating in a northwesterly and
southwesterly direction from the periphery of the
outer loops. . o T
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Map 5
DESIRE LINE GRID PLOT
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The future regional traffic pattern is anticipated to remain predominantly radial under the Controlled Existing
Trend Plan, centering on the City of Milwaukee with the heaviest movements occurring to the west and south. The
highest future traffic desire line densities are anticipated to occur in Milwaukee County and eastern Racine and
Kenosha counties.
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The importance of the radial movements centered on the major urban areas within the Region is evident in this
desire line grid plot. The scale of such movement around the Milwaukee urbanizing area stands in clear contrast to
that of the other urbanizing areas in the Region. The lack of a strong desire for movement between urbanizing
areas is apparent. Several of the significant through movements from |1linois to points north and west of the
Region are clearly discernable but are shown to be of only light to moderate volume.
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Map 7

TOTAL VEHICLE TRIP ASSIGNMENT
TO SPIDER NETWORK 1963 AND
1990 CONTROLLED EXISTING
TREND PLAN
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The pattern of vehicular travel on a hypothetical transportation network connecting traffic analysis areas in the
Region is shown on this diagram for existing development and for the controlled existing trend plan alternative.
The largest growth in vehicular travel is expected to occur in the outlying areas of the Region surrounding the
existing urban complexes within the Region; especially in eastern Waukesha, Racine, and Kenosha counties.
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The East-West Freeway in Milwaukee County and
its westerly extension through Waukesha County as
IH 94 has been completed as a 4-lane freeway from
the Waukesha-Jefferson County line to USH 18 near
Waukesha and from there to the Central Inter-
change in Milwaukee as a 6-lane freeway. The
remaining 6- and 8-lane section from the Central
Interchange east to the Lake Freeway is scheduled
for completion by 1969.

Two sections of the North-South Freeway have
been completed, a 4-lane section of IH 94 from the
state line to the Racine-Milwaukee County line,
a4-lane section of USH 141 from Brown Deer Road
to just south of W. Silver Spring Drive and as
a 6-lane freeway from this point south to W. North
Avenue in the City of Milwaukee., This entire
facility is to be constructed by 1972 as a 6-lane
freeway from the state line north to just south
of W. Silver Spring Drive in Milwaukee County,
except for a short 8-lane section between the Men-
omonee River Valley and the Park Freeway, and
as a 4-lane section from just south of W. Silver
Spring Drive north to the vicinity of the City of
Port Washington.

The Stadium Freeway in Milwaukee County is par-
tially completed as a 6-lane facility from about
W. North Avenue south to the East-West Freeway
and as a 4-lane facility from there to W. National
Avenue. It is scheduled for completion as a 6-lane
freeway from the Airport Freeway north to the
East-West Freeway by 1972. The Zoo Freeway,
USH 45, is also partially completed as a 6-lane
facility and is scheduled for completion from the
Airport Freeway north toits junction with the Fond
du Lac Freeway by 1967. The Airport Freeway,
IH 894, is scheduled for completion as a 6-lane
facility by 1966. The Park Freeway is committed
for construction by 1972 as an8-lane freeway from
its interchange with the Stadium Freeway to its
interchange with the North-South Freeway and as
a 6-lane section from there to the Lake Freeway.
The Lake Freeway is committed for construction
as a 6-lane freeway from the Park Freeway south-
erly to the vicinity of E. Layton Avenue and will
include a 6-lane high-level bridge over the Mil-
waukee Harbor entrance.

The Fond du Lac Freeway (STH 145) is a 6-lane
freeway from W. Hampton Avenue to the vicinity
of the Milwaukee County Line. From this point
a 4-lane expressway, USH 41 continues northwest
across Washington County. USH 16 is also a4-lane
expressway from CTH SS south of the Village of
Pewaukee to TH 94,

STH 15 is committed for reconstruction as a4-lane
freeway from the junction of the Airport and Zoo
freeways in Milwaukee County to the vicinity of
the Village of East Troy in Walworth County.
USH 12 is similarly committed to be reconstructed
as a 4-lane freeway from the state line north-
westerly across Walworth County to STH 67 in the
vicinity of the City of Elkhorn.

It should be stressed that, while the maps and des-
criptions of the existing plus committed arterial
street and highway system in this report are
limited primarily to the developing freeway and
expressway system, the actual networks to which
future traffic demand was assigned included the
entire arterial street and highway network and
incorporated all committed improvements to this
network. These committed improvements range
from minor reconstruction and widening projects
to total reconstruction of certain standard arterial
streets and highways. The increase in traffic
carrying capacity effected by these committed
improvements was reflected in the link capacities
and operating speeds of the existing plus com-
mitted highway network, and the total existing plus
committed system was used as a point of departure
for system design.

Traffic Assignment to the Existing Plus Committed
Highway Network ’

The anticipated travel demand expected to be gen-
erated by the controlled existing trend land use
plan was assigned to the existing plus committed
arterial street and highway network to determine
its ability to carry the future travel demand gen-
erated by the proposed land use pattern and to
isolate capacity deficiencies. The anticipated fu-
ture traffic volumes are shown on Map 8 for the
major regional highway facilities, together with
the capacity of these facilities. Also indicated
are those portions of the system for which the
future traffic loads are expected to exceed the
design capacity.]0

While the presentation of traffic assignment re-
sults will be limited, because of practical consider-
ations of map scale and report length, to the freeway
and expressway facilities, it is important to note
that assignments were made to the entire arterial
street and highway network; and the complete results
are on file in the Commission offices.

0 The design capacity values of facilities were
calculated by the procedure set forth in SEWRPC Tech-
nical Record Vol. 2 - No. 2, “Capacity of Arterial
Network Links.” These design capacity values corre-
spond to the design flow rate for level of service
“C” as set forth on page 1 of the Highway Capacity
Manual-1965, Highway Research Board, Special Report 87.
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Severe traffic congestion would occur on the regional arterial system if no further transportation system improve-
ments were made. Particularly severe congestion would occur on much of the Milwaukee County Freeway System.
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The largest capacity deficiencies occur on the
East-West and North-South freeways. Traffic
loads on the East-West Freeway would exceed
design capacity from Moorland Road in Waukesha
County east to the Central Interchange, with the
most severe congestion occurring just west of the
Stadium Interchange. Traffic loads on the North-
South Freeway would exceed design capacity from
W. Hampton Avenue south to W. Ryan Road, with
the highest volume-to-capacity ratio of 1.5 oc-
curring just north of the Hillside Interchange.
In Racine and Kenosha counties, the volume-to-
capacity ratios on I 94 range from 0.7 at the state
line to 1.3 just north of STH 20.

In Milwaukee County traffic loads on the Zoo,
Stadium, and Airport freeways are expected to be
close to or over capacity for their entire lengths,
On the Zoo Freeway, the volume-to-capacity ratios
are expected to range from 0.7 just north of
W. Silver Spring Drive to 1.3 just south of the Zoo
Interchange., The volume-to-capacity ratios on
Fond du Lac Avenue (USH 41) and the Stadium
Freeway are expected to range from 0.7 near the
Waukesha-Milwaukee County line to 1.2 just south
of the Stadium Interchange. Volume-to-capacity
ratios on the Airport Freeway are expected to
range from 0.8 just east of the Stadium Freeway
to 1.1 just west of the North-South Freeway. The
capacities of the Lake and Park freeways would he
adequate to carry the future traffic loads along
their entire lengths.

Description of the Proposed Highway Network
Based on analyses of the traffic assignment to
the existing plus committed highway network,
a planned arterial street and highway network was
developed to serve the proposed land use pattern
by carrying the anticipated future travel demand
at the level of service specified in the transporta-
tion objectives and standards and alleviating the
capacity deficiencies inherent in the existing plus
committed network. The planned network was
evolved from successive trials of a series of high-
way improvements and additions designed to alle-
viate specific network deficiencies.

A good example of the evolutionary procedure
applied is found in the design of facilities to serve
the rapidly urbanizing area of eastern Waukesha
County. Two east-west screen lines were drawn
from Sunnyslope Road to CTH A south of the East-
West Freeway and from Barker Road to Lilly Road
north of the East-West Freeway (see Map 9).
Analysis of simulated future traffic crossing these

screen lines, together with consideration of alter-
native means of providing the required capacity,
indicated the most appropriate system of facilities
to alleviate the capacity deficiencies on the north-
south arterials within this rapidly urbanizing area.
Under the controlled existing trend plan alterna-
tive, all north-south arterials within this area are
anticipated to experience a large increase intraffic
over the 1963 traffic volumes (see Figure 18). For
several of the arterials, the 1990 volumes may be
expected to more than double in the 27-year period;
and the future volumes would generally exceed the
present design capacities of all arterials. The
least costly solution to providing the capacity to
meet this anticipated travel load would be the im-
provement of the existing facilities as standard
arterials, The results of this approach are shown
in Figure 18. The total volumes crossing each
screen line were found to increase due to the addi-
tional traffic attracted to the improved facilities.
Traffic volumes would continue to exceed the ca-
pacities of several important facilities.
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This map indicates the location of two east-west
screen lines used in the transportation planning anal-
yses which were drawn to intercept all north-south
traffic in eastern WaukeshaCounty. Using data obtained
from an analysis of existing and future traffic cross-
ing these screen lines, together with data obtained
from analysis tools, the most appropriate system of
transportation facilities could be proposed to carry
the expected large increase in traffic in this rapidly
urbanizing portion of the Region.
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Figure 18

SCREEN LINE ANALYSIS FOR EASTERN WAUKESHA COUNTY
1963 AND 1990 CONTROLLED EXISTING TREND PLAN
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An additional network modification was, therefore,
tested, which provided a higher level of highway
service in the corridor by the addition of a north-
south freeway. The inclusion of this high service
level facility was found to reduce the total volume
crossing the southerly screen line on the north-
south standard arterials within the area by 16,000
vehicles per average weekday, or 21 percent, and
by 10,000 vehicles per average weekday, or also
21 percent, on the northerly screen line. The
volumes on all of the standard arterials except
Lilly Road were reduced. The volumes onMoorland
Road and on CTH A were reduced by over 25 per-
cent. In addition, 14,000 vehicle per day were
diverted to the proposed north-south freeway from
the Zoo Freeway, USH 45, thereby relieving the
high traffic demand on this facility. The proposed
freeway was, therefore, included in the proposed
highway network. In addition, it was proposed to
improve the north-south standard arterials to a
level sufficient to carry the reduced, but still sub-
stantial, future traffic demand on these facilities.
Using similar procedures, a [ulure highway net-
work was designed for the entire Region and tested
as an integrated whole.

Several facility additions to the regional freeway
and expressway network were included in the future
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highway network finally proposed (see Map 10).
The longest high service level type of facility pro-
posed would parallel TH 94 and would provide relief
for this heavily traveled freeway for its entire
length within the Region. The relief facility is pro-
posed as a 6-lane freeway at the state line, con-
tinuing due north through eastern Kenosha and
Racine counties as a 6-lane freeway and connecting
to the southerly terminus of the committed Lake
Freeway. North of the Lake Freeway, a 6-lane
freeway section would connect the Lake Freeway
with an east-west freeway having an alignment
in the vicinity of W. Hampton Avenue. This east-
west facility is proposed to continue as a 6-lane
freeway to its interchange with the Zoo Freeway,
except for a short 8-lane section between the Sta-
dium and Fond du Lac freeways. To the west of
the Zoo Freeway, the facility is proposed as a
4-lane freeway to the Waukesha-Jefferson County
line northwest of Oconomowoc. Beyond the regional
boundary, it would connect to USH 16,

A northerly extension of the Stadium Freeway is
proposed as an 8-lane freeway from the Park
Freeway to the new freeway in the vicinity of
W. Hampton Avenue and as a 6-lane freeway from
this point to STH 167. From this interchange the
facility is proposed as a 4-lane freeway to the
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The preliminary regional transportation plan proposes an expanded network of four, six, and eight lane freeways t:
serve the rapidly developing Region. Over 255 miles of new freeways are proposed which would carry over Y0 percen
of the total vehicle miles of travel within the Region on an average weekday in 1990.
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north crossing existing USH 141 northeast of the
City of Port Washington and paralleling USH 141
into Sheboygan County.

A 4-lane freeway is proposed from the intersection
of existing USH 141 and STH 57, paralleling exist-
ing STH 57 to the north and ending just north of
the interchange with the northerly extension of the
Stadium Freeway, at which point it merges with
existing STH 57.

In Waukesha County a 4-lane north-south freeway,
previously mentioned, is proposed from an inter-
change with USH 41-45 in the southwest of the Vil-
lage of Germantown in Washington County to just
south of new STH 15, thence continuing on an east-
west alignment through southern Milwaukee County
between W. Rawson Avenue and STH 100 to an
interchange with the Lake Freeway in the City of
Oak Creek. IH 94 from USH 18 to a point one mile
east of CTH G is proposed to be upgraded to a
6-lane freeway. STH 164 is proposed to be up-
graded to a 4-lane expressway from the extension
of the new freeway in the vicinity of W. Hampton
Avenue to the vicinity of the northern limits of
the City of Waukesha. A new 4-lane expressway
section is proposed just westof CTHT from USH 18
to USH 16 at a point one mile north of IH 94.

USH 41-45 is proposed to be upgraded to a 6-lane
freeway to the split between USH 41 and USH 45
due south of the City of West Bend, with USH 41
continuing as a 4-lane freeway to the regional
boundary. USH 45 is proposed to be upgraded to
a 4-lane freeway from the USH 41-USH 45 inter-
change north to the City of West Bend, continuing
as a 4-lane freeway around the west side of the
City of West Bend and terminating at a junction
with USH 45 to the north of the City of West Bend.

In Walworth County STH 15 is proposed to be com-
pleted as a 4-lane freeway from its committed
terminus east of the Village of East Troy south-
westerly to the Walworth-Rock County line. USH 12
is also proposed to be completed as a 4-lane free-
way from its committed terminus at STH 67 north
of the City of Elkhorn to the regional boundary
west of the City of Whitewater,

Major changes and additions are also proposed to
the arterial street and highway system. The addi-
tion of travel lanes and facility upgrading are pro-
posed wherever the assignments indicate that the
traffic-carrying capacity of a standard arterial
street or highway is insufficient to carry the an-
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ticipated 1990 traffic load. Several entirely new
arterial highways, as well as several new sections
of arterial highways connecting existing sections,
arc furthcr proposed. These new facilities are
located primarily in newly developing areas of the
Region. Other freeway and arterial proposals may
be investigated after alternative plan presentation
and review by request of state and local units of
government concerned. Modifications in the arte-
rial street and highway system, although not shown
in this report because of map scale limitations,
are, nevertheless, an integral part of the highway
network proposed to serve the controlled existing
trend land use plan alternative. The total mileage
of proposed new and improved street and high-
way facilities is summarized by functional type
and cost in Table 43.

Traffic Assignment to the Proposed

Highway Network

The anticipated future travel demand generated
by the land use pattern proposed in the Controlled
Existing Trend Plan was assigned to the proposed
highway network, and the results of this assign-
ment are summarized on Map 11 for the major
highway facilities within the Region. The assign-
ment indicates that the proposed network would
be generally adequate to serve the future traffic
demand generated by the Controlled Existing Trend
Plan. The capacity of the East-West Freeway
(IH 94) would be adequate to carry the anticipated
future traffic volumes from the westerly boundary
of the Region east to the Zoo Interchange. From
this interchange to the Central Interchange, the
traffic loads on this freeway would exceed the de-
sign capacity, with the most severe congestion still
occurring just west of the Stadium Interchange.
The capacity of the East-West Freeway wouldagain
be adequate to meet the anticipated traffic demand
from the Central Interchange east to the Lake
Freeway. The capacity of the North-South Freeway
would be adequate to carry the anticipated traffic
volumes from the state line north to the Central
Interchange. From this interchange north to just
south of W. Capitol Drive, the anticipated traffic
volumes would exceed the capacity with the highest
volume-to-capacity ratio anticipated being 1.1 just
north of the Central Interchange. The capacity of
the remainder of the North-South Freeway and its
extension into Ozaukee County (USH 141) would be
adequate to its northerly terminus at the Ozaukee-
Sheboygan County line.

In Milwaukee County the capacities of the existing
and committed Zoo, Airport, Park, and Lake free-



Map 11

FUTURE TRAFFIC FLOW ON
PROPOSED ARTERIAL STREET AND
HIGHWAY SYSTEM AVERAGE WEEKDAY,
1990 CONTROLLED EXISTING
TREND PLAN
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Future traffic volumes on all major arterial streets and highways in the proposed system would be below design
flow rates except for some short seaments of certain freeways in Milwaukee County.
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MILES AND CONSTRUCTION COSTS OF PROPOSED NEW AND
AND HIGHWAY FACILITIES

Table 43

IN THE REGION -

IMPROVED ARTERIAL STREET

CONTROLLED EXISTING TREND PLAN

(Costs in Millions of 1966 Dollars)
Functional New Facilities? Improved Facilities Total
L ) Construction Construction Construction
Facility Type Miles Cost Miles Cost Miles Cost
Standard Arterial:
2-lane + + « o« 91.5 $ 19.117 101.8 $ 22.755 193.3 $ 41.872
b-lane « « + o« & 26.6 13.873 335.2 189.836 361.8 203.709
6-lane + + « .« 2.2 2.183 142.8 148.926 145.0 151.109
Subtotal 120.3 35.173 579.8 361.517 700.1 396.690
Expressway:
4-lane . . . . . 3.5 6.060 6.5 3.502 10.0 9.562
6-lane . . . . . -- -- -- -- -- --
Subtotal 3.5 6.060 6.5 3.502 10.0 9.562
Freeway:
4-lane . . . . . 180. 1| 237.313 32.8 22.304 212.9 259.617
6-lane . . 69.0 208.558 41.5 31.24y 110.5 239.802
8-lane . . . . . 6.6 25.876 -- -- 6.6 25.876
Subtotal 255.7 47 1.7 47 74.3 53.548 330.0 525.295
Total 379.5 $512.980 660.6 $418.567 1,040. | $931.547

2 Includes committed facilities which had not been programmed through calendar year 1966.

Source: SEWRPC.

ways and the proposed new East-West Freeway
in the vicinity of W. Hampton Avenue would all be
adequate to carry the anticipated future traffic
loads for their entire lengths, The Stadium Free-
way and its northerly extension to its terminus
at USH 141 would also have a volume-to-capacity
ratio of 1.0 or less for its entire length. The ca-
pacity of USH 41 from its northerly terminus at
the Washington-Dodge County line to its southerly
terminus at the proposed new freewayin the vicin-
ity of W. Hampton Avenue would be adequate to
meet the anticipated traffic loads over its entire
length, as would be the capacity of the proposed
new north-south freeway in eastern Waukesha
County and its easterly extension in southern Mil-
waukee County.

The capacities of the proposed USH 16 Freeway
extended westerly from the proposed new free-
way in the vicinity of W. Hampton Avenue through
Waukesha County to the regional boundary and of
the proposed North-South Freeway extended from
the committed terminus of the Lake Freeway at
W. Layton Avenue south through Racine and Keno-
sha counties to the state line would be adequate to
carry the anticipated traffic loads. The capacities

12

of the proposed new USH 12 and STH 15 would be
adequate to carry the anticipated traffic loads for
their entire lengths within the Region,

A summary of the volume-to-capacity relation-
ships for all arterial streets and highways within
the Region under the system proposed to serve
the Controlled Existing Trend Plan is provided
in Table 44. For the Region as a whole, 1.7 per-
cent of the total arterial street and highway sys-
tem mileage would be expected to operate over
design capacity by 1990 if the proposed network
is constructed.

Description of Transit Network and Assignment of
Future Passenger Loads

Animportant element of the regional transportation
system is the network of public transit facilities.
The existing transit network within the Region con-
sists almost entirely of a system of local transit
bus routes operating over standardarterial streets
and highways and centered on the three largest
urban areas of the Region—Milwaukee, Racine, and
Kenosha. Two modified rapid transit lines (Free-
way Flyer) were instituted during the course of
the regional land use-transportation study within




Table

Y

VOLUME—TO—CAPACITY RATIOS® FOR PROPOSED HIGHWAY NETWORK

BY COUNTY: 1990 CONTROLLED EXISTING TREND PLAN

Miles of Arterial Streets and Highways by Volume-to-Capacity Ratio Range

Percent Percent Percent Percent
County of of of of

Regional 0.00 - County 0.9 - County Above County

Total Total 0.90 Total 1.10 Total 1.10 Total

Kenosha . 313.8 8.5 262.8 83.7 43.6 13.9 7.4 2.4
Milwaukee . . 934.2 25. 4 818.8 87.6 85.6 9.2 29.8 3.2
Ozaukee . . 303. 1 8.3 280.6 92.6 20.5 6.8 2.0 0.6
Racine. . 410.8 1.2 334.6 81.4 70.9 17.3 5.3 1.3
Walworth. 477.5 13.0 450.9 9u4. 4 25.4 5.3 1.2 0.3
Washington. 418.3 1.4 389.7 93.2 24. 4 5.8 4.2 1.0
Waukesha. 813.1 22.2 696.7 85.7 102.2 12.6 14.2 1.7
Regional Total 3,670.8 100.0 3,234. 1 88. | 372.6 10.2 64. 1 1.7

4 The significance of the volume-to-capacity ratio ranges used is:

0.00 - 0.90; Under design capacity,

0.91 - 1.10; At design capacity but still adequate.

Above 1.10; Over design capacity, congested at times.

Source: SEWRPC.

Milwaukee County, providing service over com-
pleted segments of the Milwaukee County freeway
system between the Mayfair and Bay Shore Shop-
ping Centers and the central business district of
Milwaukee. Service is provided only during peak
demand periods of the day."

Because of the highly dispersed pattern of low-
density residential development which has occurred
within the Region since 1950, the lack of any sig-
nificant concentrations of transit trip origins and
destinations within the Region, except in the cen-
tral business district of Milwaukee, and because
of the long-term historic decline of transit utiliza-
tion within the Region, the design of a future transit
network for the Region presented a difficult task.
The success of the recently instituted modified
rapid transit service within the Region initially
focused attention on an expanded network of such
modified rapid transit routes as a point of depart-
ure for the design of future high-speed transit
facilities. The modified rapid transit routes ap-
peared to possess several attractive features for
such a point of departure. First, such routes can
provide relatively high-speed transit service with-
out the necessity of large capital outlays for right-
of-way and fixed structures. Second, the utiliza-
tion of buses as the modified rapid transit vehicle
allows a wide choice in the selection of routes,

"See Volume 1 of this report for a detailed des-
cription of the 1963 existing transit network.

fully adequate and safest operational level.

especially in Milwaukee County, where the pro-
posed freeway network would provide excellent
geographic coverage in terms of freeway access.
Third, the utilization of buses as the modified
rapid transit vehicle allows great flexibility in
systems operation, since the same vehicles can
be used for both the local collector and line-haul
portions of the transit trip without a change of ve-
hicles, thereby providing a ''one-seat ride' from
origin to destination. Fourth, and probably most
significant, such modified rapid transit service
has proven, on the basis of experience with the
recently initiated lines, to be a financially sound
method for providing relatively high-speed intra-
urban transit service. Finally, the utilization of
buses as the modified rapid transit vehicle pro-
vides an advantage similar to that provided by the
staged construction of highway facilities in that
both the system capacity and service level can be
increased on an evolutionary basis as required to
true rapid transit service. Moreover, the potential
exists within present technology, through the ap-
plication of electronic guidance and control sys-
tems and through new vehicle designs, to provide
avery high-capacity bus rapid transit system when
and if the demand for such service increases
beyond the anticipated 1990 demand.

In light of these considerations, an all-day modi-
fied rapid transit network was proposed over all
existing plus committed freeways within Milwau-
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kee County. Terminal areas located outside the
central business district of Milwaukee were as-
sumed to be provided with adequate off-street
parking space to serve all automobiles which might
be used to make a combined mode ''park and ride"
trip. For some of the selected terminal points,
such parking facilities presently exist, whereas
for other points the parking facilities would have
to be constructed or expanded. In addition, local
transit service was proposed to be extended into
the rapidly urbanizing areas peripheral to the
existing transit service area in Milwaukee, Racine,
and Kenosha counties.

The transit trips generated by the future land use
pattern proposed in the Controlled Existing Trend
plan were then assigned to the complete transit
network consistingof local, intercity, and modified
rapid transit (Freeway Flyer) routes. The results
are displayed in summary form in Map 12 for the
intercity and modified rapid transit routes only.
The highest future demand for transit service
within the Region may be anticipated in a corridor
paralleling the East-West Freeway (IH 94) where
the modified rapid transit routes from the Zoo,
East-West, and Stadium Freeway converge. This
demand may be expected to range from 39,000 rev-
enue passengers per average weekday at a point
just east of the Zoo Freeway to 56,000 revenue
passengers at a point just west of the Central
Interchange. A demand of 10,000 revenue passen-
gers per average weekday may be anticipated along
STH 145 and the Stadium Freeway from the Mil-
waukee-Waukesha County line to the Park Freeway
and south into the central business district of Mil-
waukee. The future revenue passenger demand on
all of the routes tested was found to be sufficiently
high to justify their retention in the proposed
modified rapid transit network.

Furthermore, the future revenue passenger de-
mand along the East-West Freeway was found to
be high enough to justify either preemption for
exclusive use of an existing freeway lane or the
construction of a 2-lane, fully grade separated
roadway over private right-of-way for true rapid
transit service.'’> Due to the anticipated traffic
congestion on the East-West Freeway, the diver-
sion of any additional traffic from this freeway to
a rapid transit line would be highly desirable.
Even if such a diversion were accomplished, how-
ever, the full capacity of the existing freeway
would still be required to meet the future traffic

'25¢e transit threshold service warrants, Table 2,
Chapter 2, and Appendix Figures A-1 and A-2.
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demand. The alternative proposal of a separate
bus rapid transit roadway and right-of-way was,
therefore, considered to be a more satisfactory
means of meeting the future transit demand in this
corridor. It is anticipated that the buses would
operate inbound in modified rapid transit service
over the freeway network to the point where these
freeways meet the separate transit roadway. From
this point the buses would continue in rapid transit
service over the transit roadway into the Milwau-
kee central business district.

Based on the assignments of future traffic to modi-
fied rapid transit routes over the existing plus
committed freeways within the Milwaukee urban-
izing area, it was further proposed that modi-
fied rapid transit service be instituted to Mequon,
Menomonee Falls, Butler, Waukesha, New Berlin,
Hales Corners, Greendale, and Oak Creek, In ad-
dition, the extension of such service was pro-
posed to the University of Wisconsin-Milwaukee
Campus over the proposed northerly extension of
the Lake Freeway. Map 13 shows the location and
terminal points of these routes near selected free-
way interchanges and the grade separated rapid
transit roadway.

CORRIDOR PLAN DESCRIPTION—LAND USE

Introduction

The second alternative regional land use plan to be
considered was one which examines the ramifica-
tions of concentrating future urban development
within the Region along corridors radiating from
the largest urban center within the Region. The
corridors are centered on major transportation
routes; and this alternative plan would thus place
heavy emphasis on the effect of these transporta-
tion facilities in determining the location, inten-
sity, and character of future urban development
within the Region. The radial pattern would permit
efficient access to employment opportunities and
social interchange, both in the central city and
along the radial corridors. The areas lying be-
tween the corridors of urban development would
form significant areas of open space, penetrating
the older urban areas as wedges, readily acces-
sible to the population residing in the corridors,
yet removed from the path of urban development
in order to ensure their preservation.

Under this plan historic growth trends within the
Region would have to be altered in order to em-
phasize the concentration of new urban develop-
ment along the radial transportation corridors,
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Future passenger volumes on major transit routes proposed to serve the Controlled Existing Trend Plan are shown on
this flow map. Volumes in a corridor along the East-West Freeway would be sufficient to justify the provision of a
bus rapid transit line. Branching flow bands along other freeways indicate future passenger volumes which would be
carried by buses operating on freeways in mixed traffic, thereby providing modified rapid transit service. The
only major non-freeway transit routes shown are those providing inter-city service between Milwaukee, Racine and
Kenosha, and between Milwaukee and Waukesha.
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Map 13

MODIFIED RAPID AND RAPID

TRANSIT SYSTEM PROPOSALS

1990 CONTROLLED EXISTING
TREND PLAN

LEGEND

A LOADING AND UNLDADING POINT

PROPOSED MODIFIED BUS RAPID TRANSIT LINE

mmmemmmems PROPOSED BUS RAPID TRANSIT LINE

The extension of modified bus rapid transit service ("Freeway Flyer") is proposed from the Milwaukee Central
Business District outward along all freeways in Milwaukee County and beyond to Thiensville, Menomomee Falls
Waukesha, New Berlin, Greendale, and Oak Creek. An exclusive grade separated bus rapid transit roadway is proposed
along the East-West Freeway Corridor.
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and somewhat higher residential densities would
have to be encouraged in order to take full advan-
tage of this concentration along the transportation
routes. The allocation of future land use within
each county of the Region would be such as to
modify the forecast population levels within each
county, while meeting the level forecast for the
Region as a whole. The planned future land use
proposals would depart significantly in some areas
of the Region from those contained inexistingcom-
munity development plans and zoning documents.
The most basic regional development objectives
would be achieved by protecting from development
the floodways and flood plains of the perennial
streams; by protecting from urban development
the best remaining woodlands and wetlands; and
by developing an integrated system of park and
open-space areas centered on the primary envi-
ronmental corridors, which, where possible, would
form portions of the open-space wedges separat-
ing the corridors of urban development. The plan
would be more difficult to adjust to the existing,
planned, and possible future gravitydrainage sani-
tary sewer service areas within the Region. An
understanding of the regional growth pattern pro-
posed by this alternative can be obtained from re-
view of the graphic presentation of the plan shown
on Map 14 and of the statistical presentation set
forth in Tables 45 through 53.

Residential Development

The Corridor Plan would accommodate the expected
regional population increase of one million per-
sons by 1990 primarily through conscious efforts
to concentrate new urban development along radial
corridors emanating outward from the large urban
complexes of the Region, while discouraging devel-
opment in the wedges between these corridors. The

plan would seek to encourage high- and medium-
density residential development within the radial
corridors by providing maximum accessibility to
a transportation system centered in these corri-
dors. Under this plan about 68 percent of all new
urban residential development within the Region
would be located within 20 miles of the central
business district of Milwaukee. Future residential
development would occur primarily at medium
densities, with net lot sizes ranging from 6,300 to
19,800 square feet per dwelling unit. High-density
development would occur on lots ranging in net
size from 3,630 to 6,300 square feet per dwelling
unit. The plan would require the development of
only a very small amount of new residential land
at low densities. The new urban residential devel-
opment would consist primarily of single-family
housing and low-rise multi-family housing located
in planned residential development units.

As indicated in Table 45, more than 60,000 acres
of residential development would be added to the
existing stock of residential land within the Region;
and more than half of this increment would be de-
veloped in Milwaukee and Waukesha counties. Over
82 percent, or more than50, 000 acres of the addi-
tional 60. 000 acres, would be developed at medium
densities; and about 11 percent, or 6,700 acres,
would be developed at high densities. Only 3,700
acres of low-density residential development would
be added under the Corridor Plan, and nearly all
of this additional low-density development would
be located in Ozaukee and Waukesha counties.

Population Distribution

Under the Corridor Plan, future population levels
within several of the counties would vary from the
forecast levels. As indicated inTable 46, Kenosha,

Table 45

EXISTING AND PROPOSED RESIDENTIAL LAND USE

IN THE REGION

BY COUNTY: 1963 AND 1990 CORRIDOR PLAN
Residential Land Use
High-Density Medium-Density Low=-Density Total
County Existing] Planned | Total |Existing|Planned | Total |Existing| Planned | Total |Existing|Planned | Total
(1963) {lncrement|{ 1990 (1963) |{increment| 1990 (1963) |increment| 1990 (1963) |increment| 1990
Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres
Kenosha. 2,511 391 2,902 2,673 5,421 8,09u 6,729 -- 6,729 11,913 5,812 17,725
Milwaukee. 21,080 3,714 24,794 8,697 14,764 23,461 12,207 739 12,946 41,984 | 19,217 61,201
Ozaukee. 471 332 803 1,324 3,289 4,613 7,542 1,625 9,167 9,337 5,246 14,583
Racine . 4,069 593 4,662 2,752 7,207 9,959 6,550 -- 6,550 13,371 7,800 21,171
Walworth . 1,701 374 2,075 2,871 2,468 5,339 7,284 -- 7,284 11,856 2,842 14,698
Washington 1,752 398 2,150 1,673 2,458 4,131 4,004 -- 4,004 7,429 2,856 10,285
Waukesha . 2,879 912 3,791 4,758 14,492 19,250 25,831 1,344 27,175 33,468 | 16,748 50,216
Regional
Total 34,463 6,714 Yi,177 24,748 50,099 74,847 70,147 3,708 73,855 129,358 | 60,521 189,879
Source: SEWRPC.
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The Corridor Plan represents an effort to concentrate new urban development within the Region in relatively narrow
linear patterns along major transportation routes, separated by wedges of permanent agricultural and other open
space uses. This plan would place primary emphasis upon the effect of transportation facilities upon urban
deve lopment and such development would be strongly limited to the commercial and industrial activities of the
larger central cities.
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Table
EXISTING AND PROPOSED POPULAT
REGION BY COUNTY: 1963 AN

(Population in

46

ION DISTRIBUTION IN THE
D 1990 CORRIDOR PLAN

Thousands)

Forecast Increment Planned Increment
County 1963 1963 - 1990 1963 - 1990 1990 Population
Percent Percent
Population Number Change Number Change Forecast Planned
Kenosha . . . . . 106.7 95.3 89.3 96.3 90.2 202.0 203.0
Milwaukee . . . . 1,086.3 359.7 33.1 350.3 32.2 . 1,446.0 1,436.6
Ozaukee . . . . . 4l1.6 6u.4 154.8 69.2 166.3 106.0 110.8
Racine. + « . .« . 150.6 132.4 87.9 125.5 83.3 283.0 276.1
Walworth. . . . . 55.5 31.5 56.7 54.2 97.6 87.0 109.7
Washington. . . . 49.5 46.5 93.9 51.2 103.4 96.0 100.7
Waukesha. . . . . 184.2 273.8 148.6 256.9 139.4 458.0 Byl
Regional Total 1,674.4 1,003.6 59.9 1,003.6 59.9 2,678.0 2,678.0

Source: SEWRPC.

Ozaukee, Walworth, and Washington counties would
each show a greater population increase under this
alternative plan than that indicated by the demo-
graphic forecast. The greatest numerical increase
over the demographic forecast would take place in
Walworth County where more than 22,000 persons
would be added over the forecast future level
of 87,000 persons. The greatest percentage in-
crease would take place in Ozaukee County, where
a 166 percent increase would occur under this
alternative plan. Milwaukee, Racine, and Wau-
kesha counties would show lesser population in-
creases under this alternative than indicated by
the demographic forecast. These variations from
the forecast population levels would be the results
of a conscious effort to direct new residential and
other urban development into the areas encom-
passed by the radial corridors and at the same
time restrict development in the wedges between
the corridors of development,

Sewer and Water Service

As indicated in Table 47, about 496 square miles,
or 92 percent, of the developed area of the Region
and about 2,511,000 persons, or 94 percent, of
the population of the Region would be served by
public sanitary sewer and water supply facilities by
1990, Of the new development, 188 square miles,
or 95.2 percent, would be served by public sanitary
sewer facilities tributary to existing or locally
proposed systems. Such service to the remainder
of the new development would require the con-
struction of new systems,

Commercial and Industrial Development
Under the Corridor Plan, six new planned major
industrial areas and ten new planned major com-

mercial centers are proposed, which would employ
a total of 35,000 and 15, 000 persons, respectively.
The major industrial and commercial centers pro-
posed under this alternative would be located in
the same general areas as those proposed under
the Controlled Existing Trend Plan. Because of the
nature of the specific locational requirements of
these uses and the land use pattern inherent in
this alternative, these new planned industrial and
commercial centers would be located in the same
general areas under the Corridor Plan as under
the controlled existing trend plan alternative.

Table 48 indicates the changes proposed in com-
mercial and industrial land use under the Corridor
Plan. Over 4,800 acres of land are proposed for
new commercial uses, and more than 4,900 acres
of land are proposed for new industrial uses.
These proposals would amount to an increase of
nearly 73 percent in commercial land use and an
increase of nearly 51 percent in industrial land
use within the Region. Milwaukee County would
account for the largest increases in both cate-
gories. In the commercial land use category,
the greatest percentage increase would occur in
Waukesha County, where an increase of more than
111 percent, or 1,248 acres, is proposed. In the
industrial land use category, the greatest per-
centage increase would occur in Racine County,
where an increase of more than 118 percent, or
1,049 acres, is proposed.

Employment Distribution

Table 49 indicates the estimated total number of
jobs existing within each county in the Region in
1963 and the incremental growth to 1990 that would
occur under the Corridor Plan. The largest in-
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Table 47
EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC SANITARY SEWER X
AND PUBLIC WATER SUPPLY I N THE REGION BY COUNTY: 1963 AND 1990 CORRIDOR PLAN
Total Area Existing (1963) Proposed (1990)7
Developed Public Sewer Service Public Water Supply Developed {Public Sewer Service and Public Water Supplyb
in Area Developed Developed Area Developed
County . Area Percent Percent Area Percent Percent . Area Percent Percent
Square n Served of of Served of of n Served of of

Square in Developed Total in Developed Total Square in Developed Total

Square Area Population (Population Square Area Population [Population Square Area Population |Population

Miles Miles Miles Served Served Served Miles Served Served Served Miles Miles Served Served Served

Kefiosha + . . 278.3 27.6 4.0 50.7 79,160 Th.2 13.6 49.2 78,670 73.7 39.9 36.0 90.2 193,900 95.5
Milwaukee . . 242.2 152.5 142.3 93.3 1,075,000 98.9 129.1 84.6 1,029,800 94.7 220.8 220.8 100.0 1,436,600 100.0
Ozaukee . . . 234.5 15.9 6.2 38.9 20,340 48.8 5.5 34.5 19,512 46.8 29.4 28.7 97.6 98,500 88.8
Racine. . . . 339.9 37.8 T9.1 50.5 112,600 4.7 18.3 48.4 120,590 80.0 56.5 52.0 92.0 246,100 89.1
Walworth. . . 578.1 24.0 8.6 35.8 28,925 52.1 1.5 47.9 31,270 56.3 31.2 19.5 62.5 92,400 84.2
Washington. . 435.5 11.8 6.1 51.7 23,050 46.5 5.8 49.1 23,150 46.7 23.1 19.2 83.1 78,100 77.5
Waukesha. . . 580.6 70. 1 20.7 29.5 79,950 43.3 16.2 23.1 69,490 37.6 136.5 119.9 + 87.8 365,200 82.7

Regional

Total 2,689.1 339.7 217.0 63.9 1,419,025 84.7 200.0 68.8 1,372,482 81.9 537.4 496. | 92.3 2,510,800 93.7

2 ALl sanitary sewer facilities required to serve the 1963 to 1990 urban development are tributary to existing systems, except for those tributary to the systems proposed to serve the cities of Muskego and Delafie!d
and the Town of Waukesha in Waukesha County; the City of Hartland, the Village of Germantown, and the Town of Jackson in Washington County; and the towns of Caledonia and Mount Pleasant in Racine County.

b It was assumed that public water supply facilities would be extended within all public sanitary sewer service areas.

Source: SEWRPC.



Table 48
EXISTING AND PROPOSED COMMERCIAL AND INDUSTRIAL LAND USE IN THE
REGION BY COUNTY: 1963 AND 1990 CORRIDOR PLAN
Commercial Land Use Industrial Land Use
c ¢ Existing Planned Percent Existing | Planned Percent
ounty (1963) Increment| 1990 Change (1963) |lincrement| 1990 Change
Acres Acres Acres [1963 - 1990 Acres Acres Acres |1963 - 1990
Kenosha. . 532 472 i,00u 88.7 809 776 1,585 95.9
Milwaukee. . 3,035 1,782 4,817 58.7 5,234 1,752 6,986 33.4
Ozaukee. « . . 361 299 660 82.8 370 184 554 49.7
Racine . . . . 753 580 1,333 77.0 885 1,049 1,934 118.5
Walworth . . . 615 207 822 33.6 862 132 994 15.3
Washington 287 280 567 97.5 455 133 588 29.2
Waukesha . . . 1,123 1,248 2,371 1.l 1,131 934 2,065 82.5
Regional Total 6,706 4,868 11,574 72.5 9,746 4,960 14,706 50.8
Source: SEWRPC.
Table 49
EXISTING AND PROPOSED EMPLOYMENT IN THE REGION
BY COUNTY: 1963 AND 1990 CORRIDOR PLAN
1963 Planned Employment 1990 Planned Employment
Employment Increment 1963 -~ 1990 Distribution
County
Percent Percent Percent
Number of Region Number Change Number of Region
Kenosha. . . 41,900 6.6 36,300 86.6 78,200 8.0
Milwaukee. . . 471,700 74.3 154,300 32.1 626,000 63.6
Ozaukee. . . . 10,800 1.7 16,100 149.0 26,900 2.7
Racine . . 52,100 8.2 46,400 89.0 98,500 10.1
Walworth . . . 12,700 2.0 14,300 112.5 27,000 2.8
Washington . . 12,100 1.9 14,700 121.4 26,800 2.7
Waukesha . . . . 33,600 5.3 67,000 199. 4 100,600 10.2
Regional Total 634,900 100.0 349,100 54.9 984,000 100.0

Source: Wisconsin Industrial Commission; SEWRPC.

crease in employment by 1990 would occur in
Milwaukee County, where an increase of 32 per-
cent, or 154,300 job opportunities, is proposed.
Waukesha County would gain 67,000 employment
opportunities, an increase of nearly 200 percent
over the 1963 level. With the exception of Milwau-
kee County, each county is expected to increase
its proportionate share of total regional employ-
ment by 1990, the largest gain being proposed in
Waukesha County where the 1963 share of 5.3 per-
cent of total regional employment is shown to in-
crease to 10.2 percent,

Governmental and Transportation Land Use

As indicated in Table:50, the Corridor Plan would
add nearly 5,800 acres of governmental land uses
and over 25,000 acres of transportation land uses
to the existing stock of land in these categories.
This amounts to a 39 percent and a 26 percent in-
crease, respectively. The greatest increase in

these uses would occur in Milwaukee County,
where 1,900 acres of governmental land uses and
8,100 acres of transportation land uses are pro-
posed. These increases amount to nearly 28 per-
cent and 27 percent, respectively. The greatest
percentage increases in both categories would
occur in Waukesha County, where 1,500 acres
of governmental land uses and nearly 6,800 acres
of transportation land uses are proposed. These
increases amount to 60 percent and 37 percent,
respectively.

Open Space—Recreational Land Use

As indicated in Table 51, the Corridor Plan would
add about 7,700 acres of public recreation land to
the existing stock of public and private recreation
land, including the 11 new major parks proposed
under the controlled existing trend plan alterna-
tive. This amounts to an increase of 23 percent
over the 1963 acreage. The greatest acreage in-
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Table 50
EXISTING AND PROPOSED GOVERNMENTAL® AND TRANSPORTATIOND LAND USE

IN THE REGION BY COUNTY: 1963 AND 1990 CORRIDOR PLAN
Governmental Land Use Transportation Land Use
County Existing Planned Percent Existing Planned Percent
(1963) Increment| 1990 Change (1963) Increment | 1990 Change
Acres Acres Acres 1963 - 1990 Acres Acres Acres (1963 - 1990
Kenosha. . . . . 1,059 556 1,615 52.5 8,492 2,44y 10,936 28.7
Milwaukee. . . . 6,995 1,943 8,938 27.7 30,442 8,131 38,573 26.7
Ozaukee. . . . . 796 430 1,226 54.0 7,010 1,920 8,930 27.3
Racine . . . . . 1,499 748 2,247 49.8 11,163 3,278 14,44 29.3
Walworth . . . . 1,090 286 1,376 26.2 10,552 1,225 11,777 1.6
Washington . . . 762 291 1,053 38.1 10,344 1,237 11,581 11.9
Waukesha . . . 2,521 1,528 4,049 60.0 18,114 6,784 24,898 37.4
Regional Total 14,722 5,782 20,504 39.2 96,117 25,019 121,136 26.0
4 Includes institutional uses and on-site parking.
b Includes communications and utilities uses.
Source: SEWRPC.
Table 5|
EXISTING AND PROPOSED RECREATIONAL LAND USE N THE
REGION BY COUNTY: 1963 AND 1990 CORRIDOR PLAN
Recreational Land Use
Existing? Planned? Percent
County
(1963) Increment 1990 Change
Acres Acres Acres 1963 - 1990
Kenosha. 3,118 550 3,668 17.6
Milwaukee. . . . . . 12,080 1,258 13,338 10.4
Ozaukee. . . . . . . . 1,614 1,129 2,743 69.9
Racine « + +« + « + . . 2,316 864 3,180 37.3
Walworth 6,017 1,448 7,465 24.0
Washington . . . . . . 2,04 998 3,039 8.8
Waukesha . . . . . . 6,076 l,u54 7,530 23.9
Regional Total 33,262 7,701 40,963 23.1

@ Includes the entire site area of public and nonpublic recreational uses.

b Includes only that increment which is for public recreational uses.

Source: SEWRPC.

crease would occur in Waukesha County, where an
additional 1,400 acres are proposed, an increase
of nearly 24 percent. The greatest percentage
increase would occur in Ozaukee County, where an
increase of 1,100 acres of public recreation land,
or an increase of nearly 70 percent, is proposed.

Open Space—Agricultural and Other

Open Land Uses

As indicated in Table 52, the Corridor Plan would
require the conversion of more than 108, 000 acres
of rural land to urban use by 1990. This would be
equivalent to an average annual rate of conversion
of about 4,000 acres, or 6.3 square miles. Most
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of this rural land, about 86,000 acres, would be
withdrawn from the agricultural land use category.
This would amount to nearly an 8 percent reduction
in the existing stock of farmland. The existing
stock of open lands would be decreased by almost
23,000 acres, or more than 6 percent, mostly in
the form of woodlots and other woodland cover.
The greatest decrease in agricultural land use
would occur in Waukesha County, where more than
25,000 acres of farmland, or just over 11 percent
of the existing stock, would be converted to urban
uses. The greatest percentage decrease would
occur in Milwaukee County, where a decrease of
59 percent, or nearly 21,000 acres, of the existing
agricultural land would be converted to urbanuses.



EXISTING AND PROPOSED AGRICULTURAL AND OTHER OPEN LAND?

Table 52

USES

IN THE REGION BY COUNTY: 1963 AND 1990 CORRIDOR PLAN
Agricultural Land Use Other Open Lands
County Existing | Planned Percent Existing { Planned Percent
(1963) [increment| 1990 Change (1963) |Increment| 1990 Change
Acres Acres Acres (1963 - 1990 Acres Acres Acres 1963 - 1990
Kenosha, . . . . 116,391 | - 9,405 106,986 - 8.0 35,781 - 1,205 34,576 - 3.3
Milwaukee. . 35,121 | -20,756 i4,365 -59.0 20,103 -13,327 6,776 -66.2
Ozaukee. « « + & 105,199 | - 8,254 96,945 - 7.8 25,326 - 954 24,372 - 3.7
Racine . « « « . 163,636 | -12,833 140,803 - 8.3 33,923 - 1,486 32,437 - 4.3
Walworth . . . . 266,251 | - 4,725 |261,526 - 1.7 72,737 - 1,415 71,322 - 1.9
Washington .. 192,271 | - 4,868 (187,403 - 2.5 65, 143 - 927 64,216 - 1.4
Waukesha . . . . 216,275 | -25,187 (191,088 -11.6 92,938 - 3,509 89,429 - 3.7
Regional Total {1,085, |44 | -86,028 [999,116 - 7.9 345,951 -22,823 (323,128 - 6.5

8 Includes woodlands, water, wetlands, and quarries.

Source: SEWRPC.

As indicated earlier, certain areas of the Region
were determined to be particularly well suited
for highly productive agricultural use. As urban
development expands into the rural areas of the
Region, some of these prime agricultural areas
would be converted to urban uses unless efforts
are made to protect these lands from develop-
ment, Table 53 indicates the prime agricultural
areas which wotld be converted to urban uses by
1990 under the corridor land use plan alternative.
More than 16,000 acres, or nearly 4 percent of
the existing acreage in this category, would be
withdrawn from agricultural use. The greatest
acreage reduction would occur in Racine County,
where 4,200 acres, or nearly 6 percent, of the

existing prime agricultural land area would be
converted to urban uses. The greatest percentage
decrease would occur in Milwaukee County, where
a reduction of nearly 3,700 acres, or 46 percent,
is proposed.

Open Space—Environmental Corridors

Under the Corridor Plan, the primary environ-
mental corridors, which contain the highest quality
elements of the natural resource base, would be
preserved and protected from development. The
acreage concentration and distribution by county
under the Corridor Plan would be the same as that
proposed under the controlled existing trend land
use plan alternative described earlier.

Table 53

EXISTING AND PROPOSED PRIME AGRICULTURAL LANDS?

IN THE

REGION BY COUNTY: 1963 AND 1990 CORRIDOR PLAN
Prime Agricultural Lands
County Existing Planned Percent
(1963) increment 1990 Change
Acres Acres Acres 1963 - 1990
Kenosha. e e e 72,870 - 3,799 69,071 - 5.2
Milwaukee. . . . 7,959 - 3,668 4,291 -46.0
0Ozaukee. « + .+ . . 41,455 - 426 41,029 - 1.0
Racine . . . . 74,321 - 4,205 70,116 - 5.6
Walworth e e 121,919 - 1,491 120,428 - 1.2
Washington . . 53,916 - 1,118 52,798 - 2.0
Waukesha . . . . . 71,512 - 1,560 69,952 - 2.1
Regional Total 443,952 -16,267 427,685 - 3.6

4 Prime agricultural lands are defined as those areas which 1) contain soils rated in the regional detailed

operational soil survey as very good or good for agriculture,
in extent which have been designated as exceptionally good for agricultural production by agri-

square miles
cultural specialists.

SEWRPC.

Source:

and 2) occur in concentrated areas over five
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CORRIDOR PLAN DESCRIPTION—TRAVEL
DEMAND AND TRANSPORTATION FACILITIES

Quantity of Future Travel Demand

It is estimated that, if fully developed, the land
use pattern proposed by the Corridor Plan would
generate a total of 5,966,000 internal person trips
within the Region on an average weekday in 1990.
This represents an increase of 68.4 percent over
the 3,543,000 internal person trips generated within
the Region on an average weekday in 1963. Pres-
ent (1963 survey) and future internal person trip
production within the Region by trip purpose is
indicated in Table 54. This percentage increase
in internal person trip production contrasts with
an increase in population within the Region of about
60 percent and in automobile availability of about
90 percent over the same period of time.'® The
largest proportion of internal person trip increase
is expected to occur in the home-based shopping,

13The maximum di fference in automobile availabil-
ity among alternative land use plans is about 5 per-
cent. This difference is considered to be negligible
for regional planning purposes.

home-based other and non-home-based categories,
which together are estimated to increase by about
86 percent. Home-based work trips are estimated
to increase by about 45 percent over the 27-year
period from 1963 to 1990, .

The average number of internal person trips gen-
erated per capita is estimated to increase from
2.12 in 1963 to 2.23 by 1990, while the average
number of internal person trips per household is
expected to increase from 7.34 to 7.50. Average
lengths of internal auto driver trips within the
Region expressed in minutes of travel time are
expected to decrease slightly by 1990 for the work
trip purpose category, but increase for all other
trip purpose categories under the Corridor Plan,
as indicated in Table 55. Average trip lengths of
transit persontrips are expected to increase over-
all by 8 percent, as shown in Table 56,

Mode of Travel
It is estimated that,

under the Corridor Plan,

Table 514
TOTAL INTERNAL PERSON TRIP GENERATION IN THE
REGION: 1963 AND. 1990 CORRIDOR PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent IQ?O Percent Percent
1963 of Corridor of Change
Category survey? Total Plan Total 1963 - 1990

Home-Based Work . . 1,008,000 28.5 1,458,000 24.4 Uy.6
Home-Based Shopping . 516,000 14.6 1,032,000 17.3 100.0
Home-Based Other. . . 1,131,000 31.9 2,147,000 36.0 89.8
Home-Based School . 249,000 7.0 252,000 4.2 1.2
Non-Home-Based. . . . 639,000 18.0 1,077,000 18.1 68.5
Total 3,543,000 100.0 5,966,000 100.0 68.4

8 All 1963 origin and destination home interview survey data were factored by 117 percent to meet observed traffic
volumes crossing selected screen lines.

Vol. 2 - No. 5.
Source: SEWRPC.

AVERAGE TRIP LENGTHS FOR

See “Screen Line Adjustment of Trip Data,’

SEWRPC Technical Record,

Table 55

INTERNAL AUTO DRIVER TRIPS

IN THE REGION: 1963 AND 1990 CORRIDOR PLAN
. Average Trip Length in Minutes
Trip Purpose .
Modified 1990 Percent Change
Category 1963 Survey Corridor Plan 1963 - 1990
Home-Based Work . - 17.87 17.40 -2.6
Home-Based Shopping . . 9.20 9.62 4.6
Home-Based Other. . 12.38 12.70 2.6
Non-Home-Based. . . . e 12.55 12.70 1.2
Weighted Average 13.74 13.47 -2.0

Source: SEWRPC.
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transit trip production within the Region on an
average weekday would increase about 16.0 per-
cent from the 324, 000 level in 1963 to 376, 000 by
1990. A smaller proportion of the total internal
travel generated within the Region by 1990 would
be made on transit facilities, decreasing from
approximately 9.3 percent in 1963 to approximately
6.3 percent by 1990, including all trips formerly
made by school bus within the transit service
Tab
AVERAGE TRIP LENGTHS F

areas. The relative utilization of transit and pri-
vate automobiles under the land use pattern pro-
posed by the Corridor Plan is indicated by trip
purpose categories in Tables57and58. Thelargest
increase in transit trip production, 105 percent,.
is estimated to occur in the home-based school
trip purpose category; and the largest decrease,
36 percent, is estimated to occur in the non-home
based trip purpose category. Home-based work

le 56

OR INTERNAL TRANSIT TRIPS

IN THE REGION: 1963 AND 1990 CORRIDOR PLAN
Average Trip Length in Minutes
Trip Purpose —
Modified 1990 Percent Change
Category 1963 Survey Corridor Plan 1963 - 1990
Home-Based Work . . . . . 35.89 39.25 9.4
Home-Based Shopping . . . 28.50 26.98 - 5.3
Home-Based Other?® . . . . 32.51 34.65 6.6
Non-Home-Based. . . . . . 28.37 31.71 1.8
Weighted Average 33.63 36.32 8.0

2 Home-based school trips are not included.

Source: SEWRPC.

Tab

INTERNAL TRANSIT PERSON TRIP GENERATION

le 57

IN THE

REGION: 1963 AND 1990 CORRIDOR PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent 1990 Percent Percent
1963 of Corridor of Change
Category Survey Total Plan Total 1963 - 1990
Home-Based Work 154,000 47.5 161,000 42.8 4.5
Home-Based Shopping . 30,000 9.3 35,000 9.3 16.7
Home-Based Other. 55,000 17.0 41,000 10.9 -25.5
Home-Based School 60,000 18.5 123,000 32.7 105.0
Non-Home-Based. 25,000 7.7 16,000 4.3 -36.0
Total 324,000 100.0 376,000 100.0 16.0
Source: SEWRPC.
Table 58
INTERNAL AUTO DRIVER TRIP GENERATION IN THE
REGION: 1963 AND 1990 CORRIDOR PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose. Modified Percent 1990 Percent Percent
1963 of Corridor of Change
Category Survey Total Plan Total 1963 - 1990
Home-Based Work . 699,000 32.3 1,062,000 27.0 5.9
Home-Based Shopping . 317,000 14.6 648,000 16.5 10U, 4
Home-Based Other., . . 675,000 31.2 1,386,000 35.2 105.3
Home-Based School . 24,000 [ 24,000 0.6 0.0
Non-Home-Based. 451,000 20.8 814,000 20.7 80.5
Total 2,166,000 100.0 3,934,000 100.0 81.6
Source: SEWRPC.
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and home-based shopping transit trips are esti-
mated to increase by 5 and 17 percent, respec-
tively, while home-based other transit trips are
estimated to decrease by 25 percent.

Atotal of 3,934,000 internal auto driver trips would
be generated within the Region by 1990 under the
Corridor Plan. This represents an increase of
about 82 percent over the 1963 level of 2,166,000
internal auto driver trips. This increase in inter-
nal auto driver trips is slightly greater than the
anticipated 77 percent increase in internal auto-
mobile person trips (auto driver and auto passen-
ger trips) due to an estimated decrease in average
automobile occupancy. The anticipated increases
in internal auto driver trips by trip purpose cate-
gories are indicated in Table 58, while the an-
ticipated increase in internal automobile person
trips by 1990 under the Corridor Plan is indicated
in Table 59.

Total vehicle trip production on an average week-
day under this plan is estimated to increase by
80 percent from 2,568,000 vehicle trips in 1963 to
4,627,000 in 1990, as shown in Table 60. As under
the controlled existing trend plan alternative, the
largest increases in trip production under this
plan are anticipated to occur in internal automo-
bile and internal truck trips, while the largest
percentage increases in trip production are antici-
pated to occur in external automobile and external
truck trips. The proportion of trips by vehicle
class would not change significantly from 1963 to
1990 under this plan.

Pattern of Future Vehicle Trips

The increased future vehicular travel demand gen-
erated by the Corridor Plan would continue to be
centered in and around the three largest urbaniz-
ing areas of the Region: Milwaukee, Racine, and
Kenosha.

Table 59

INTERNAL AUTOMOBILE PERSON TRIP GENERATION IN THE

REGION: 1963 AND 1990 CORRIDOR PLAN
Trip . Number of Trips Generated on An Average Weekday
Purpose Modified Percent 1990 Percent Percent
1963 of Corridor of Change
Category Survey Total Plan Total 1963 - 1990
Home-Based Work . . . 854,000 27.0 1,297,000 23.2 51.9
Home-Based Shopping . 486,000 15.4 997,000 17.8 105.
Home-Based Other. . . 1,076,000 34.1 2,106,000 37.7 95.7
Home-Based School . . 129,000 4.1 129,000 2.3 0.0
Non-Home-Based. . 614,000 19.4 1,061,000 19.0 72.8
Total 3,159,000 100.0 5,590,000 100.0 77.0
Source: SEWRPC.
Table 60
TOTAL VEHICLE TRIP GENERATION IN THE
REGION: 1963 AND 1990 CORRIDOR PLAN
Number of Trips Generated on An Average Weekday
Trip Class Modified Percent 1990 Percent Percent
1963 of Corridor of Change
Survey Total Plan Total 1963 - 1990
Internal Automobile . 2,166,000 84.3 3,934,000 85.0 81.6
External Automobile?. 86,000 3.4 202,000 4.y 134.9
internal Truck? . . . 300,000 1.7 460,000 9.9 53.3
External Truck. . . . 16,000 0.6 31,000 0.7 93.8
Total 2,568,000 100.0 4,627,000 100.0 80.0

a Through trips counted only once.

b Includes taxis.

Source: SEWRPC.
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The largest increase in vehicular travel from
1963 to 1990 under the Corridor Plan is anticipated
to occur in the outlying areas surrounding the
existing urban complexes of the Region and along
the proposed radial corridors of urban development
(see Map 15). The urbanizing areas in southern
Milwaukee County and eastern Waukesha County
are anticipated to experience the largest increase
in travel demand over 1963. Racine and Kenosha
counties would also show large increases in travel
demand, predominantly in the eastern portions of
these counties. The 1963 pattern of relatively
minor interactionbetween the smaller cities within
the Region would continue, although the cities of
Waukesha, Racine, and Kenosha would be expected
to increase their interaction with Milwaukee.

Description of Existing Plus Committed

Highway Network

The network of existing plus committed highway
facilities remains unchanged for all three land use
plan alternatives, and this network represents the
focal point for initial analysis under the Corridor
Plan as it did under the controlled existing trend
land use plan alternative.

Traffic Assignment to the Existing Plus
Committed Highway Network

The anticipated travel demand generated by the
Corridor Plan was assigned to the existing plus
committed arterial street and highway network to
determine its ability to carry the travel demand
and to isolate future capacity deficiencies. The
anticipated future traffic volumes are shown on
Map 16 for the major regional transportation fa-
cilities, together with the capacity of these fa-
cilities, Also indicated are those portions of the
system for which the anticipated future traffic
loads exceed the design capacity.

The largest capacity deficiencies on the network
would occur on thc East-Wcst and North-South
freeways. Traffic loads on the East-West Freeway
would exceed capacity from Moorland Road in
Waukesha County to the Central Interchange, with
the most severe congestion occurring just west
of the Stadium Interchange. Traffic loads on the
North-South Freeway would exceed capacity from
W. Hampton Avenue south to W. Rawson Avenue,
with the most severe congestion occurring just
north of the Hillside Interchange,

In Racine and Kenosha counties, the volume-to-
capacity ratios on the North-South Freeway would
range from 0.7 at the state line to 1.1 between

STH 20 and the Milwaukee County line. In Mil-
waukee County traffic loads on the Zoo, Stadium,
and Airport freeways would be close to or over
capacity for most of their lengths. On the Zoo
Freeway, the volume-to-capacity ratios would
range from 0.6 just north of W. Silver Spring
Drive to1.3 just south of the Zoo Interchange. The
volume-to-capacity ratios on the Stadium Freeway
are expected to range from 0.7 north of W. Silver
Spring Drive to 1.5 just north of the interchange
with the Park Freeway. The volume-to-capacity
ratios on the Airport Freeway are expected to
range from 0.9 just east of the Stadium Freeway to
1.2 just east of the North-South Freeway. Capaci-
ties of the Lake and Park Freeways would be ade-
quate for their entire lengths,

Description of the Proposed Highway Network

Based on analyses of the future traffic assignment
to the existing plus committed highway network,
aplanned regional arterial street and highway net-
work was developed to serve the proposed land use
pattern by carrying the anticipated travel demand
at a level of service specified in the transporta-
tion objectives and standards and allcviating the
capacity deficiencies inherent in the existing plus
committed network. It was found that the planned
highway network evolved for the Corridor Plan did
not differ from that evolved for the controlled
existing trend plan alternative with respect to
major facilities. The regional freeway and ex-
pressway facilities comprising the basic frame-
work of the planned network are described indetail
under the discussion of the controlled existing
trend plan alternative and are displayed in Map 10.

Although the same freeway and expressway network
is proposed to serve both the corridor and con-
trolled existing trend land use plan alternatives,
differences would exist in the capacities of some
arterial streets and highways. These differences,
although not shown in this report because of map
scale limitations, are, nevertheless, an integral
part of the highway network proposed to serve the
Corridor Plan. The total mileage of proposed new
and improved street and highway facilities pro-
posed to serve the Corridor Plan is summarized
by functional type and costs in Table 61.

Traffic Assignment to the Proposed

Highway Network

The anticipated 1990 travel demand generated by
the Corridor Plan was assigned to the proposed
highway network, and the results of this assign-
ment are summarized on Map 17 for the major
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Map 15

TOTAL VEHICLE TRIP ASSIGNMENT
TO SPIDER NETWORK
1963 AND 1990 CORRIDOR PLAN
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The pattern of vehicular travel on a hypothetical transportation network connecting traffic analysis areas in the
Region is shown on this diagram for existing development and for the corridor plan alternative. Development of
major future traffic movements may be expected to be confined to the proposed radial corridors of urban develop-
ment with only minor radial movements occuring outside these corridors in the newly urbanizing areas of the Region.

.
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Map 1|6

FUTURE TRAFFIC FLOW ON THE
EXISTING PLUS COMMITTED
ARTERIAL STREET AND HIGHWAY
SYSTEM AVERAGE WEEKDAY,
1990 CORRIDOR PLAN
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Severe traffic congestion would occur on the regional arterial system if no further transportation system improve-

ments were made. Particularly severe congestion would occur on much of the Milwaukee County Freeway System.
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Table 61
MILES AND CONSTRUCTION COSTS OF PROPOSED NEW AND IMPROVED ARTERIAL STREET
AND HIGHWAY FACILITIES IN THE REGION - CORRIDOR PLAN
(Costs in Millions of 1966 Dollars)
Functional New Facilities? Improved Facilities Total
o Construction Construction Construction
Facility Type Miles Cost Miles Cost Miles Cost
Standard Arterial:
2-lane . « « .+ 91.5 $ 19.117 105.8 $ 23.258 197.3 $ u2.375
Y-lane . + « « 26.6 13.873 341.7 189.651 368.3 203.524
6-lane . . . . . 2.2 2.183 142.3 148.047 144.5 160.230
Subtotal 120.3 35.173 589.8 360.956 710.1 396.129
Expressway:
Y-lane « « o o & 3.5 6.060 6.5 3.502 10.0 9.562
6-lane « + « -- -- -- -- -- --
Subtotal 3.5 6.060 6.5 3.502 10.0 9.562
Freeway:
4-lane . « « . . 180. 1 237.313 32.8 22.304 212.9 259.617
6-lane . . . . . 69.0 208.558 4i1.5 31.244 110.5 239.802
8-lane . . . . . 6.6 25.876 -- -- 6.6 25.876
Subtotal 255.7 471.7 47 74.3 53.548 330.0 525.295
Total 379.5 $512.980 670.6 $418.006 1,050. 1 $930.986

2 Includes committed facilities which had not been programmed through calendar year 1966.

Source: SEWRPC.

highway facilities within the Region. The assign-
ment indicates that the proposed network would
be generally adequate to serve the future traffic
demand generated by the Corridor Plan, with some
overloads occurring at central points on the pro-
posed system. The capacity of the East-West
Freeway would be adequate to carrythe anticipated
future traffic volumes from the westerly boundary
of the Region easterly to the Zoo Interchange at
the level of service provided in the transportation
system development objectives and standards.
From this interchange to the Central Interchange,
the traffic loads on this freeway would exceed the
capacity, with the most severe congestion occur-
ring just west of the Stadium Interchange. The
capacity of the East-West Freeway from the Cen-
tral Interchange east to the Lake Freeway would
be adequate to meet the anticipated demand. The
capacity of the North-South Freeway from the state
line north to W. Greenfield Avenue in Milwaukee
County would be adequate to carry the anticipated
traffic volumes. From this point north to W, Capi-
tol Drive, the highest volume-to-capacity ratio
anticipated would be 1.2 just north of the Central
Interchange. The capacity of the remainder of
the North-South Freeway and the extension into
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Ozaukee County would be adequate to the Ozaukee-
Sheboygan County line.

In Milwaukee County the capacity of the Zoo, Air-
port, Park, and Lake freeways for their entire
lengths, and the new East-West Freeway in the
vicinity of W. Hampton Avenue to its terminus at
the Lake Freeway to the east, would all be ade-
quate to carry the anticipated traffic loads. The
Stadium Freeway and its northerly extension to
its terminus at USH 141 would also be adequate to
carry the anticipated traffic loads for its entire
length., The capacity of the freeway portion of
USH 41 from its northerly terminus at the Wash-
ington-Dodge County line to its southerly terminus
at the proposed freeway inthe vicinity of W. Hamp-
ton Avenue would be adequate to meet the antici-
pated traffic loads. The capacity of the north-
south freeway in eastern Waukesha County and
its east-west section in southern Milwaukee County
would be adequate for its entire length to carry the
anticipated traffic loads. The capacities of the
new USH 16 Freeway extended westerly from the
proposed freeway in the vicinity of W. Hampton
Avenue to the regional boundaryand the new North-
South Freeway extended from the committed ter-
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Future traffic volumes on all major arterial streets and highways in the proposed system would be below design
flow rates except for some short segments of certain freeways in Milwaukee County.
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minus of the Lake Freeway at W. Layton Avenue
south to the state line would both be adequate to
carry the anticipated traffic loads. The capacities
of USH 12 and STH 15 would be adequate to carry
the anticipated traffic volumes for their entire
lengths within the Region,

A summary of the volume-to-capacity relation-
ships for all arterial streets and highways within
the Region under the system proposed to serve,
the Corridor Plan is provided in Table 62. For
the Region as a whole, 1.4 percent of the total
arterial street and highway system mileage would
be expected to operate over design capacity by
1990 if the proposed network is constructed.

Description of Transit Network and Assignment of
Future Passenger Loads

Since the Corridor Plan would concentrate medium-
and high-density residential development along
linear corridors radiating from Milwaukee, this
plan appeared to offer the best opportunity to
develop a high corridor transit demand. Conse-
quently, a more extensive modified rapid transit
network was developed for the Corridor Planthan
for the other two land use plan alternatives; and
modified rapid transit service was extended to
areas within the Region that could not be served
economicallyunder the other two plan alternatives.
Operating speeds on these transit routes were held

essentially the same as prevailing freeway operat-
ing speeds.

The transit demand generated by the Corridor Plan
was initially assigned to the existing plus modified
rapid transit network, including extension along
the urban corridors. This provided a point of de-
parture from which high transit demand corridors
could be identified and the feasibility of upgrading
individual modified rapid transit routes to full
rapid transit service analyzed. The results of this
assignment are shown on Map 18. The corridor
along the East-West Freeway developed the highest
future transit demand. The future transit demand
inthis corridor is anticipated to range from 68,000
revenue passengers per day just west of the Cen-
tral Interchange through 39,000 revenue passen-
gers per day just east of the Zoo Interchange to
8,000 revenue passengers per day at STH 18 in
Waukesha County.

The second highest demand is anticipated to occur
in the corridor along the Fond du Lac Avenue and
Stadium freeways to the Park Freeway and then
over this freewayinto the central business district
of Milwaukee. The future transit demand on this
route is expected to range from 11,000 revenue
passengers per day at the Milwaukee-Waukesha
County line to 36,000 revenue passengers per day
just west of the Hillside Interchange. In a corridor

Table 62

VOLUME-TO-CAPACITY RATIOS?

FOR PROPOSED HIGHWAY NETWORK

BY COUNTY: 1990 CORRIDOR PLAN

Miles of Arterial Streets and Highways by Volume-to-Capacity Ratio Range

Percent Percent Percent Percent
County of of of of

Regional 0.00 - County 0.91 - County Above County

Total Total 0.90 Total 1.10 Total 1.10 Total

Kenosha . . . .« . 313.8 8.5 270. 4 86.2 37.2 11.8 6.2 2.0
Milwaukee . 934.2 25.4 825.5 88.4 84.5 9.0 24.2 2.6
Ozaukee . 303.1 8.3 283.5 93.5 18.1 6.0 1.5 0.5
Racine. 410.8 11.2 325.9 79. 4 80.2 19.5 4.7 (I
Walworth. 477.5 13.0 425.7 89. 1 50.5 10.6 1.3 0.3
Washington. 418.3 1.4 389.5 93.1 24.6 5.9 4.2 1.0
Waukesha. 813.1 22.2 699. | 86.0 104.6 12.9 9.4 (]
Regional Total 3,670.8 100.0 3,219.6 87.7 399.7 10.9 51.5 1.4

4 The significance of the volume-to-capacity ratio ranges used is:

0.00 - 0.90; Under design capacity, fully adequate and safest operational level.

0.91 - 1.10; At design capacity but still adequate,

Above 1.10; Over design capacity, congested at times.

Source: SEWRPC.
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one along the East-West Freeway and one along the Park and Stadium

Freeways, would be sufficient to justify the provision of bus rapid transit lines. Branching flow bands along
other freeways indicate future passenger volumes which would be carried by buses operating on freeways in mixed
traffic. Volumes along extensions, into outlying areas of the Region, of the routes centered in the proposed urban

corridors would be insufficient to economically justify service throughout the day.
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along the Lake Freeway entering the Milwaukee
central business district from the south, a transit
demand of 19,000 revenue passengers per day
would be expected. Transit demands in excess
of 10,000 revenue passengers per day are also
anticipated in corridors along the north and south
sections of the Zoo Freeway and the south sections
of the Stadium and North-South freeways at their
interchanges with the East-West Freeway.

Based on this initial assignment, full rapid transit
service was proposed along the east-west corri-
dor from the Zoo Interchange to the Milwaukee
central business district. Although this corridor
is anticipated to have a heavy transit demand, it is
not high enough to meet practically the threshold
service warrants for a rail rapid transit facility,
considering operating and transfer problems; and
the rapid transit service would be provided by
buses operating on exclusive fully grade separated
rights-of-way. The transit demand in the Stadium-
Park Freeway corridor, in addition, was found to
be sufficiently high to justify full bus rapid transit
service over a similar separate transit roadway
of about five miles in length. All other modified
rapid transit lines within Milwaukee County were
found to meet threshold service warrants. In addi-
tion, the provision of modified rapid transit ser-
vice would also be justified to Big Bend, Pewaukee,
West Bend; and an additional route would be jus-
tified to Thiensville. These service extensions
would be in addition to those proposed to serve
the controlled existing trend land use plan (see
Map 19).

SATELLITE CITY PLAN DESCRIPTION—
LAND USE

Introduction

The third alternative regional land use plan to
be considered is one which examines the rami-
fications of concentrating future urban develop-
ment in relatively compact and self-contained
outlying communities, thereby de-emphasizing the
continued outward growth of the largest urban
areas within the Region. The outlying communi-
ties around which the new growth would be cen-
tered consist of existing communities selected
for their strategic location on existing trans-
portation routes, which presently provide a full
range of urban facilities and services, including
public utility, commercial, educational, recrea-
tional, governmental, and cultural facilities and
services. These communities are the cities of
Port Washington in Ozaukee County, West Bend
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in Washington County, Whitewater in Walworth
County, Burlington in Racine County, and. Ocono-
mowoc in Waukesha County. The new cities so
formed would be about eight miles in diameter,
would each contain a population of about 50,000, and
are envisioned as being physically cohesive com-
munities with employment opportunities broad
enough to attract a varied population and minimize
work-related travel.

Under this plan the historic growth trends within
the Region would have to be severely altered, re-
stricting new urban development around the three
largest urban centers within the Region while en-
couraging the expansion of certain outlying com-
munities. The pattern of protection afforded the
floodways and flood plains of the perennial streams
and the best remaining woodlands and wetlands and
the provision of an integrated system of park and
open-space areas would be similar to that provided
in the other plan alternatives. The plan could be
adjusted to existing, planned, and possible future
gravity drainage sanitary sewer service areas.
The allocation of future land use within each county
of the Region would be such as to significantly
alter the forecast population levels within each
county, while meeting the level forecast for the
Region as a whole. The planned future land use
proposals would depart significantly in most areas
of the Region from those contained inexisting com-
munity development plans and zoning documents.

An understanding of the regional growth pattern
proposed by this alternative can be obtained from
review of the graphic presentation of the plan
shown on Map 20 and of the statistical presentation
set forth in Tables 63 through 71.

Residential Development

The Satellite City Plan would accommodate the ex-
pected regional population increase of one million
persons by 1990 primarily through conscious ef-
forts to restrict new urban development around the
three largest urban centers of the Region and to
encourage new urban development around certain
existing outlying communities which are strategi-
cally located on existing transportation routes and
which presently provide a full range of urban ser-
vices, such as public utilities, commercial, rec-
reational, educational, and governmental facilities.
The Satellite City Plan would seek to discourage
development in the sizable open areas between the
large urban centers and the satellite cities. This
plan would seek to encourage high- and medium-
density development in the satellite cities, pri-
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MODIFIED RAPID AND RAPID
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In addition to the transit service proposed for the other two land use plans, the extension of modified bus rapid
transit service ("Freeway Flyer") is proposed to serve the Corridor Plan from the Milwaukee Central Business
District along the corridors of urban development as far as Thiensville-Mequon, West Bend, Pewaukee, Big Bend,
Greendale, and Oak Creek. Further extensions along corridors were tested but volumes were sufficient to justify
only less frequent inter-city bus service. Two exclusive grade separated bus rapid transit roadways are further
proposed along the East-West and Park-Stadium Freeway Corridors.
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The Satellite City Plan represents an effort to concentrate new urban development in outlying communities of the
Region, thus decentralizing new urban growth and deemphasizing the development of the three largest existing urban
areas of the Region. New urban development would be relatively independent of the commercial and industrial
activities of the larger central cities and separated from the larger urban centers by large areas of agricultural
land and other open space uses.
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marily in planned residential development units,
The development pattern proposed under this plan
would place only 54 percent of the new urban de-
velopment within 20 miles of the central business
district of Milwaukee.

As indicated in Table 63, more than 69,000 acres,
or nearly 109 square miles, of residential land
would be added to‘the existing stock of such land
within the Region. This amounts to an increase of
nearly 54 percent over the 1963 level. About one-
half of this new development would occur in Mil-
waukee and Waukesha counties. Nearly 88 percent
of this new development, or more than 60,000
acres, would be developed at medium density.
About 6,000 acres of new residential development
would be in the low-density classification, most of
it in Ozaukee and Waukesha counties, while about
2,500 acres of new residential development would

be in the high-density classification, most of it in
Milwaukee County.

Population Distribution

Under the Satellite City Plan, the greatest increase
in population would still occur in Milwaukee County,
where an increase of more than 314, 000 persons,
or nearly 29 percent, is proposed (see Table 64).
The greatest percentage gain would occur in
Ozaukee County, where an increasé of more than
241 percent, or 100,300 persons, is proposed.
Variations from the forecast future county popu-
lation levels would be the result of a conscious
effort to direct new residential and other urban
development into the satellite cities while, at the
same time, restricting new growth in the three
largest urban communities and in the open spaces
between the satellite cities and the larger urban
centers. Kenosha, Ozaukee, Walworth, and Wash-

Table 63

EXISTING AND PROPOSED RESIDENTIAL LAND USE

IN THE REGION

BY COUNTY: 1963 AND 1990 SATELLITE CITY PLAN
Residential Land Use
High-Density Medium=-Density Low=Density Total
County Existing| Planned Total Existing| Planned Total Existing| Planned Total Existing| Planned Total
(1963) |Increment | 1990 (1963) |increment| 1990 (1963) [|Increment| 1990 (1963) [increment | 1990
Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres Acres
Kenosha. 2,511 59 2,570 2,673 7,238 9,911 6,729 -- 6,729 11,913 | 7,297 | 19,210
Milwaukee. 21,080 2,214 23,294 8,697 16,289 24,986 12,207 707 12,914 41,984 19,210 61,194
Ozaukee. . 471 61 532 1,324 5,835 7,159 7,542 3,285 10,827 9,337 9,181 18,518
Racine . . 4,069 97 4,166 2,752 6,786 9,538 6,550 -- 6,550 13,371 6,883 20,254
Walworth . 1,701 -- 1,701 2,871 5,706 8,577 7,284 -- 7,284 11,856 | 5,706 17,562
Washington 1,752 34 1,786 1,673 5,693 7,366 4,004 -- 4,004 7,429 5,727 13,156
Waukesha . 2,879 91 2,970 4.758 13,384 18,142 25,831 2,047 27,878 33,468 15,522 48,990
i 1
'Rl'g é?na 34,463 2,556 37,019 24,748 60,931 85,679 70,147 6,039 76,186 129,358 69,526 198,884
Source: SEWRPC.
Table 64
EXISTING AND PROPOSED POPULATION DISTRIBUTION IN THE
REGION BY COUNTY: 1963 AND 1990 SATELLITE CITY PLAN
(Population in Thousands)
Forecast Increment Planned Increment
County 1963 1963 - 1990 1963 - 1990 1990 Population
Percent Percent
Population Number Change Number Change Forecast Planned
Kenosha 106.7 95.3 89.3 108.4 101.5 202.0 215.1
Milwaukee . 1,086.3 359.7 33.1 314.1 28.9 1,446.0 1,400.4
Ozaukee . 4.6 64.4 154.8 100.3 241.1 106.0 141.9
Racine. . . . . 150.6 132.4 87.9 101.4 67.3 283.0 252.0
Walworth. 55.5 31.5 56.7 84.3 151.8 87.0 139.8
Washington. 49.5 46.5 93.9 81.3 164.2 96.0 130.8
Waukesha. 184.2 273.8 148.6 213.8 116.0 458.0 398.0
Regional Total 1,674.4 1,003.6 59.9 1,003.6 59.9 2,678.0 2,678.0

Source: SEWRFC.

137



ington counties would each show a greater popula-
tion increase under this plan alternative than indi-
cated by the demographic forecast.

Sewer and Water Service

As indicated in Table 65, about 547 square miles,
or 93 percent, of the developed area of the Region
and about 2,519,200 persons, or 94 percent of
the population of the Region, would be served by
public sanitary sewer and water supply facilities
by 1990. Of the new development 218 square miles,
or 87.3 percent, would be served by public sanitary
sewer facilities tributary to existing or locally
proposed systems. Such service to the remainder
of the new development would require the con-
struction of new systems.

Commercial and Industrial Development

Under the Satellite City Plan, eight new planned
major industrial areas and ten new planned major
commercial centers are proposed, which would
employ approximately 40,000 and 15, 000 persons,
respectively., The eight new planned industrial
areas are proposed to be located in the cities of
Burlington, Kenosha, Milwaukee, New Berlin, Oak
Creek, Oconomowoc, Port Washington, and Racine.
The ten planned major commercial areas are pro-
posed to be located in the cities of Brookfield,
Kenosha, Menomonee Falls, Milwaukee, New Ber-
lin, Oak Creek, Port Washington, Racine, West
Allis, and Whitewater.

As indicated in Table 66, the Satellite City Plan
would increase the existing stock of land in com-
mercial use by more than 5,200 acres, or nearly
78 percent, and the existing stock of land in indus-
trial use by 5,600 acres, or nearly 58 percent.
Milwaukee County would account for the largest
acreage increase in both categories, as more than
1,500 acres of new commercial land and nearly
1,700 acres of new industrial land would be added
to the existing stock of such land under this plan
alternative. The greatest percentage increase in
both the commercial land use and the industrial
land use categories would occur in Ozaukee County.
The proposed 550 acres of commercial land use
in that county would result in a 152 percent in-
crease, and the proposed 524 acres of industrial
land use would result in a 142 percent increase
over the existing amount.

Employment Distribution

As indicated in Table 67, the estimated number of
ncw employment opportunities within the Region
between 1963 and 1990 would be about 349, 000.
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While this regional total remains the same under
each alternative plan, the distribution of these
employment opportunities would vary among the
counties in each plan. Even though the Satellite
City Plan implies a conscious effort to restrict
growth in the largest urban centers of the Region,
Milwaukee County would still account for the
greatest numerical increase in job opportunities
between 1963 and 1990, largely as the result
of additional employment opportunities becoming
available through expansion of existing enter-
prises. As indicated, employment opportunities in
Milwaukee County would increase by about 30 per-
cent, or 142,000 jobs, between 1963 and 1990.
The greatest percentage increase would occur in
Ozaukee County, where an increase of 262 percent,
or more than 28,000 employment opportunities,
is proposed.

Governmental and Transportation Land Use

As indicated in Table 68, the Satellite City Plan
would propose to add nearly 6,200 acres of gov-
ernmental land use and 28,000 acres of transpor-
tation land use to the existing stock of land in
these categories. This amounts to a 42 percent
and a 29 percent increase, respectively. The
greatest increases in both categories would occur
in Milwaukee County, where governmental land
use increases of 1,800 acres, or 26 percent, and
transportation land use increases of 7,900 acres,
or nearly 26 percent, are proposed. The greatest
percentage increase in both categories would occur
in Ozaukee County, where increases in govern-
mental land use of 695 acres, or 87 percent, and
in transportation land use of 3,200 acres, or nearly
46 percent, are proposed.

Open Space-Recreational Land Use

Afs indicated in Table 69, the Satellite City Plan
would add about 7,900 acres of public recreational
land to the existing stock of public and private
recreational land, including the 11 new major
parks proposed under the controlled existing trend
plan alternative, This amounts to an increase
of nearly 24 percent over the 1963 acreage. The
greatest numerical increase would occur in Wal-
worth County, where an increase of more than
1,500 acres, or nearly 26 percent, is proposed.
The greatest percentage increase would occur in
Ozaukee County, where anincrease of 1,200 acres,
or more than 77 percent, is proposed.

Open Space-Agricultural and Other Open Land Use
As indicated in Table 70, the Satellite City Plan
would require the conversion of more than 122, 000




Table 65

EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC SANITARY SEWER
AND PUBLIC WATER SUPPLY IN THE REGION BY COUNTY: 1963 AND 1990 SATELLITE CITY PLAN

Total Area Existing (1963) Proposed (1990)7
Developed Public Sewer Service Public Water Supply Developed | Public Sewer Service and Public Water Supplyb
in Area Developed Developed Area Developed
County i Area Percent Percent Area Percent Percent . Area Percent Percent
s tn Served of of Served of of n Served of of
quare . . .
Square in Developed Total in Developed Total Square in Developed Total
Square Area Population [Population Square Area Population |Population Square Area Population [Population
Miles Miles Miles Served Served Served Miles Served Served Served Miles Miles Served Served Served
Kenosha . . . 278.3 27.6 14.0 50.7 78,160 74.2 13.6 49.2 78,670 73.7 48.3 .4 92.0 202,200 94.0
Milwaukee . . 242.2 152.5 142.3 93.3 1,075,000 98.9 129.1 84.6 1,029,800 94.7 216.0 216.0 100.0 1,400,400 100.0
Ozaukee . . . 234.5 15.9 6.2 38.9 20,340 48.8 5.5 34.5 19,512 46.8 456.9 45.2 98. 4 132,800 93.5
Racine. . . . 339.9 37.8 9.1 50.5 112,600 .7 18.3 8.4 120,590 80.0 60.3 55.8 92.5 228,600 90.7
Walworth. . . 578. 1| 24.0 8.6 35.8 28,925 52.1 1.5 47.9 31,270 56.3 45.3 33.6 4.1 106,500 76. 1
Washington. . 435.5 11.8 6.1 51.7 23,050 46.5 5.8 49.1 23,150 46.7 38.3 34.3 89.5 93,500 71.4
Waukesha. . . 580.6 70.1 20.7 29.5 79,950 43.3 16.2 23.1 69,490 37.6 134.8 118.1 87.6 355,200 89.2
Regional
Total 2,689.1 339.7 217.0 63.9 1,419,025 8u4.7 200.0 58.8 1,372,482 81.9 588.9 547.4 92.9 2,519,200 94.0

2 ALl sanitary sewer facilities required to serve the 1963 to 1990 urban development are tributary to existing systems, except for those tributary to the systems proposed to serve the cities ot Delafield and Ocono-
mowoc in Waukesha County, Port Washington in Ozaukee County, Elkhorn and Delavan in Walworth County, the Village of Union Grove in Racine County, and the town of Somers in Kenosha County.

b It was assumed that public water supply facilities would be extended within all public sanitary sewer service areas.

Source: SEWRPC.
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Table 66
EXISTING AND PROPOSED COMMERCIAL AND INDUSTRIAL LAND USE IN THE
REGION BY COUNTY: 1963 AND 1990 SATELLITE CITY PLAN
Commercial Land Use Industrial Land Use
County Existing Planned Percent Existing Planned Percent
(1963) |Increment| 1990 Change (1963) |[lIncrement| 1990 Change
Acres Acres Acres (1963 - 1990 Acres Acres Acres (1963 - 1990
Kenosha. . 532 553 1,085 103.9 809 825 1,634 101.9
Milwaukee. . . 3,035 1,562 4,597 51.4 5,234 1,695 6,929 32.3
Ozaukee. 361 550 911 152.3 370 524 894 141.6
Racine . . 753 u93 1,246 65.4 885 992 1,877 112.0
Walworth . . . . 615 445 1,060 72.3 862 235 1,097 27.2
Washington 287 384 671 133.7 455 240 695 52.7
Waukesha . 1,123 1,238 2,361 110.2 1,131 1,113 2,244 98.4
Regional Total 6,706 5,225 11,931 77.9 9,746 5,624 15,370 57.7
Source: SEWRPC.
Table 67
EXISTING AND PROPOSED EMPLOYMENT IN THE REGION
BY COUNTY: 1963 AND 1990 SATELLITE CITY PLAN
1963 Planned Employment 1990 Planned Employment
Employment Increment 963 - 1990 Distribution
County
Percent Percent Percent
Number of Region Number Change Number of Region
Kenosha. 41,900 6.6 38,100 90.9 80,000 8.1
Milwaukee. 471,700 74.3 142,100 30.1 613,800 62.4
Ozaukee. 10,800 1.7 28,300 262.0 39,100 4.0
Racine . . . . . 52,100 8.2 39,400 75.6 91,500 9.3
Walworth 12,700 2.0 21,300 167.7 34,000 3.5
Washington 12,100 1.9 19,900 164.4 32,000 3.2
Waukesha . 33,600 5.3 60,000 178.5 93,600 9.5
Regional Total 634,900 100.0 349,100 54.9 984,000 100.0
Source: Wisconsin Industrial Commission; SEWRPC.
Table 68

EXISTING AND PROPOSED GOVERNMENTAL?® AND TRANSPORTATIOND LAND USE

IN THE REGION BY COUNTY: 1963 AND 1990 SATELLITE CITY PLAN
Governmental Land Use Transportation Land Use
County Existing Planned Percent Existing Planned Percent
(1963) Jlincrement| 1990 Change (1963) |lIncrement| 990 Change
Acres Acres Acres 11963 - 1990 Acres Acres Acres (1963 - 1990

Kenosha. . . . . 1,059 664 1,723 62.7 8,492 3,009 11,501 35. 4
Milwaukee. . . 6,995 1,826 8,821 26. 1 30,442 7,916 38,358 26.0
Ozaukee. . 796 695 1,491 87.3 7,010 3,212 10,222 45.8
Racine . 1,499 627 2,126 41.8 11,163 2,830 13,993 25.3
Walworth . 1,090 516 1,606 47.3 10,552 2,348 12,900 22.2
Washington 762 529 1,291 69.4 10,344 2,397 12,741 23.1
Waukesha . 2,521 1,323 3,844 52.4 18,114 6,039 24,153 33.3
Regional Total 14,722 6,180 20,902 41.9 96,117 27,751 123,868 28.8

@ Includes institutional uses and on-site parking.

b Includes communications and utilities uses.

Source:
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Table 69

EXISTING AND PROPOSED RECREATIONAL LANO USE

IN THE REGION

BY COUNTY: 1963 AND 1990 SATELLITE CITY PLAN
Recreational Land Use
County Existing? Planned? Percent
(1963) Increment 1990 Change
Acres Acres Acres 1963 - 1990
Kenosha. 3,118 602 3,720 19.3
Milwaukee., . . . .+ . 12,080 1,216 13,296 10.0
Ozaukee. « « + & & o 1,614 1,249 2,863 77.3
Racine + « . + . « .« . 2,316 813 3,129 35.1
Walworth . . . . . . . 6,017 1,555 7,572 25.8
Washington 2,041 1,109 3,150 54.3
Waukesha . . . « . . . 6,076 1,366 7,442 22. 4
Regional Total 33,262 7,910 Wi,172 23.7
4 Includes the entire site area of public and nonpublic recreational uses.
b Includes only that increment which is for public recreational use.
Source: SEWRPC.
Table 70
EXISTING AND PROPOSED AGRICULTURAL AND OTHER OPEN LAND? USES

IN THE REGION BY COUNTY: 1963 AND 1990 SATELLITE CITY PLAN
Agricultural Land Use Other Open Lands
County Existing | Planned Percent Existing | Planned Percent
(1963) Increment|{ 1990 Change (1963) Increment| 1990 Change
Acres Acres Acres (1963 - 1990 Acres Acres Acres 11963 - 1990

Kenosha. . . . . 116,391 -11,577 [ 104,814 - 9.9 35,781 - 1,373 34,408 - 3.8
Milwaukee. 35,121 ] -20,143 14,978 -57.3 20,103 -13,282 6,821 -66.0
Ozaukee. 105,199 -14,025 91,174 -13.3 25,326 - 1,386 23,940 - 5.4
Racine . . 153,636 -11,410 (142,226 - 7.4 33,923 - 1,228 32,695 - 3.6
Walworth . . 266,251 | - 8,982 |257,269 - 3.3 72,737 - 1,823 70,914 - 2.5
Washington . . . 192,271 - 9,346 {182,925 - 4.8 65,143 - 1,040 64,103 - 1.5
Waukesha . . . . 216,275 -22,778 | 193,497 -10.5 92,938 - 3,823 89,115 - 4.1
Regional Total |I,085,I44 | -98,26| (986,883 - 9.0 345,951 -23,955 (321,996 - 6.9

4 Includes woodlands, water, wetlands, and quarries.

Source: SEWRPC.

acres of rural land to urban land use by 1990. This
would be equivalent to an average annual conver-
sion rate of about 4,500 acres, or 7.1 square miles.
Most of this rural land, about 98,000 acres, would
be withdrawn from the agricultural land use cate-
gory. This would amount to a 9 percent reduction
from the existing stock of agricultural land. The
existing stock of open lands would be decreased by
nearly 24,000 acres, or about 7 percent, As indi-
cated earlier, most of these open lands subject to
conversion are presently in woodland use.

The greatest decrease in agricultural land would
occur in Waukesha County, where a reduction of
about 23,000 acres, or more than 10 percent, of
the existing agricultural land area is proposed.

The greatest percentage decrease would occur in
Milwaukee County, where 57 percent, or about
20,000 acres, of the existing stock of agricultural
land would be converted to urban uses.

As indicated in Table 71, the Satellite City Plan
would propose to convert about 20,000 acres of
prime agricultural areas to urban uses by 1990.
The greatest acreage reduction under this plan
would occur in Kenosha County, where more than
4,800 acres, or nearly 7 percent, of the existing
prime agricultural land area would be converted
to urban uses. The greatest percentage decrease
would occur in Milwaukee County, where nearly
32 percent, or about 2,500 acres, of existing prime
agricultural land would be converted to urban uses.
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EXISTING AND PROPOSED PRIME AGRICULTURAL LANDS?

REGION BY COUNTY:

Table 71

IN THE

1963 AND 1990 SATELLITE CITY PLAN

Prime Agricultural Lands
County Existing Planned Percent
(1963) Increment 1990 Change
Acres Acres Acres 1963 - 1990

Kenosha. 72,870 - 4,821 68,049 - 6.6
Milwaukee. 7,959 - 2,536 5,423 -31.8
Ozaukee. 41,455 - 3,063 38,392 - 7.3
Racine . 74,321 - 3,562 70,759 - 4.7
Walworth . 121,919 - 2,865 119,054 - 2.3
Washington . 53,916 - 784 53,132 - 1.4
Waukesha . 71,512 - 1,937 69,575 - 2.7
Regional Total 443,952 -19,568 424,384 - 4.4

4 Prime agricultural lands are defined as those areas which 1) contain soils rated in the regional detailed
operational soil survey as very good or good for agriculture, and 2) occur in concentrated areas over five
square miles in extent, which have been designated as exceptionally good for agricultural production by agri-

cultural specialists.
Source: SEWRPC.

Open Space—Environmental Corridors

The 285,000 acres of the Region which comprise
the primary environmental corridor lands pro-
nosed to be set aside and preserved from develop-
ment under the Controlled Existing Trend Plan and
under the Corridor Plan would also be set aside
and preserved from development under the Satel-
lite City Plan,

SATELLITE CITY PLAN DESCRIPTION—
TRAFFIC DEMAND AND
TRANSPORTATION FACILITIES

Quality of Future Travel Demand

It is estimated that, if fully developed, the land
use pattern proposed by the Satellite City Plan
would generate a total of 6,093,000 internal person
trips within the Region on an average weekday in
1990. This represents an increase of 72.0 percent
over the 3,543, 000 internal person trips generated
within the Region on an average weekday in 1963.
Present (1963 survey) and future internal person
trip production within the Region by trip purpose
is indicated in Table 72. This percentage increase
in internal person trip production contrasts with
anincrease in population within the Region of about
60 percent and in automobile availability of about
100 percent. The largest proportion of the internal
person trip increase is expected to occur in the
home-based shopping, home-based other and non-
home-based tripmaking categories, which together
are estimated to increase by 91 percent. Home-
based work trips are estimated to increase by
about 47 percent over the 27-year period from
1963 to 1990.
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The average number of internal person trips gen-
erated per capita would increase from 2,12 in 1963
to 2.28 in 1990, while the average number of inter-
nal person trips generated per household would
increase from 7.34 to 7.69. Average lengths of
auto driver trips within the Region expressed in
minutes of travel time are expected to decrease
slightly by 1990 for the work and non-home-based
trip purpose categories, but increase for shopping
and other trip purpose categories under the Satel-
lite City Plan, as indicated in Table 73. Average
trip lengths of transit person trips within the
Region expressed in minutes of travel time are
expected to increase slightly by 1990, as shown in
Table 74.

Mode of Travel

It is estimated that, under the Satellite City Plan
transit trip production within the Region on an
average weekday would increase 4.6 percent from
324,000 in 1963 to 339,000 trips by 1990. A smaller
proportion of the total travel generated within the
Region would be made on transit facilities than in
1963, decreasing from approximately 9.3 percent
in 1963 to approximately 5.6 percent by 1990, in-
cluding all trips within the transit service areas
formerly made by school bus. The relative utili-
zation of transit and private automobiles under the
land use pattern proposed by the Satellite City
Plan is indicated by trip purpose categories in
Tables 75 and 76. The large increase anticipated
in home-based school transit trip production,
105 percent, is primarily responsible for the total
increase in transit trip production. The transit




Table 72
TOTAL INTERNAL PERSON TRIP GENERATION IN THE
REGION: 1963 AND 1990 SATELLITE CITY PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent 1990 Percent Percent
1963 of Satellite City of Change
Category Survey? Total Plan Total 1963 - 1990

Home-Based Work . . . 1,008,000 28.5 1,482,000 24.3 47.0
Home-Based Shopping . 516,000 14.6 1,067,000 17.5 106.8
Home-Based Other. 1,131,000 31.9 2,206,000 36.2 95.0
Home-Based School 249,000 7.0 252,000 4. 1.2
Non-Home-Based. . . . 639,000 18.0 1,086,000 17.9 70.0
Total 3,543,000 100.0 6,093,000 100.0 72.0

4 All 1963 origin and destination home interview survey data were factored by 117 percent to meet observed traffic

volumes crossing selected screen lines.
Vol. 2 - No. 5.

Source: SEWRPC.

See “Screen Line Adjustment of Trip Data,’

SEWRPC Technical Record,

Table 73

AVERAGE TRIP LENGTHS FOR

INTERNAL AUTO DRIVER TRIPS

IN THE REGION: 1963 AND 1990 SATELLITE CITY PLAN
Average Trip Length in Minutes
Trip Purpose
Modified 1990 Percent Change
Category 1963 Survey Satellite City Plan 1963 = 1990
Home-Based Work . . . 17.87 17.24 -3.5
Home-Based Shopping . 9.20 9.54 3.7
Home-Based Other. 12.38 12.63 2.0
Non-Home-Based. 12.55 12.52 -0.2
Weighted Average 13.74 13.29 -3.3
Source: SEWRPC.
Table 74

AVERAGE TRIP LENGTHS FOR
1963 AND

IN THE REGION:

INTERNAL TRANSIT TRIPS
1990 SATELLITE CITY PLAN

Average Trip Length in Minutes
Trip Purpose —
Modified 1990 Percent Change
Category 1963 Survey Satellite City Plan 1963 - 1990
Home-Based Work . . 35.89 37.00 3.1
Home-Based Shopping . 28.50 28.74 0.8
Home-Based Other? ., . ., . 32.51 32.60 0.3
Non-Home-Based. 28.37 31.67 1.7
Weighted Average 33.63 35.03 4.2

@ Home-based school trips are not included.
Source: SEWRPC.

trip production for all other trip purpose cate-
gories is anticipated to decrease. The largest
decrease, 36 percent, is estimated to occur in the
non-home-based trip purpose category, with the
home-based trip purpose category, with the home-
based work, shopping, and other transit trip pur-
pose categories estimated to decline 8, 30, and
31 percent, respectively.

A total of 4,023,000 internal auto driver trips
would be generated within the Region on an aver-
age weekday in 1990 under the Satellite City Plan,
This represents an increase of about 86 percent
over the 1963 level of 2,166,000 internal auto
driver trips. This increase in internal auto driver
trips is slightly greater thanthe anticipated 82 per-
cent increase in internal automobile person trips
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(auto driver plus auto passenger trips) due to an
estimated decrease in average automobile occu-
pancy. The anticipated increases in internal auto
driver trips by trip purpose categories are indi-
cated in Table 76, while the anticipated increase
in total internal vehicle trips by 1990 under the
Satellite City Plan is indicated in Table 77.

INTERNAL TRANSIT PERSON TRIP GENERATION

Total vehicle trip production on an average week-
day under this plan is estimated to increase by
84 percent from 2,568,000 vehicle trips in 1963 to
4,716,000 in 1990 as shown in Table 78. As under
the other alternative plans, the largest increases
in trip production under this plan are anticipated
to occur in internal automobile and internal truck

Table 75
IN THE

REGION: 1963 AND 1990 SATELLITE CITY PLAN
T = >
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent I?QO . Percent Percent
1963 of Satellite City of Change
Category Survey Total Flan Total 1963 - 1990
Home-Based Work . 154,000 u7.5 141,000 4l1.6 - 8.4
Home-Based Shopping . 30,000 9.3 21,000 6.2 - 30.0
Home-Based Other. . . 55,000 17.0 38,000 1.2 - 30.9
Home-Based School 60,000 18.5 123,000 36.3 106.0
Non-Home-Based. . . .. 25,000 7.7 16,000 4.7 - 36.0
Total 324,000 100.0 339,000 100.0 4.6
Source: SEWRPC.
Table 76
INTERNAL AUTO DRIVER TRIP GENERATION IN THE
REGION: 1963 AND 1990 SATELLITE CITY PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent I?QO ) Percent Percent
1963 of Satellite City of Change
Category Survey Total Plan Total 1963 - 1990
Home-Based Work . . . 699,000 32.3 1,055,000 26.2 50.9
Home-Based Shopping . 317,000 14.6 683,000 17.0 115.5
Home-Based Other. . . 675,000 31.2 1,435,000 35.7 112.6
Home-Based School 24,000 l.1 24,000 0.6 0.0
Non-Home-Based. . . . 451,000 20.8 826,000 20.5 83.1
Total 2,166,000 100.0 4,023,000 100.0 85.7
Source: SEWRPC.
Table 77
INTERNAL AUTOMOBILE PERSON TRIP GENERATION IN THE
REGION: 1963 AND 1990 SATELLITE CITY PLAN
Trip Number of Trips Generated on An Average Weekday
Purpose Modified Percent 1990 Percent Percent
1963 of Satellite City of Change
Category Survey Total Plan Total 1963 -~ 1990
Home-Based Work . 854,000 27.0 1,341,000 23.3 57.0
Home-Based Shopping . 486,000 15.4 1,046,000 18.2 115.2
Home-Based Other. . . 1,076,000 34. 1 2,168,000 37.7 101.5
Home-Based School 129,000 4. 129,000 2.2 0.0
Non-Home-Based. . . . 614,000 19.4 1,070,000 18.6 74.3
Total 3,159,000 100.0 5,754,000 100.0 82.1

Source: SEWRPC.
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trips, while the largest percentage increases in
trip production are anticipated to occur inexternal
automobile and external truck trips. The propor-
tion of trips by vehicle class would not change
significantly from 1963 to 1990 under this plan.

Pattern of Future Vehicle Trips

The increased future vehicular travel demand
generated by the Satellite City Plan is anticipated
to continue to center around the Region's three
largest urban areas of Milwaukee, Racine, and
Kenosha. The traffic pattern would remain pre-
dominantly radial, the heaviest movements cen-
tering on the City of Milwaukee and radiating to
the west and south (see Map 21). Of all three land
use plan alternatives, the future traffic movements
would be expected to be the heaviest in the outlying
areas of the Region under the Satellite City Plan.
The highest travel desire line densities, however,
are still anticipated to occur in Milwaukee County
and eastern Waukesha, Racine, and Kenosha coun-
ties, with large increases also expected in the
areas surrounding the proposed satellite cities of
Burlington, Oconomowoc, Port Washington, West
Bend, and Whitewater. This is in contrast to con-
ditions in 1963, when travel desire line densities
of similar magnitude were confined to the central
area of Milwaukee County (see Map 6 ). The
largest increase in vehicular travel from 1963 to
1990 under the Satellite City Plan is anticipated to
occur in the outlying areas surrounding existing
urban complexes and the proposed satellite cities
(see Map22). The growth in travel in the areas
surrounding the proposed satellite cities would
increase the interaction between these cities and
the existing major cities within the Region.

Description of Existing Plus Committed

Highway Network

As already noted, the network of existing plus
committed highway facilities remains unchanged
for all three land use plan alternatives and repre-
sents the focal point for initial analysis under the
Satellite City Plan as under the other two land use
plan alternatives.

Traffic Assignment to the Existing Plus
Committed Highway Network

The anticipated travel demand generated by the
Satellite City Plan was assigned to the existing
plus committed arterial street and highway net-
work to determine its ability to carry the travel
demand at the levels of service specified in the
transportation system development objectives and
standards and to isolate future capacity deficien-
cies. The anticipated future traffic volumes are
shown on Map:23 for the major regional transpor-
tation facilities, together with the capacity of these
facilities. Also indicated are those portions of the
system for which the future traffic loads are anti-
cipated to exceed the design capacity.

The largest capacity deficiencies on the network
would occur on the East-West and North-South
freeways in Milwaukee County. Traffic loads on
the East-West Freeway would exceed capacity
from the Zoo Interchange to the Central Inter-
change, with the most severe congestion occurring
just west of the Stadium Interchange. Traffic loads
on the North-South Freeway would exceed capacity
from W. Hampton Avenue south to W. Rawson
Avenue, with the most severe congestion occurring
just north of the Hillside Interchange. Traffic loads
on the Zoo, Stadium, and Airport freeways are ex-

Table 78
TOTAL VEHICLE TRIP GENERATION IN THE

REGION: 1963 AND 1990 SATELLITE CITY PLAN
Number of Trips Generated on An Average Weekday
Trip Class Modified Percent 1990 Percent Percent
1963 of Satellite City of Change
Survey Total Plan Total 1963 - 1990
Internal Automobile . 2,166,000 84.3 4,023,000 85.3 85.7
External Automobile?. 86,000 3.4 202,000 4.3 134.9
internal Truck? . 300,000 1.7 460,000 9.8 53.3
External Truck. 16,000 0.6 31,000 0.6 93.8
Total 2,568,000 100.0 4,716,000 100.0 83.6
a Through trips counted once.
b Includes taxis.
Source: SEWRPC.
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The future regional traffic pattern is anticipated to remain predominantly radial, centering on the City of
Milwaukee with the heaviest movements occurring to the west and south. Under the satellite city plan alternative,
the future traffic movements would be expected to be the heaviest of all three land use plans in the outlying
areas of the Region.
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The pattern of vehicular travel on a hypothetical transportation network connecting traffic analysis areas in the
Region is shown on this diagram for existing development and for the satellite city plan alternative. The largest
growth in vehicular travel is expected to occur in the outlying areas surrounding the existing urban complexes and
proposed satellite cities within the Region.
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Map 23

FUTURE TRAFFIC FLOW ON THE
EXISTING PLUS COMMITTED
ARTERIAL STREET AND HIGHWAY
SYSTEM AVERAGE WEEKDAY,
1990 SATELLITE CITY PLAN

LEGEND
TRAFFIC VOLUMES
4,000

10,000

25,000

50,000

75,000

100,000

160,000

COLOR SCHEME

CAPACITY

IENNNNNNNE  CAPACITY AND VOLUME

I V0 LUME

Severe traffic congestion would occur on the regional arterial system if no further transportation system improve-
ments were made. Particularly severe congestion would occur on much of the Milwaukee County Freeway System.
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pected to be close to or over capacity for most of
their lengths. On the Zoo Freeway, the volume-
to-capacity ratios would range from 0.6 north of
W. Silver Spring Drive to 1.2 just south of the Zoo
Interchange. The volume-to-capacity ratios on
the Stadium Freeway are expected to range from
0.7 north of W. Silver Spring Drive to 1.5 just
north of the interchange with the Park Freeway.
The volume-to-capacity ratios on the Airport
Freeway would be expected to range from 0.8 just
east of the Stadium Freeway to 1.1 just west of
the North-South Freeway. Capacities of the Lake
and Park freeways would be adequate for their
entire lengths. In Racine and Kenosha counties,
the volume-to-capacity ratios on the North-South
Freeway would range from 0.7 at the state line to
1.2 at the Milwaukee County line.

Description of the Proposed Highway Network

Based on analyses of the future traffic assignment
to the existing plus committed highway network,
a planned regional arterial street and highway net-
work was developed to serve the proposed land use
pattern by carrying the anticipated travel demand
at a level of service specified in the transporta-
tion objectives and standards and alleviating the
capacity deficiencies inherent in the existing plus

committed network. It was found that the planned
highway network evolved for the Satellite City Plan
did not differ from that evolved for the controlled
existing trend or corridor plan alternatives with
respect to major facilities. The regional freeway
and expressway facilities comprising the basic
framework of the planned network are described
in detail under the discussion of the controlled
existing trend land use plan alternative and are
displayed on Map 10.

Although the same freeway and expressway network
is proposed to serve all three land use plan alter-
natives, differences exist in the capacities of some
arterial streets and highways. These differences,
although not shown in this report because of map
scale limitations, are, nevertheless, an integral
part of the highway network proposed to serve the
Satellite City Plan. The total mileage of proposed
new and improved street and highway facilities
proposed to serve the Satellite City Plan is sum-
marized by functional type and costs in Table 79.

Traffic Assignment to the Proposed

Highway Network

The anticipated 1990 travel demand generated by
the Satellite City Plan was assigned to the proposed

Table 79

MILES AND CONSTRUCTION COSTS OF PROPOSED NEW AND IMPROVED ARTERIAL STREET
AND HIGHWAY FACILITIES IN THE REGION - SATELLITE CITY PLAN

(Costs in Millions of 1966 Dollars)
Functional New Facilities? Improved Facilities Total
o Construction Construction Construction
Facility Type Miles Cost Miles Cost Miles Cost
Standard Arterial:
2-lane « « « o« & 91.5 . $ 19.117 185. 1| $ 40.393 276.6 $ 59.510
b-lane « « « o« = 26.6 13.873 375.4 206. 164 402.0 220.037
6-lane « « « « 2.2 2.183 140.0 145.619 142.2 147.802
Subtotal 120.3 35.173 700.5 392.176 820.8 427.349
Expressway:
4-lane . « « « 2.5 6.060 6.5 3.502 10.0 9.562
6-lane . . . . . -- -- -- - -- --
Subtotal 3.5 6.060 6.5 3.502 10.0 9.562
Freeway:
Y-lane . « « « . 180.1 237.313 32.8 22.304 212.9 259.617
6-lane . . . . . 69.0 208.558 4l1.5 31.244 110.5 239.802
8-lane . . . . . 6.6 25.876 - - 6.6 25.876
Subtotal 255.7 471.747 74.3 53.548 330.0 525.295
Total 379.5 $512.980 781.3 $u49.226 1,160.8 $962.206

a Includes committed facilities which had not been programmed through calendar year 1966.

Source: SEWRPC.
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highway network, and the results of this assign-
ment are summarized on Map 24 for the major
highway facilities within the Region. The assign-
ment indicates that the proposed network would be
generally adequate to serve the future land use
pattern under the Satellite City Plan, with some
overloads occurring at certain points in the pro-
posed system. The capacity of the East-West
Freeway would be adequate to carrythe anticipated
future traffic volumes from the westerly boundary
of the Region east to the Zoo Interchange. From
this interchange to the Central Interchange, the
traffic loads on this freeway would exceed the
capacity, with the most severe congestion occur-
ring just west of the Stadium mterchange. The
capacity of the East-West Freeway from the Cen-
tral Interchange east to the Lake Freeway would
be adequate to meet the anticipated demand. The
capacity of the North-South Freeway from the state
line to W. Greenfield Avenue in Milwaukee County
would also be adequate to carry the anticipated
traffic volumes. From this point north to just
south of W, Capitol Drive, the anticipated traffic
volumes would exceed the capacity, with the highest
volume-to-capacity ratio anticipated to be 1.1 just
north of the Central Interchange. The capacity of
the remainder of the North-South Freeway and the
extension into Ozaukee County would be adequate
to its northerly terminus at the Ozaukee-Sheboygan
County line.

In Milwaukee County the capacity of the Zoo, Air-
port, Park, and Lake freeways for their entire
lengths, and the new East-West Freeway in the
vicinity of W. Hampton Avenue to its terminus at
the Lake Freeway to the east, would all be ade-
quate to carry the anticipated traffic loads. The
Stadium Freeway and its northerly extension to
its terminus at USH 141 would have a volume-to-
capacity ratio of 1.0 or less for its entire length.

The capacity of the freeway portion of USH 41 from
its northerly terminus at the Washington-Dodge
County line to its southerly terminus at the pro-
posed freeway in the vicinity of W, Hampton Avenue
would be adequate to meet the anticipated traffic
loads. The capacity of the proposed North-South
Freeway in eastern Waukesha County and its east-
west connection in southern Milwaukee County
would be adequate for its entire length to carry the
anticipated traffic loads. The capacities of the new
USH 16 Freeway extended westerly from the pro-
posed freeway inthe vicinity of W. Hampton Avenue
to the regional boundary and the proposed North-
South Freeway extended from the committed ter-
minus of the Lake Freeway at W, Layton Avenue
south to the state line would both be adequate to
carry the anticipated traffic loads. The capacities
of USH 12 and STH 15 would be adequate to carry
the anticipated traffic volumes for their entire
lengths within the Region.

Table 80

VOLUME-TO-CAPACITY RATIOS® FOR PROPOSED HIGHWAY NETWORK

BY COUNTY: 1990 SATELLITE CITY PLAN
Miles of Arterial Streets and Highways by Volume-to-Capacity Ratio Range
Percent Percent Percent Percent
County of of of of
Regional 0.00 - County 0.91 County Above County
Total Total 0.90 Total 1.10 Total 1.10 Total
Kenosha . 313.8 8.5 268.0 85. 14 40.2 12.8 5.6 1.8
Milwaukee . 934.2 25.4 843.1 90.3 70.4 7.5 20.7 2.2
Ozaukee . 303.1 8.3 272.7 90.0 27.0 8.9 3.4 1.1
Racine. 410.8 1.2 360.2 87.7 45.9 1.2 4.7 (I
Walworth. 477.5 13.0 432.8 90.6 42.9 9.0 1.8 0.4
Washington. 418.3 1.4 386.9 92.5 30.3 7.2 1.1 0.3
Waukesha. 813.1 22.2 729.8 89.8 65.0 8.0 18.3 2.2
Regional Total 3,670.8 100.0 3,293.5 89.7 321.7 8.8 55.6 1.5

4 The significance of the volume-to-capacity ratio ranges used is:

0.00 - 0.90; Under design capacity,

0.91 - 1.10; At design capacity but still adequate.

Above 1.10; Over design capacity, congested at times.

Source: SEWRPC.
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Map 24

FUTURE TRAFFIC FLOW ON
PROPOSED ARTERIAL STREET AND
HIGHWAY SYSTEM AVERAGE WEEKDAY,
1990 SATELLITE CITY PLAN
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Future traffic volumes on all major arterial streets and highways in the proposed system would be below design

flow rates except for some short segments of certain freeways in Milwaukee County.
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Map 25 '
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As for the other land use plans, future passenger volumes in a corridor along the East-West Freeway are expected
to be sufficient to justify the provision of a bus rapid transit line. Volumes on connecting "Freeway Flyer"
routes are shown along with volumes on non-freeway intercity routes between Milwaukee, Racine and Kenosha and
between Milwaukee and Waukesha. Future passenger volumes are less than those for the Controlled Existing Trend
Plan but quite similar in overall pattern.
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A summary of volume-to-capacity relationships
for all arterial streets and highways within the
Region under the system proposed to serve the
Satellite City Plan is provided in Table 80. For
the Region as a whole, 1.5 percent of the total ar-
terial street and highway system mileage would be
expected to operate over design capacity by 1990 if
the proposed network is constructed.

Description of Transit Network and Assignment of
Future Passenger Loads

The preliminary future transit network evolved
for the Satellite City Plan did not differ from that
evolved for the controlled existing trend planalter-
native with respect to major facilities. The net-
work consists of all-day modified rapid transit
service on all existing plus committed freeways
within Milwaukee County and extensions of local
transit service into the rapidly urbanizing areas
peripheral to the existing transit service area in
Milwaukee, Racine, and Kenosha counties.

The transit demand generated by the Satellite City
Plan was assigned to this existing plus modified
rapid transit network as a point of departure from
which the high demand corridors could be identified
and the feasibility of upgrading individual routes to
full rapid transit service analyzed. The results of

this assignment are shown on Map 25. The corri-
dor along the East-West Freeway developed the
highest future transit demand. The transit demand
inthis corridor is anticipated to range from 52,000
revenue passengers per day, just west of the Cen-
tral Interchange, to 36,000 revenue passengers
per day just east of the Zoo Interchange. The
second highest transit demand is anticipated to
occur on the route along the Stadium Freeway to
the Park Freeway and into the central business
district of Milwaukee. The transit demand on this
route is expected to range from 6,000 revenue
passengers per day at the Milwaukee-Waukesha
county line to 23,000 revenue passengers per day
just west of the Hillside Interchange.

Based on this assignment, a separate transit road-
way is proposed for the east-west corridor from
the Zoo Freeway to the Milwaukee central business
district. All other modified rapid transit lines
within Milwaukee County would meet threshold
service warrants established in the transportation
system development objectives and standards. The
system of modified rapid transit routes proposed
to serve the satellite city land use plan would be
the same as the system proposed to serve the con-
trolled existing trend land use plan (see Map 13).
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Chapter VI
ALTERNATIVE PLAN COMPARISON AND EVALUATION

INTRODUCTION

After alternative plans have been designed, these
plans must be evaluated in order to determine the
degree to which they meet the established regional
development objectives and standards formulated
to serve as the criteria for plan selection. Pres-
ently, the techniques available for transportation
system plan evaluation are more highly developed
than those available for land use plan evaluation.
Not only have traffic simulation models been de-
veloped for the quantitative test of the engineering
feasibility of transportation plans, but also the
transportation system development objectives and
standards are more readily quantifiable than are
the land use development objectives and standards.
Moreover, the benefit—cost analysis method of
evaluating investment in public works is more
readily applicable to the evaluation of transpor-
tation facility plans than to land use plans.

Although a benefit-cost approach may be theoreti-
cally applicable to land use plan evaluation, the
method loses much of its effectiveness in such
application because of the following limitations:

1. It isimpractical to assign a monetary value
to the many intangible benefits and costs
that relate to the most important land use
development objectives, and itis extremely
difficult to assign monetary values to even
the direct benefits and costs associated
with a given land use plan.

2. Because of the relatively greater uncer-
tainty associated with land use plan imple-
mentation than with transportation system
plan implementation, there can be no as-
surance that the potential benefits will ever
be realized, even though many of the costs
associated with the development of a given
land use plan may, nevertheless, be in-
curred through public facility and utility
construction.

3. Finally, a complete benefit-cost analysis
of a land use plan would require the devel-
opment of benefits and costs associated
with the construction of the complete public

facility and utility systems associated with
the given land use plan, a task beyond the
budgetary limitations and capabilities of
public planning operations today.

To provide an alternative to the overriding criteria
of system integration and benefit-cost analyses
applied in the evaluation of the transportation sys-
tem plan, as well as to provide a method for quan-
titatively evaluating the ability of both the land use
and transportation system plans to achieve stated
development objectives, the alternative plans were
scaled against the standards supporting each re-
gional development objective, and the results eval-
uvated by the Technical Coordinating and Advisory
and the Intergovernmental Coordinating Committees
on Regional Land Use-Transportation Planning and
by the Regional Planning Commission itself. In ad-
dition, the foregoing plan evaluation through Com-
mittee and Commission review was supplemented
by application of a method of plan evaluation which
seeks to assign a value to each alternative plan,
The method chosen overcomes, to a considerable
extent, the difficulties inherent in the application
of system integration and benefit-cost analyses to
land use plan evaluation and is an adaptation of the
rank—based expected value method' used in cor-
porate and military decision-making. This method
avoids the difficulty associated with the assignment
of monetary values to the benefits and costs asso-
ciated with alternative land use plans by limiting
the plan evaluation problem to one of rank ordering
each alternative under each of the stated develop-
ment objectives, since it is usually much easier
to quantitatively rank the effecliveness of a given
plan in achieving a given development objective
than it is to attempt to assign a monetary value
to the benefits accruing to the attainment of the
same objective.

The difficult problems associated with uncertainty
of plan implementation are also recognized in the
rank-based expected value method of plan evalua-
tion through the medium of probability estimation.
Some alternative plans, while theoretically more
desirable, may have a low probability of imple-

1See H. Igor Ansoff, Corporate Strategy, McGraw-
Hill, New York, N.Y., 1965.
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mentation; and, in the application of the method,
such plans are assigned a lower value for proba-
bility of implementation. Other plans, while theo-
retically less desirable on the basis of their
ability to attain development objectives, may have
a higher actual value because of a greater likeli-
hood of implementation. This concept of consider-
ing the uncertainty of plan implementation in plan
evaluation is particularly important in relation to
regional land use plans prepared as abasis for the
planning and design of public works. Construction
of the latter may require a high investment of
public funds, and such an investment cannot be
made on the sole basis of a land use plan which
cannot be practically implemented.

In plan evaluation, then, the application of the
rank-based expected value method involves the
following sequence of activities:

1. All specific development objectives, n in
number, are ranked in order of impor-
tance to the general development objec-
tives and assigned values of n, n minus 1,
n minus 2... to nminus (n-1) indescending
rank order.

2. The alternative plans, m in number, are
ranked under each of the specific land
use development objectives and assigned
a value of m, m minus 1, m minus 2 ... to
m minus (m-1) in descending rank order.

3. A probability, p, of implementation is as-
signed to each of the plans being ranked.

4. The value, V, of each alternative plan is
then determined by summing the products
of n times m times p for each of the speci-
fic development objectives.

V=ps (nlmlfnzm2 Faea # nnmn)

The matrix table shown below illustrates a simple
theoretical application of the method for three
specific development objectives.

In the hypothetical plan evaluation shown in the
table, Plan No. 3 would be selected as that plan
which best meets the development objectives.

In Chapter II of this volume, specific regional land
use and transportation system development objec-
tives were expanded into a set of supporting stand-
ards which could be used to evaluate the ability
of an alternative plan to achieve a given specific
development objective. Any ranking of an alterna-
tive plan for a given specific development objec-
tive must, thercforc, bc consistent with the ability
of the plan to achieve the standards formulated for
that objective. To achieve this consistency, it is
first necessary to compute a value for each of the
alternative plans according to the standards for-
mulated for each specific development objective
before arriving at an overall value for each plan
in relation to the development objectives. This
subsidiary evaluation can utilize a series of matrix
tables similar to that givenin the preceding exam-
ple, except that the development standards replace
the development objectives in the matrix table and
that it is usually not necessary to assign a proba-
bility estimate for the standard evaluation.

Plan

Balanced Natural
Specified Allocation Resource
Development of Land Conservation

Objective

Facility
Costs

Rank Order Value
of Objective
n=2

Rank Order Value
of Objective
n=3

Rank Order Value
of Objective
n=|

Rank Order Value
of Plan, m

Rank Order Value
of Plan, m

Rank Order Value
of Plan, m

Plan Value, V

V=90 = (nym +nymy +ngmg)

Probability of
Controlled
Lo Implementation
Existing R 3 I 3 0.6 |:(2x3)+(3x|)+(|x3):]=
Trend
= 0.6
Probability of
. Implementation
Corridor R 2 2 1 0.5[(2x2)¢(3x2)+(|xl):|=
= 0.5
Probability of
Satellite Implementation
i . =
City P 8 2 09[(2XI)+(3x3)¢(|x2):| 1.7
= 0.9
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HIERARCHICAL STRUCTURE OF OBJECTIVES
AND STANDARDS

In plan evaluation it is important to recognize
that the development objectives and standards
formulated possess an implicit hierarchy; that is,
a multi-level structure relating to differing stages
and levels of detail in the land use-transportation
planning process, as well as to differing levels of
implementation. An example of an objective with
its related standards that ranks at the highest
level of the hierarchical structure is regional land
use development objective No. 1, which calls for
the provision of a supply of land for each use cor-
responding to the anticipated demand for that use.
Such a design requirement can be complied with
only at the regional level of plan design since it
is only at this level that total land use allocation
is ever known.

Other objectives and standards stand lower in the
hierarchy and may directly affect plan design only
at the neighborhood unit level. Examples of these
kinds of standards occur under regional land use
development objective No. 5, which specifies de-
sign standards for residential areas., Most of the
standards supporting this objective can be finally
met only through the detailed design of neighbor-
hood unit development plans, even though a regional
plan might provide the framework for suchdetailed
design. In this connection it should be noted that
the existence of a hierarchy of development objec-
tives and standards should not create the false

OBJECTIVE |

STANDARDS

REGIONAL
LEVEL .

OBJECTIVE

STANDARDS

2,3

2

impression that higher levels in the hierarchy do
not affect lower levels. It is quite possible that
a feature of a regional plan could prevent or seri-
ously interfere with the attainment of a neighbor-
hood level development objective., For example,
the standard requiring a diversity of housing types,
designs, and costs could be defeated by the con-
centration of a certain class of housing in a few
areas at the regional level. The hierarchical
structure of the regional land use and transporta-
tion system development objectives is illustrated
in Figures 19 and 20.

Since regional planning is primarily concerned
with land use activities and public works facilities
of the kind that have areawide implications, it is
apparent that the regional land use-transportation
plan may not directly affect the attainment of
all of the development objectives and standards.
Lower level objectives and standards not directly
influenced by the regional plan are, nevertheless,
required to provide guidelines for planning at
the community and neighborhood levels. Region-
ally, it is important only that compliance with
lower level standards not be in conflict with the
regional plan.

The following section presents in summary form
a comparison of the three alternative regional
land use and transportation system plans and an
evaluation of these alternatives in terms of the
recommended regional development objectives and
standards.

Figure 19
HE IRARCHY OF LAND USE PLANNING OBJECTIVES AND STANDARDS FOR THE REGION

’
OBJECTIVE 3

STANDARDS

A-1,A-2,A-3,

B-1,B-2,B-3,
B-5,8-6,C-1,
D-1,D-3,E-I

OBJECTIVE 4 OBJECTIVE 5 OBJECTIVE 6 OBJECTIVE 7 OBJECTIVE 8

STANDARDS STANDARDS STANDARD STANDARDS

2,5,
6,7

STANDARDS

COMMUNITY
LEVEL

2b,5b

STANDARD

STANDARDS

B-4,D-2

STANDARDS STANDARD STANDARD STANDARD

NEIGHBORHOOD
LEVEL

STANDARDS

NOTE: Objective and standard numbers are the same as those assigned in Chapter LI, Table |.
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Figure

20

HEIRARCHY OF TRANSPORTATION PLANNING OBJECTIVES AND STANDARDS FOR THE REGION

0BJECTIVE | OBJECTIVE 2

STANDARDS STANDARDS STANDARDS

REGIONAL
LEVEL

I52 1,7,8,

9,10,11

OBJECTIVE 3

OBJECTIVE 4 OBJECTIVE § OBJECTIVE 6 OBJECTIVE 7
STANDARDS STANDARDS STANDARDS STANDARDS
2 1,2,3 1,2,3, 152

4,5,8,

71

STANDARDS

COMMUNITY
LEVEL

NEIGHBORHOOD
LEVEL

MNOTE: Objective and standard numbers are the same as those assigned in Chapter II, Table 2.

ALTERNATIVE PLAN COMPARISON—LAND USE
A comparison of the land use changes proposed
within the Region under each of the alternative
regional land use plans previously described in
this report is provided in Table 81. As indicated,
the Controlled Existing Trend Plan would propose
the addition of 128,600 acres to the existing stock
of urban land; the Satellite City Plan would add
122,200 acres; and the Corridor Plan would add
108, 900 acres, or nearly 20,000 acres less than
the controlled existing trend plan alternative.

Residential Land Use

The greatest increase in residential land within
the Region would occur under the Controlled Exist-
ing Trend Plan, which proposes an increase of
75,400 acres, or 58 percent. The Corridor Plan
proposes the smallest increase in residential land,
with an increase of 60,500 acres, or 47 percent.
Under each of the alternatives, the majority of new
residential development would be in the medium-
density range. The Satellite City Plan proposes
the greatest increase in medium-density develop-
ment, 60,900 acres, or 246 percent, The Corridor
Plan proposes the greatest increase in high-density
residential development, 6,700 acres, or 19 per-
cent. The Controlled Existing Trend Plan proposes
the greatest increase in low-density residential
development, 15,000 acres, or 21 percent.

Commercial Land Use
The greatest increase in commercial land within
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the Region would occur under the Satellite City
Plan, which proposes to increase the existing stock
of commercial land by 5,200 acres, or 78 percent.
The Corridor Plan proposes the smallest increase
in commercial land within the Region, 4,900 acres,
or 73 percent. All of the plans propose ten new
major commercial centers. Under the Controlled
Existing Trend Plan and the Corridor Plan, these
centers would be located as follows: one in Kenosha
County, four in Milwaukee County, one in Racine
County, one in Washington County, and three in
Waukesha County. Under the Satellite City Plan,
these centers would be located as follows: one in
Kenosha County, three in Milwaukee County, one
in Ozaukee County, one in Racine County, one in
Walworth County, and three in Waukesha County.
(See Maps 4, 14, and 20 in Chapter V.)

Industrial Land Use

The greatest increase in industrial land within the
Region would occur under the Satellite City Plan,
which proposes an increase of about 5,600 acres,
or 58 percent, over the existing stock of such land.
The Corridor Plan proposes the smallest increase
in industrial land, about 5,000 acres, or 51 per-
cent. All of the plans propose six new major
industrial areas located as follows: one in Kenosha
County, two in Milwaukee County, two in Racine
County, and one in Waukesha County. In addition,
the Satellite City Plan proposes one new major
industrial area in Ozaukee County and an additional
one in Waukesha County.




Table 81

COMPARISON OF PROPOSED LAND USE CHANGES IN THE REGION: 1963 AND 1990 CONTROLLED
EXISTING TREND PLAN, CORRIDOR PLAN, AND SATELLITE CITY PLAN

Land Alternative Plan Increments Alternative 1990 Land Use Totals
Existi
xisting tontrolled Satellite Controlled Satellite
Use (1963) Trend Corridor City Trend Corridor City
Percent Percent Percent Percent Percent Percent Percent
of Change Change Change of of of
Category Acres Region Acrzs 1963 - 1990 Acres 1963 - 1990 Acres 1963 - 1990 Acres Region Acres Region Acres Region
Residential
High-Density. . . .". 34,1463 2.0 2,900 8.4 6,714 19.4 2,556 7.4 37,363 2.2 41,177 2.4 37,019 2.2
Medium-Density. . . . 24,748 1.5 57,451 232.1 50,099 202.4 60,931 246.2 82,199 4.8 74,847 4.3 85,679 5.0
Low-Density . . . . . 70, 147 4.0 15,058 21.4 3,708 5.2 6,039 8.6 85,205 4.9 73,855 4.3 76,186 4oy
Subtotal 129,358 7.5 75,409 58.2 60,521 46 .7 69,526 53.7 204,767 11.9 189,879 11.0 198,884 11.6
Commercial?, . . . . . . 6,706 0.4 5,132 76.5 4,868 72.5 5,225 77.9 11,838 0.7 11,574 0.7 11,931 0.7
Industriald, . . . . . . 9,746 0.6 5,064 51.9 4,960 50.8 5,624 57.7 14,810 0.8 14,706 0.8 15,370 0.9
Governmental®. . . . . . 14,722 0.9 6,258 42.5 5,782 39.2 6,180 4i.9 20,980 1.2 20,504 1.2 20,902 1.2
Transportation®., . . . . 96,117 5.6 28,841 30.0 25,019 26.0 27,751 28.8 124,958 7.3 121,136 7.0 123,868 7.2
Recreationd. . . . . . . 33,262 1.9 7,930 23.8 7,701 23.1 7,910 23.7 41,192 2.4 40,963 2.4 41,172 2.4
Agriculture
Prime Agriculture . . 443,952 25.8 - 22,679 - 5.1 - 16,267 - 3.6 - 19,568 - 4.y 421,273 24.5 427,685 24.9 424,384 24.7
Other Agriculture . . 641,192 37.2 - 81,415 - 12.7 - 67,761 - 10.6 - 78,693 - 12.3 559,777 32.5 571,431 33.2 562,499 32.6
Subtotal 1,085,144 63.0 - 104,094 - 9.5 - 86,028 - 7.9 - 98,261 - 9.0 981,050 57.0 999,116 58.1 986,883 57.3
Open Lands®. . . . . . . 345,951 20. | - 24,540 - 7.0 - 22,823 - 6.5 - 23,955 - 6.9 321,411 18.7 323,128 18.8 321,996 18.7
Converted Land - -- 28,630 ° -- 08,850 - (122,216 -- -- - -- -- -- -
Total 1,721,006 100.0 -- -- -- -- -- -- 1,721,006 100.0 1,721,006 100.0 1,721,006 100.0

2 Includes on-site parking.

b Includes institutional uses and on-site parking.

€ Includes communications and utilities uses.

d Existing area includes public and nonpublic recreational sites; planned area includes only public recreational areas.
€ Includes woodlands, water, wetlands, quarries, and other open lands.

f hcres of rural land converted to urban use under this alternative.

Source: SEWRPC.
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Governmental and Institutional Land Use

The greatest increase in this land use category
would occur under the Controlled Existing Trend
Plan, which proposes an increase of 6,300 acres,
or 43 percent, over the existing stock of such
land. The Corridor Plan proposes the smallest
increase in governmental and institutional land,
5,800 acres, or 39 percent. All of the plans pro-
vide for the additional land requirements of cer-
tain known major future uses, such as the new
University of Wisconsin centers in Kenosha and
Waukesha counties.

Transportation, Communication, and Utility

Land Uses

The greatest increase in this land use category
would occur under the Controlled Existing Trend
Plan, which proposes an increase of about 28,800
acres, or 30 percent, over the existing stock
of such land. The Corridor Plan proposes the
smallest increase in this use category, about
25,000 acres, or 26 percent. It should be noted
that the need for additional land for streets, high-
ways, and utility facilities is directly related to
increases in the other urban land uses. Conse-
quently, this category is estimated to increase in
direct proportion to increases in such other major
urban land use categories as residential, com-
mercial, and industrial.

Recreation Land Use

The greatest increase in public recreation land
would occur under the Controlled Existing Trend
Plan, which proposes an increase of about 7,900
acrcs, or 24 percent, over the existing stock of
recreation land. The Corridor Plan proposes
the smallest increase in this use category, 7,700
acres, or 23 percent. All of the plans provide for
11 new major regional park facilities located as
follows: one in Milwaukee County, two in Ozaukee
County, one in Racine County, two in Walworth
County, two in Washington County, and three in
Waukesha County.

Agricultural Land Use

The greatest decrease in agricultural land use
would occur under the Controlled Existing Trend
Plan, which proposes a reduction of more than
104,000 acres, or nearly 10 percent, of the exist-
ing stock of such land. The smallest amount of
agricultural land would be converted to urban uses
under the Corridor Plan, which would reduce the
existing stock of agricultural land by 86,000 acres,
or 8 percent.

It is important to note that the amount of prime
agricultural land proposed to be converted to urban
uses is greatest under the Controlled Existing
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Trend Plan because the remaining prime agricul-
tural land within the Region, much of which lies
along the periphery of the 1963 developed urban
area, is more subject to conversion to urban uses
if current development trends are continued to
1990. Nearly 22,700 acres of such prime agricul-
tural land, or more than 5 percent of the existing
stock of such use, would be converted under the
Controlled Existing Trend Plan; 19,600 acres, or
just over 4 percent, under the Satellite City Plan;
and 16,300 acres, or about 4 percent, under the
Corridor Plan.

Other Open Lands

The greatest decrease in this land use category
would occur under the Controlled Existing Trend
Plan, which proposes a reduction of about 24,500
acres, or 7 percent, of the existing stock of such
land. The Corridor Plan, which proposes to con-
vert the least amount of rural land to urban use,
would reduce this category by about 22,800 acres,
or slightly less than 7 percent. The water, wet-
land, woodland, and other open land areas con-
tained in this category also comprise the principal
land areas in the primary environmental corri-
dors. It should be noted that the principal land
areas subject to development within this category
are the woodlands, but that reductions in this land
use category under all three plan alternatives
would occur in areas of the Region outside the
environmental corridors and that the corridor
areas would remain unchanged for each of the
alternative plans.

Public Water Supply and Sanitary Sewer Service
As indicated in Table 82, the Controlled Existing
Trend Plan proposes to increase the developed
land area within the Region to about 590 square
miles from the 1963 total of about 340 square
miles. In 1963, 64 percent of the developed land
area and 85 percent of the population within the
Region were served by sanitary sewer facilities;
and 59 percent of the developed land area and
82 percent of the population were served by public
water supply facilities. By 1990 the Controlled
Existing Trend Plan proposes to serve 93 percent
of the developed area and 95 percent of the popula-
tion with sanitary sewer and public water supply
facilities. The Satellite City Plan proposes to
increase the developed area to about 589 square
miles and would serve 93 percent of this developed
area and 94 percent of the total population with
sanitary sewer and public water supply facilities.
The Corridor Plan proposes to increase the devel-
oped area of the Region to about 537 square miles
and would serve 92 percent of this developed area




and 94 percent of the total population with sanitary
sewer and public water supply facilities.

Population and Employment

As indicated earlier, the regional demographic
and economic forecasts described in Chapter III of
this report would remain unchanged under each
alternative plan; that is, the regional population
is forecast to increase by 1,003,600 persons to
2,678,000 persons by 1990, and the number of
employment opportunities is forecast to increase
by 349,100 to 984,000 by 1990. It is important to
note, however, that, while the regional popula-
tion and employment levels remain unchanged,
the levels within each county would vary from
the county forecasts under the different land use
arrangements proposed.

KENOSHA COUNTY

A comparison of the changes proposed within
Kenosha County under each of the alternative
regional land use plans is provided in Table 83.
As indicated, the Satellite City Plan proposes the
largest addition to the existing stock of urbanland;
and the Corridor Plan proposes the smallest addi-
tion. To provide for the new urban development,
the alternative plans propose to convert between
8.0 and 9.9 percent of the existing stock of agri-
cultural land and between 3.3 percent and 3.8 per-
centof the existing stockof other openlands, which

consist primarily of woodland cover. More prime
agricultural land would be converted to urban uses
under the Controlled Existing Trend Plan than
under the other two alternatives. The Satellite
City Plan proposes the largest addition to the
existing stock of residential land, and neither this
plan nor the Corridor Plan would provide any new
low-density residential development.

Each of the plans proposes a new major commer-
cial center and a new major industrial center
west of the City of Kenosha. Each of the plans
would also provide for the new University of Wis-
consin Center and for the expansion of two major
regional parks: the Fox River Park in the Town of
Salem and the Petrifying Springs Park in the Town
of Somers.

Public Water Supply and Sanitary Sewer Service
As indicated in Table 84, the Satellite City Plan
would propose to increase the developed land area
within Kenosha County to about 48 square miles
from the 1963 total of about 28 square miles. In
1963 about 50 percent of the developed land area
and 74 percent of the population within the county
were served by sanitary sewer and public water
supply facilities. By 1990 the Satellite City Plan
would propose to serve 92 percent of the developed
area and 94 percent of the population with sani-
tary sewer and public water supply facilities. The

Table 82

EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC

SANITARY SEWER AND PUBLIC WATER SUPPLY IN THE REGION: 1963 AND 1990
Extent Existing Proposed Plan - 1990
Facility Controlled Satellite
of Service (1963) Trend Corridor City
Developed Area
Total Square Miles 339.7 590.0 537.4 588.9
Square Miles Served 217.0 548.7 496. | 547.4
Public Percent Served 63.9 93.0 92.3 92.9
Sewer
Service Population
Total Number 1,674,400 2,678,000 2,678,000 2,678,000
Number Served 1,419,025 2,546,670 2,510,800 2,519,200
Percent Served 84.7 95.0 93.7 94.0
Developed Area
Total Square Miles 339.7 590.0 537.4 588.9
Square Miles Served 200.0 548.7 496. | 547.4
Public Percent Served 58.8 93.0 92.3 92.9
Water
Supply Population
Total Number 1,674,400 2,678,000 2,678,000 2,678,000
Number Served 1,372,480 2,546,670 2,510,800 2,519,200
Percent Served 81.9 95.0 93.7 94.0

Source: SEWRPC.
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Table 83

COMPARISON OF PROPOSED LAND USE CHANGES IN KENOSHA COUNTY: 1963 AND
1990 CONTROLLED EXISTING TREND PLAN, CORRIDOR PLAN, AND SATELLITE CITY PLAN

Land Existing Alternative Plan Increments Alternative 1990 Land Use Totals
Controlled Satellite Controlled Satellite
(1963) Trend Corridor City Trend Corridor City
Use Percent Percent Percent Percert Percent Percent Percent
of Change Change Change of of of
Category Acres County Acres 1963 - 1990 Acres 1963 - 1990 Acres 1963 - 1390 Acres County Acres County Acres County
Residential
High-Density. . . . . 2,511 I.4 135 5.3 391 15.5 59 2.3 2,646 1.5 2,902 1.6 2,570 ()
Medium-Density. . . . 2,673 1.5 6,038 225.8 5,421 202.8 7,238 270.7 8,711 4.9 8,094 4.5 9,911 5.6
Low-Density . . . . . 6,729 3.8 1,014 15.0 -- -- -- -- 7,743 4.3 6,729 3.8 6,729 3.8
Subtotal 11,913 6.7 7,187 60.3 5,812 48.7 7,297 61.2 19,100 10.7 17,725 9.9 19,210 10.8
Commercial?, . . . . . . 532 0.3 509 95.6 472 88.7 553 103.93 1,041 0.6 1,004 0.6 1,085 0.6
Industrial®, . . . . . . 809 0.5 795 98.2 776 95.9 825 101.3 1,604 0.9 1,585 0.9 1,634 0.9
Governmental®. . . . . . 1,059 0.6 616 58. 1 556 52.5 664 62.7 1,675 1.0 1,615 0.9 1,723 1.0
Transportation®. . . . . 8,492 4.8 2,793 32.8 2,44y 28.7 3,009 35.4 11,285 6.3 10,936 6.1 11,501 6.5
Recreationd. . . . . . . 3,118 1.7 578 18.5 550 17.6 602 19.3 3,696 2.1 3,668 2.1 3,720 2.1
Agriculture )
Prime Agriculture . . 72,870 40.9 - 5,979 - 8.2 - 3,799 - 5.2 - 4,821 - 6.6 66,891 37.5 69,071 38.8 68,049 38.2
Other Agriculture . . 43,521 24,4 - 5,107 - .7 - 5,606 - 12.9 - 6,756 - 15.5 38,414 21.6 37,915 21.3 36,765 20.6
Subtotal 116,391 65.3 - 11,086 - 9.5 - 9,405 - 8.0 - 11,577 - 9.9 105,305 59.1 106,986 60.1 104,814 58.8
Open Lands®. . . . . . . 35,781 20.1 - 1,392 - 3.8 - 1,205 - 3.3 - 1,373 - 3.8 34,389 19.3 34,576 19.4 34,408 19.3
Converted Land -- - (12,478)f -- (10,610)f -- (12,950)f .- - - .- - - -
Total 178,095 100.0 - -- -- -- -- - 178,095 100.0 178,095 100.0 178,095 » 100.0

a

b

Includes on-site parking.

Includes institutional uses and on-site parking.
€ Includes communications and utilities uses.

d Existing area includes public and nonpublic recreational sites; planned area includes only public recreational areas.
€ Includes woodlands, water, wetlands, quarries, and other open lands.

f Acres of rural land converted to urban use under this alternative.

Source: SEWRPC.



Table 84

EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC

SANITARY SEWER AND PUBLIC WATER SUPPLY IN KENOSHA COUNTY: 1963 AND 1990
Extent Existing Proposed Plan - 1990
Facility Controlled Satellite
of Service (1963) Trend Corridor City
Developed Area
Total Square Miles 27.6 46.8 39.9 8.3
Square Miles Served 4.0 43.0 36.0 Uy.y4
Public Percent Served 50.7 91.9 90.2 92.0
Sewer
Service Population
Total Number 106,700 206,200 203,000 215,100
Number Served 79,160 197,350 193,900 202,200
Percent Served 74.2 95.7 95.5 9u4.0
Peveloped Area
Total Square Miles 27.6 46.8 39.9 48.3
Square Miles Served 13.6 43.0 36.0 . 44,4
Public Percent Served 49.2 91.9 90.2 92.0
Water
Supply Population
Total Number 106,700 206,200 203,000 215,100
Number Served 78,670 197,350 193,900 202,200
Percent Served 73.7 95.7 95.5 94.0
Source: SEWRPC.
Table 85
EXISTING, FORECAST, AND PROPOSED POPULATION CHANGES
FOR KENOSHA COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
Source Classification (1963) Number Percent Population
Demographic Forecast . . . . . 106,700 95,300 89.3 202,000
Controlled Trend Plan. . . . . 106,700 99,500 93.2 206,200
Corridor Plan. « & « « « o o+ 106,700 96,300 90.2 203,000
Satellite City Plan. . « . . . 106,700 108,400 101.5 215,100

Source: SEWRPC.

Controlled Existing Trend Plan would propose to
increase the developed area to about 47 square
miles and would serve 92 percentof this developed
area and 96 percent of the total population with
sanitary sewer and public water supply facilities.
The Corridor Plan would propose to increase the
developed area of the county to 40 square miles
and would serve 90 percent of this developed area
and 96 percent of the total population with sanitary
sewer and public water supply facilities.

Population

According to the demographic forecasts and as
indicated in Table 85, the 1963 population level
within Kenosha County would increase by 95,300
to 202,000 persons by 1990, Each of the alter-
native plans tends to vary from this forecast
under the different land use arrangements pro-
posed. The greatest population increase would

occur under the Satellite City Plan, which pro-
poses an increase of 108,400 persons, or 102 per-
cent, over the 1963 level. The smallest increase
would occur under the Corridor Plan, which pro-
poses an increase of 96,300 persons, or 90 percent.
The Controlled Existing Trend Plan proposes an
increase of 99,500 persons, or 93 percent.
Employment

As a result of the differing land use arrangements
and allocations, county employment levels would
vary from the employment forecasts under two
of the alternative land use plans. As indicated in
Table 86, the greatest employment increase within
the county would occur under the Controlled Exist-
ing Trend Plan, which proposes an increase of
38,800 employment opportunities, or 93 percent,
over the 1963 level. The smallest increase would
occur under the Corridor Plan, which proposes an
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Table 86
EXISTING, FORECAST, AND PROPOSED EMPLOYMENT CHANGES
FOR KENOSHA COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
Source Classification

(1963) Number Percent Employment
Employment Forecast. 41,900 38,800 92.6 80,700
Controlled Trend Plan. 41,900 38,800 92.6 80,700
Corridor Plan. . 41,900 36,300 86.6 78,200
Satellite City Plan. 41,900 38,100 90.9 80,000

Source: SEWRPC.

increase of 36,300 employment opportunities, or
87 percent. The Satellite City Plan proposes an
increase of 38,100 employment opportunities, or
91 percent.

MILWAUKEE COUNTY

A comparison of the changes proposed within Mil-
waukee Counlty under each of the alternative
regional land use plans is provided in Table 87.
As indicated, the Controlled Existing Trend Plan
proposes the largest addition to the existing stock
of urban land; and the Satellite City Plan proposes
the smallest addition. To provide for the new
urban development, the alternative plans propose
to convert between 57.3 and 77.1 percent of the
existing stock of agricultural land and between
66.0 and 68.2 percent of the existing stock of other
open lands, which consist primarily of woodland
cover. More prime agricultural land would be
converted to urban uses under the Controlled
Existing Trend Plan than under the other two
alternatives. The Controlled Existing Trend Plan
also proposes the largest addition to the existing
stock of residential land.

Each of the plans proposes two new major indus-
trial areas, three new major commercial centers,
and one new major regional park within the county.
The industrial areas are proposed for the north-
western part of the City of Milwaukee and along
IH 94 in the City of Oak Creek. The new major
regional park is proposed in the southern part of
the City of Franklin along the Root River. The
new major commercial centers are proposed for
the cities of Milwaukee, Oak Creek, and West
Allis. In addition, the Controlled Existing Trend
Plan and the Corridor Plan propose a new major
commercial center in the City of Franklin.

Public Water Supply and Sanitary Sewer Service
As indicated in Table 88, the Controlled Exist-
ing Trend Plan proposes to increase the devel-
oped land area within Milwaukee County to about
233 square miles from the 1963 total of 153 square
miles. In 1963, 93 percent of the developed land
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area and 99 percent of the population within the
county were served by sanitary sewer facilities;
and 85 percent of the developed land area and
95 percent of the population were served by public
water supply facilities. By 1990 each of the alter-
native plans proposes to serve all of the developed
area and all of the population with sanitary sewer
and public water supply facilities. The Corridor
Plan proposes to increase the developed area to
about 221 square miles, and the Satellite City Plan
proposes to increase the developed area of the
county to 216 square miles.

Population

According to the demographic forecasts and as
indicated in Table 89, the 1963 population level
within Milwaukee County would increase by 359,700
persons to 1,446,000 persons by 1990. Each of
the alternative plans tends to vary from this
forecast under the different land use arrange-
ments proposed. The greatest population increase
would occur under the Controlled Existing Trend
Plan, which proposes an increase of 354,500 per-
sons, or about 33 percent, over the 1963 level.
The smallest increase would occur under the
Satellite City Plan, which proposes an increase
of 314,100 persons, or nearly 29 percent. The
Corridor Plan proposes an increase of 350,300
persons, or 32 percent,

Employment

As a result of the differing land use arrangements
and allocations, county employment levels would
vary from the employment forecasts under two
of the alternative land use plans. As indicated
in Table 90, the greatest employment increase
within Milwaukee County would occur under the
Controlled Existing Trend Plan, which proposes
an increase of 157,100 employment opportunities,
or 33 percent, over the 1963 level. The smallest
increase would occur under the Satellite City Plan,
which proposes an increase of 142,100 employ-
ment opportunities, or 30 percent. The Corridor
Plan proposes an increase of 154,300 employment
opportunities, or 32 percent.



Table 87

COMPARISON OF PROPOSED LAND USE CHANGES IN MILWAUKEE COUNTY: 1963 AND
1990 CONTROLLED EXISTING TREND PLAN, CORRIDOR PLAN, AND SATELLITE CITY PLAN

Land Existing Alternative Plan Increments Alternative 1990 Land Use Totals
Controlled Satellite Controlled Satellite
Use (1963) Trend Corridor City Trend Corridor City
Percent Percent Percent Percent Percent Percent Percent
of Change Change Change of of of

Category Acres County Acres 1963 - 1990 Acres 1963 - 1990 Acres 1963 - 1990 Acres County Acres County Acres County
Residential

High-Density. . . . . 21,080 13.6 2,512 1.9 3,714 17.6 2,214 10.5 23,592 15.2 24,794 16.0 23,294 15.0

Medium-Density. . . . 8,697 5.6 18,583 213.6 14,764 169.7 16,289 187.2 27,280 17.6 23,461 15.1 24,986 16.1

Low-Density + « . . . 12,207 7.9 2,797 22.9 739 6.0 707 5.7 15,004 9.7 12,946 8.4 12,814 8.4

Subtotal 41,984 27.1 23,892 56.9 19,217 45.7 19,210 45.7 65,876 42.5 61,201 39.5 61,194 39.5

Commercial®. . . . . . . 3,035 1.9 1,913 63.0 1,782 58.7 1,562 51.4 4,948 3.2 4,817 3.1 4,597 3.0

Industrial@ .« « « « . . 5,234 3.4 1,820 34.7 1,752 33.4 1,695 32.3 7,054 4.5 6,986 4.5 6,529 4.5

Governmental®, . . . . . 6,995 4.5 2,147 30.6 1,943 27.7 1,826 26. 1 9,142 5.9 8,938 5.7 8,621 5.7

Transportation® . . . . 30,442 19.6 9,676 31.7 8,131 26.7 7,916 26.0 40,118 25.9 38,573 24.9 38,358 24.7

Recreationd, . . . . . . 12,080 7.8 1,356 1.2 1,258 10.4 1,216 10.0 13,436 8.7 13,338 8.6 13,296 8.6
Agriculture

Prime Agriculture . . 7,959 5.1 - 5,905 - 741 - 3,668 - u6.0 - 2,536 - 31.8 2,054 1.3 4,291 2.8 5,423 3.5

Other Agriculture . . 27,162 17.6 - 21,180 - 78.0 - 17,088 - 62.9 - 17,607 - 64.8 5,982 3.9 10,074 6.5 9,555 6.1

Subtotal 35,121 22.7 - 27,085 -77.1 - 20,756 - 59.0 - 20,143 - 57.3 8,036 5.2 14,365 9.3 14,978 9.6

Open Lands®. . . . . . . 20,103 13.0 - 138,719 - 68.2 - 18,327 - 66.2 - 13,282 - 66.0 6,384 4ol 6,776 4.4 6,821 4.y

Converted Land -- -- c40,804) " -- (34,083)F -- (33,425) ¢ -- -- -- -- -- -- --
Total 154,994 100.0 -- -- -- -- -- -- 154,994 100.0 154,994 100.0 154,€94 100.0

@ Includes on-site parking.

b Includes institutional uses and on-site parking.

€ Includes communications and utilities uses.

d Existing area includes public and nonpublic recreational sites; planned area includes only public recreational areas.
€ Includes woodlands, water, wetlands, quarries, and other open lands.

f pcres of rural land converted to urban use under this alternative.

Source: SEWRPC.
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Table 88

EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC

SANITARY SEWER AND PUBLIC WATER SUPPLY IN MILWAUKEE COUNTY: 1963 AND 1990
Extent Existing Proposed Plan - 1990
Facility Controlled Satellite
of Service (1963) Trend Corridor City
Developed Area
Total Square Miles 1562.5 232.9 220.8 216.0
Square Miles Served I42.3 232.9 220.8 216.0
Public Percent Served 93.3 100.0 100.0 100.0
Sewer
Service Population
Total Number 1,086,300 1,446,000 1,446,000 1,446,000
Number Served 1,075,000 1,446,000 1,446,000 1,446,000
Percent Served 98.9 100.0 100.0 100.0
Developed Area
Total Square Miles 152.5 232.9 220.8 216.0
Square Miles Served 129.1 232.9 220.8 216.0
Public Percent Served 84.6 100.0 100.0 100.0
Water
Supply Population
Total Number 1,086,300 1,446,000 1,446,000 1,446,000
Number Served 1,029,800 1,446,000 1,446,000 1,446,000
Percent Served 9u.7 100.0 100.0 100.0
Source: SEWRPC.
Table 89
EXISTING, FORECAST, AND PROPOSED POPULATION CHANGES
FOR MILWAUKEE COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
Source Classification (1963) Number Percent Population
Demographic Forecast . « « . 1,086,300 359,700 33. 1 1,446,000
Controlled Trend Plan. .« . . . 1,086,300 354,500 32.6 1,440,800
Corridor Plan. « + + « &« « & & 1,086,300 350,300 32.2 1,436,600
Satellite City Plan. . « . . . 1,086,300 314,100 28.9 1,400,400
Source: SEWRPC.
Table 90
EXISTING, FORECAST, AND PROPOSED EMPLOYMENT CHANGES
FOR MILWAUKEE COUNTY: 1963 - 1990
L ) Existing 1963 - 1990 Change 1990
Source Classification (1963) Number Percent Employment
Employment Forecast. . « . « . . . 471,700 157,100 33.3 628,800
Controlled Trend Plan. . « . « . . 471,700 167,100 33.3 628,800
Corridor Plan. « « « + & & « o & & 471,700 154,300 32.1 626,000
Satellite City Plan. . + « « . . . 471,700 142,100 30.1 613,800

Source: SEWRPC.
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COMPARISON OF PROPOSED LAND USE CHANGES
1990 CONTROLLED EXISTING TREND PLAN,

Table 91

CORRIDOR PLAN,

IN OZAUKEE COUNTY:

1963 AND

AND SATELLITE CITY PLAN

Land Existing Alternative Plan Increments Alternative 1990 Land Use Totals
Controlled Satellite Controlled Satellite
Use (1963) Trend Corridor City Trend Corridor City
Percent Percent Percent Percent Percent Percent Percent
of Change Change Change of of of

Category Acres County Acres 1963 - 1990 Acres 1963 - 1990 Acres 1963 - 1990 Acres County Acres County Acres County
Residential

High-Density. . . . . 471 0.3 -- -- 332 70.4 (1] 12.9 u71 0.3 803 0.5 532 0.3

Medium-Density. . . 1,324 0.9 3,326 251.2 3,289 248.4 5,835 440.7 4,650 3.1 4,613 3.1 7,159 4.8

Low-Density . . . . 7,542 5.0 3,049 40.4 1,625 21.5 3,285 43.5 10,591 7.1 9,167 6.1 10,827 7.2

Subtotal 9,337 6.2 6,375 68.2 5,246 56.1 9,181 98.3 15,712 10.5 14,583 9.7 18,518 12.3

Commercial?®, . . . . . 361 0.2 299 82.8 299 82.8 550 152.3 660 0.4 660 0.4 91l 0.6

Industrial?, . . . . . 370 0.3 177 47.8 18y 49.7 5214 141.6 547 0.4 554 0.4 894 0.6

Governmental®. . . . . 796 0.5 W43 55.6 430 54.0 695 87.3 1,239 0.8 1,226 0.8 1,491 1.0

Transportation®. . . . 7,010 4.7 2,077 29.6 1,920 27.3 3,212 45.8 9,087 6.1 8,930 6.0 10,222 6.8

Recreationd, . . . . . 1,614 [ 1,135 70.3 1,129 69.9 1,249 77.3 2,749 1.8 2,743 1.8 2,863 1.9
Agriculture

Prime Agriculture . 41,455 27.6 - 890 - 2.1 | 426 - 1.0 - 3,063 - 7.3 40,565 27.0 41,029 27.3 38,392 25.6

Other Agriculture . 63,744 42.5 - 8,526 - 13.4 |- 7,828 - 12.3 - 10,962 - 17.2 65,218 36.8 55,916 37.3 62,782 35.0

Subtotal 105,199 70.1 - 9,416 - 8.9 - 8,254 - 7.8 - 14,025 - 13.3 95,783 63.8 96,945 64.6 91,174 60.8

Open Lands®. . . . . . 25,326 16.9 - 1,090 - 4.3 |- 954 - 3.7 - 1,386 - 5.4 24,236 16.2 24,372 16.3 23,940 16.0

Converted Land -- -- (10,506) ¢ -- (9,208)f -- (15,411) - -- - -- -- - --
Total 150,013 100.0 -- -- -- -- -- -- 150,013 100.0 150,013 100.0 150,013 100.0

4 Includes on-site parking.

b Includes institutional uses and on-site parking.

€ Includes communications and utilities uses.

d Existing area includes public and nonpublic recreational sites; planned area includes only public recreational areas.

€ Includes woodlands, water,

wetlands, quarries, and other open lands.

f Acres of rural land converted to urban use under this alternative.

Source: SEWRPC.



OZAUKEE COUNTY

A comparison of the changes proposed within
Ozaukee County under each of the alternative
regional land use plans is provided in Table 91.
As indicated, the Satellite City Plan proposes the
largest addition to the existing stock of urban land;
and the Corridor Plan proposes the smallest addi-
tion. To provide for the new urban development,
the alternative plans propose to convert between
7.8 and 13.3 percent of the existing stock of agri-
cultural land and between 3.7 and 5.4 percent of
the existing stock of other open lands, which con-
sist primarily of woodland cover. More prime
agricultural land would be converted to urban
uses under the Satellite City Plan than under the
other two alternatives. The Satellite City Plan
also proposes the largest addition to the existing
stock of residential land, and the Controlled Exist-
ing Trend Plan does not provide any new low-
density development.

Each of the plans proposes two new major regional
parks: one located on the Lake Michigan shore
east of Lake Church and one located on the Mil-
waukee River southwest of Fredonia. The Satel-
lite City Plan proposes a new major commercial
center and a new major industrial center in the
vicinity of the City of Port Washington.

Public Water Supply and Sanitary Sewer Service

As indicated in Table 92, the Satellite City Plan
proposes to increase the developed land area
within Ozaukee County to about 46 square miles
from the 1963 total of about 16 square miles.
In 1963, 39 percent of the developed land area and
49 percent of the population within the county were
served by sanitary sewer facilities; and 35 percent
of the developed land area and 47 percent of the
population were served by public water supply
facilities. By 1990 the Satellite City Plan pro-
poses to serve 98 percent of the developed area
and about 94 percent of the population with sanitary
sewer and public water supply facilities, The Con-
trolled Existing Trend Plan proposes to increase
the developed area to 35 square miles and serve
98 percent of this developed area and 88 percent of
the total population with sanitary sewer and public
water supply facilities. The Corridor Plan pro-
poses to increase the developed area of the county
to about 29 square miles and serve 98 percent of
this developed area and 89 percent of the total
population with sanitary sewer and public water
supply facilities.

Population

According to the demographic forecasts and as
indicated in Table 93, the 1963 population level
within Ozaukee County would increase by 64,400

Table 92
EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC

SANITARY SEWER AND PUBLIC WATER SUPPLY

IN OZAUKEE COUNTY: 1963 AND 1990

Extent Existing Proposed Plan = 1990
Facility Controlled Satellite
of Service (1963) Trend Corridor City
Developed Area
Total Square Miles 35. 1 29. 4 45.9
Square Miles Served 34. 4 28.7 45.2
Public Percent Served 98.0 97.6 98. 14
Sewer
Service Population
Total Number 41,600 107,100 110,800 141,900
Number Served 20,340 93,870 98,500 132,800
Percent Served 87.7 88.8 93.5
peveloped Area
Total Square Miles 35.1 29. 4 45.9
Square Miles Served 34. 4 28.7 45.2
Public Percent Served 98.0 97.6 98. 4
Water
Supply Population
Total Number 41,600 107,100 110,800 141,900
Number Served 19,510 93,870 98,500 132,800
Percent Served 87.7 88.8 93.5

Source: SEWRPC.
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Table 93
EXISTING, FORECAST, AND PROPOSED POPULATION CHANGES
FOR OZAUKEE COUNTY: 1963 - 1990
o . Existing 1963 - 1990 Change 1990
Source Classification (1963) Number Percent Population

Demographic Forecast . 41,600 64,400 154.8 106,000
Controlled Trend Plan. 41,600 65,500 167.4 107,100
Corridor Plan. 41,600 69,200 166.3 110,800
Satellite City Plan. 41,600 100,300 241.1 141,900

Source:

SEWRPC.

persons to 106,000 persons by 1990. Each of the
alternative plans tends to vary from this forecast
under the different land use arrangements pro-
posed. The greatest population increase would
occur under the Satellite City Plan which proposes
an increase of 100,300 persons, or 241 percent,
over the 1963 level. The smallest increase would
occur under the Controlled Existing Trend Plan,
which proposes an increase of 65,500 persons,
or 157 percent. The Corridor Plan proposes an
increase of 69,200 persons, or 166 percent.

Employment

As a result of the differing land use arrangements
and allocations, county employment levels would
vary from the employment forecasts under two
of the alternative land use plans, As indicated
in Table 94, the greatest employment increase
within Ozaukee County would occur under the
Satellite City Plan, which proposes an increase of
28,300 employment opportunities, or 262 percent,
over the 1963 level. The smallest increase would
occur under the Controlled Existing Trend Plan,
which proposes an increase of 15,700 employment
opportunities, or 145 percent. The Corridor Plan
proposes anincrease of 16,100 employment oppor-
tunities, or 149 percent.

RACINE COUNTY

A comparison of the changes proposed within
Racine County under each of the alternative re-
gional land use plans is provided in Table 95.
As indicated, the Controlled Existing Trend Plan

proposes the largest addition to the existing stock
of urban land; and the Satellite City Plan pro-
poses the smallest addition. To provide for the
new urban development, the alternative plans pro-
pose to convert between 7.4 and 10.7 percent of
the existing stock of agricultural land and between
3.6 and 4.5 percent of the existing stock of other
open lands, which consist primarily of woodland
cover. More prime agricultural land would be con-
verted to urban uses under the Controlled Existing
Trend Plan than under the other two alternatives.
The Controlled Existing Trend Plan also proposes
the largest addition to the existing stock of resi-
dential land, and neither the Corridor Plan nor
the Satellite City Plan would provide any new low-
density development.

Each of the alternative plans proposes a new major
commercial center west of the City of Racine; two
new major industrial areas, one in the City of
Burlington and one in the City of Racine; and one
new major regional park along the Lake Michigan
shore in the Town of Caledonia.

Public Water Supply and Sanitary Sewer Service
As indicated in Table 96, the Controlled Existing
Trend Plan proposes to increase the developed
land area within Racine County to about 71 square
miles from the 1963 total of about 38 square miles.
In 1963 about 51 percent of the developed land area -
and 75 percent of the population within the county
were served by sanitary sewer facilities, and
about 48 percent of the developed land area and

Table 94
EXISTING, FORECAST, AND PROPOSED EMPLOYMENT CHANGES
FOR OZAUKEE COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
S 1 ificati
ource Classification (1963) Number Percent Employment
Employment Forecast. + « + « « o+ & 10,800 15,700 145.3 26,500
Controlled Trend Plan. « « « + + & 10,800 15,700 145.3 26,500
Corridor Plan. +« « + & « & o & s & 10,800 16,100 149.0 26,900
Satellite City Plan. + « + « « « & 10,800 28,300 262.0 39,100

Source: SEWRPC.
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Table 95
COMPARISON OF PROPOSED LAND USE CHANGES IN RACINE COUNTY: 1963 AND
1990 CONTROLLFD EXISTING TREND PLAN, CORRIDOR PLAN, AND SATELLITE CITY PLAN

Land Existing M ternative Plan Increments Alternative 1990 Land Use Totals
Controlled Satellite Controlled Satellite
Use (1963) Trend Corridor City Trend Corridor City
Percent Percent Percent Percent Percent Percent Percent
of Change Change Change of of of

Category Acres County Acres 1963 - 19¢0 Acres 1963 - 1990 Acres 1963 - 1990 Acres County Acres County Acres County
Residential

High-Density. . « « . 4,069 1.9 200 4.9 593 14.5 97 2.3 4,269 1.9 4,662 2.1 4,166 1.9

Medium-Density. . . . 2,752 1.2 6,953 252.6 7,207 261.8 6,786 246.5 9,705 4.5 9,959 4.6 9,538 Y.y

Low=Density . . « . 6,550 3.0 3,637 55.5 - - - - 10,187 4.7 6,550 3.0 6,550 3.0

Subtotal 13,371 6.1 10,790 80.6 7,800 58.3 6,883 51.4 24,161 17 .1 21,171 9.7 20,254 9.3

Commercial@, . . + +« « 753 0.4 604 80.2 580 77.0 493 65.4 1,357 0.6 1,333 0.6 1,246 0.6

Industrial®, . . . . . . 885 0.4 1,049 118.5 1,049 118.5 992 112.0 1,934 0.9 1,934 0.9 1,877 0.9

Governmental®. . . . . . 1,499 0.7 818 54.5 748 49.8 627 41.8 2,317 1ol 2,247 1.0 2,126 1.0

Transportation®. . . . . 11,163 5.1 3,766 33.7 3,278 29.3 2,830 25.3 14,929 6.9 4,441 6.7 13,993 6.4

Recreation?. . . . . . . 2,316 1.1 895 38.6 864 37.3 813 35.1 3,211 1.5 3,180 1.5 3,129 (L
Agriculture

Prime Agriculture . . 74,321 34.2 - 6,330 - 8.5 - 4,205 - 5.6 - 3,562 - 4.7 67,991 31.2 70,116 32.2 70,759 32.5

Other Agriculture . . 79,315 36. 4 - 10,164 - 12.8 - 8,628 - 10.9 - 7,848 - 9.9 69,151 31.8 70,687 32.5 71,467 32.9

Subtotal 153,636 70.6 - 16,494 - 10.7 - 12,833 - 8.3 - 11,410 - 7.4 137,142 63.0 140,803 64.7 142,226 65.4

Open Lands®. . . . . . . 33,923 15.6 - 1,428 - 4.2 - 1,486 - 4.3 - 1,228 - 3.6 32,495 4.9 32,437 4.9 32,695 15.0

Converted Land - -- (17,922)f -- (14,319)f - (12,638)F -- - - - -- - .-
Total 217,546 100.0 -—- -- - - -- -- 217,546 100.0 217,546 100.0 217,546 100.0

@ Includes on-site parking.

b Includes institutional uses and on-site parking.

€ Includes communications and utilities uses.

d Existing area includes public and nonpublic recreational sites; planned area includes only pubjic recreational areas.
€ Includes woodlands, water, wetlands, quarries, and other open lands.

f pcres of rural land converted to urban use under this alternative.

Source: SEWRPC.




Table 96
EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC
SANITARY SEWER AND PUBLIC WATER SUPPLY IN RACINE COUNTY: 1963 AND 1990
Extent Existing Proposed Plan - 1990
Facility Controlled satellite
of Service (1963) Trend Corridor City
Developed Area
Total Square Miles 37.8 70.7 56.5 60.3
Square Miles Served 19.1 66.2 52.0 55.8
Public Percent Served 50.5 93.6 92.0 92.5
Sewer
Service Population
Total Number 150,600 273,200 276,100 252,000
Number Served 112,600 244,100 246,100 228,600
Percent Served 4.7 89.3 89. 1 90.7
Developed Area
Total Square Miles 37.8 70.7 56.5 60.3
Square Miles Served 18.3 66.2 52.0 55.8
Public Percent Served 48.4 93.6 92.0 92.5
Water
Supply Population
Total Number 150,600 273,200 276,100 252,000
Number Served 120,590 244,000 246,100 228,600
Percent Served 80.0 89.3 89. 1| 90.7

Source: SEWRPC.

80 percent of the population were served by public
water supply facilities. By 1990 the Controlled
Existing Trend Plan proposes to serve about
94 percent of the developed area and 89 percent
of the population with sanitary sewer and public
water supply facilities. The Satellite City Plan
proposes to increase the developed area to about
60 square miles and serve almost 93 percent of
this developed area and about 91 percent of the
total population with sanitary sewer and public
water supply facilities. The Corridor Plan pro-
poses to increase the developed area of the county
to about 57 square miles and serve 92 percent of
this developed area and 89 percent of the total
population with sanitary sewer and public water
supply facilities.

indicated in Table 97, the 1963 population level
within Racine County would increase by 132,400
persons to 283,000 persons by 1990. Each of the
alternative plans tends to vary from this forecast
under the different land use arrangements pro-
posed. The greatest population increase would
occur under the Corridor Plan, which proposes
an increase of 125,500 persons, or about 83 per-
cent, over the 1963 level. The smallest increase
would occur under the Satellite City Plan, which
proposes an increase of 101,400 persons, or
67 percent. The Controlled Existing Trend Plan
proposes an increase of 122,600 persons, or about
81 percent.

Employment
As a result of the differing land use arrangements

Population and allocations, county employment levels would
According to the demographic forecasts and as vary from the employment forecasts under two
Table 97
EXISTING, FORECAST, AND PRCPOSED POPULATION CHANGES
FOR RACINE COUNTY: 1963 - 1990

o Existing 1963 - 1990 Change 1990
Source Classification (1963) Number Percent Population
Demographic Forecast . . « . . 150,600 132,400 87.9 283,000
Controlled Trend Plan. . . . . 150,600 122,600 8l.u 273,200
Corridor Plan. + + « & & « « . 150,600 125,500 83.3 276,100
Satellite City Plan. « « « « . 150,600 101,400 67.3 252,000
Source: SEWRPC.
171




of the alternative land use plans. As indicated
in Table 98, the greatest employment increase
within Racine County would occur under the Corri-
dor Plan, which proposes an increase of 46,400
employment opportunities, or 89 percent, over
the 1963 level. The smallest increase would occur
under the Satellite City Plan, which proposes an
increase of 39,400 employment opportunities, or
about 76 percent. The Controlled Existing Trend
Plan proposes an increase of 45,400 employment
opportunities, or 87 percent.

WALWORTH COUNTY

A comparison of the changes proposed within Wal-
worth County under each of the alternative regional
land use plans is provoded in Table 99. As indi-
cated, the Satellite City Plan proposes the largest
addition to the existing stock of urban land; and
the Controlled Existing Trend Plan proposes the
smallest addition. To provided for the new urban
development, the alternative plans propose to con-
vert between 1.3 and 3.3 percent of the existing
stock of agricultural land and between 1.9 and
2.5 percent of the existing stock of other open
lands, which consist primarily of woodland cover.
More prime agricultural land would be converted
to urban uses under the Satellite City Plan than
under the other two alternatives. The Satellite
City Plan also proposes the largest addition to the
existing stock of residential land, and none of the
plans propose any new low-density residential
development. Also, neither the Controlled Existing
Trend Plan nor the Satellite City Plan would pro-
vide any new high-density residential development.

Each of the plans proposestwo new major regional
parks: one on Rice Lake southeast of the City of
Whitewater and one on Sugar Creek in the Town of
LaFayette. In addition, the Satellite City Plan
proposes a new major commercial center in the
City of Whitewater.

Public Water Supply and Sanitary Sewer Service
As indicated in Table 100, the Satellite City Plan
proposes to increase the developed land area within
Walworth County to about 45 square miles from
the 1963 total of 24 square miles. In 1963 about
36 percent of the developed land area and 52 per-
cent of the population within the county were served
by sanitary sewer facilities, and about 48 percent
of the developed land area and 56 percent of the
population were served by public water supply
facilities. By 1990 the Satellite City Plan pro-
poses to serve 74 percent of the developed area
and 76 percent of the population with sanitary
sewer and public water supply facilities. The
Corridor Plan proposes to increase the developed
area to about 31 square miles and serve about
63 percent of this developed area and 84 percent of
the total population with sanitary sewer and public
water supply facilities. The Controlled Existing
Trend Plan proposes to increase the developed
area of the county to about 31 square miles and
serve 62 percent of this developed area and 70 per-
cent of the total population with sanitary sewer and
public water supply facilities.

Population

According to the demographic forecasts and as
indicated in Table 101, the 1963 population level
within Walworth County would increase by 31,500
persons to 87,000 persons by 1990. Each of the
alternative plans tends to vary from this forecast
under the different land use arrangements pro-
posed. The greatest population increase would
occur under the Satellite City Plan, which pro-
poses an increase of 84,300 persons, or 152 per-
cent, over the 1963 level. The smallest increase
would occur under the Controlled Existing Trend
Plan, which proposes an increase of 35,500 per-
sons, or 64 percent, The Corridor Plan proposes
an increase of 54,200 persons, or 98 percent.

Employment
As a result of the differing land use arrangements
and allocations, county employment levels would

Table 98
EXISTING, FORECAST, AND PROPOSED EMPLOYMENT CHANGES

FOR RACINE COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
Source Classification (1963) Number Percent Employment
Employment Forecast. 52,100 45,400 87.1 97,500
Controlled Trend Plan. 52,100 45,400 87.1 97,500
Corridor Plan. e e e s s e 52,100 46,400 89.0 98,500
Satellite City Plan, + + &+ « + 52,100 39,400 75.6 91,500

Source: SEWRPC.
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Table 99

COMPARISON OF PROPOSED LAND USE CHANGES IN WALWORTH COUNTY: 1963 AND
1990 CONTROLLED EXISTING TREND PLAN, CORRIDOR PLAN, AND SATELLITE CITY PLAN

Land Existing Alternative Plan Increments Alternative 1990 Land Use Totals
Controlled * Satellite Controlled Satellite
Use (1963) Trend Corridor City Trend Corridor City
Percent Percent Percent Percent Percent Percent Percent
of Change Change Change of of of
Category Acres County Acres 1963 - 1990 Acres 1963 - 1990 Acres 1963 - 1990 Acres County Acres County Acres County
Residential ’
High-Density. . . . . 1,701 0.4 -- -- 374 21.9 -- -- 1,701 0.4 2,075 0.6 1,701 0.5
Medium-Density. . . . 2,871 0.8 2,173 75.6 2,468 85.9 5,706 198.7 5,044 [ 5,339 .4 8,577 2.3
Low=-Density . . . . . 7,284 2.0 -- -- -- -- -- - 7,284 2.0 7,284 2.0 7,284 2.0
Subtotal 11,856 3.2 2,173 18.3 2,842 23.9 5,706 48.1 14,029 3.8 14,698 4.0 17,562 4.8
Commercial, . . . . . . 615 0.2 140 22.7 207 33.6 445 72.3 758 0.2 822 0.2 1,060 0.3
Industrial, . . . . . . 862 0.2 88 10.2 132 15.3 235 27.2 950 0.3 994 0.2 1,097 0.3
Governmental®. . . . . . 1,090 0.3 193 17.7 286 26.2 516 47.3 1,283 0.3 1,376 0.4 1,606 0.4
Transportation®. . . . . 10,552 2.8 1,150 10.8 1,225 1.6 2,348 22.2 11,702 3.2 ,777 3.2 12,900 3.5
Recreationd. . . . . . . 6,017 1.6 1,408 23.4 1,448 24.0 1,555 25.8 7,425 2.0 7,465 2.0 7,572 2.0
Agriculture
Prime Agriculture . . 121,919 32.9 - 58% - 0.4 - 1,491 - 1.2 - 2,885 - 2.3 121,334 32.8 120,428 32.5 119,054 32.1
Other Agriculture . . 144,332 39. | - 2,955 - 2.1 - 3,234 - 2.4 - 6,117 - 4.2 141,377 38.2 141,098 38.2 138,215 37.4
Subtotal 266,251 72.0 - 3,540 - 1.3 - 4,725 - 1.7 - 8,982 - 3.3 262,711 71.0 261,526 70.7 257,269 69.5
Open Lands®. . . . . . . 72,737 19.7 - 1,612 - 2.2 - 1,415 - 1.9 - 1,823 - 2.5 71,125 19.2 71,322 19.3 70,914 19.2
Converted Land - - (s5,152)f -- (6,140)f -- (10,805)F -- -- -- -- -- -- --
Total 369,980 100.0 -- - -- -- -- -- 369,980 100.0 369,980 100.0 369,980 100.0

@ Includes on-site parking.

b Includes institutional uses and on-site parking.
€ Includes communications and utilities uses.
d Existing area includes public and nonpublic recreational sites; planned area includes only public recreational areas.
Includes woodlands, water, wetlands, quarries, and other open lands.

f Acres of rural land converted to urban use under this alternative.

Source: SEWRPC.
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Table |00
EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC
SANITARY SEWER AND PUBLIC WATER SUPPLY IN WALWORTH COUNTY: 1963 AND 1990
Extent Existing Proposed Plan - [990
Facility Controlled Satellite
of Service (1963) Trend Corridor City
Developed Area
Total Square Miles 24.0 30.9 31.2 45.3
Square Miles Served 8.6 19.2 19.5 33.6
Public Percent Served 35.8 62.1 62.5 74.1
Sewer
Service Population
Total Number 55,500 91,000 109,700 139,800
Number Served 28,925 64,000 92,400 106,500
Percent Served 52.1 70.3 84.2 76.1
Developed Area
Total Square Miles 24.0 30.9 31.2 45.3
Square Miles Served 1.5 19.2 19.5 33.6
Public Percent Served 47.9 62. 1 62.5 74.1
Water
Supply Population
Total Number 55,500 91,000 109,700 139,800
Number Served 31,270 64,000 92,400 106,500
Percent Served 56.3 70.3 84.2 76.1
Source: SEWRPC.
Table 101
EXISTING, FORECAST, AND PROPOSED POPULATION CHANGES
FOR WALWORTH COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
Source Classification (1963) Number Percent Population
Demographic Forecast . . . . . 55,500 31,500 56.7 87,000
Controlled Trend Plan. . . . . 55,500 35,500 63.9 91,000
Corridor Plan. . « « +« « & 4 & 55,500 54,200 97.6 109,700
Satellite City Plan. . . . . . 55,500 84,300 151.8 139,800

Source: SEWRPC.

vary from the employment forecasts under two
of the alternative land use plans. As indicated
in Table 102, the greatest employment increase
within Walworth County would occur under the
Satellite City Plan, which proposes an increase of
21,300 employment opportunities, or 168 percent,
over the 1963 level. The smallest increase would
occur under the Controlled Existing Trend Plan,
which proposes an increase of 10,100 employment
opportunities, or 80 percent. The Corridor Plan
proposes an increase of 14,300 employment oppor-
tunities, or 113 percent.

WASHINGTON COUNTY

A comparison of the changes proposed within
Washington County under each of the alternative
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regional land use plans is provided in Table 103.
As indicated, the Satellite City Plan proposes the
largest addition to the existing stock of urban land;
and the Corridor Plan proposes the smallest addi-
tion. To provide for the new urban development,
the alternative plans propose to convert between
2.5 and 4.8 percent of the existing stock of agri-
cultural land and between 1.4 and 1.5 percent of
the existing stock of other open lands, which con-
sist primarily of woodland cover. More prime
agricultural land would be converted to urban uses
under the Controlled Existing Trend Plan than
under the other two alternatives. The Satellite
City Plan proposes the largest addition to the
existing stock of residential land, and neither this
plan nor the Corridor Plan would provide any new
low-density residential development.




Table 102
EXISTING, FORECAST, AND PROPOSED EMPLOYMENT CHANGES
FOR WALWORTH COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
Source Classification

(1963) Number Percent Employment
Employment Forecast. 12,700 10,100 79.5 22,800
Controlled Trend Plan. 12,700 10,100 79.5 22,800
Corridor Plan. . . . 12,700 14,300 112.5 27,000
Satellite City Plan. 12,700 21,300 167.7 34,000

Source: SEWRPC.

Each of the plansproposestwo new major regional
parks; one on Pike Lake between Hartford and
Slinger and one on Lucas Lake southwest of the
City of West Bend. In addition, the Controlled
Existing Trend Plan and the Corridor Plan pro-
pose a new major commercial center in the Vil-
lage of Germantown.

Public Water Supply and Sanitary Sewer Service
As indicated in Table 104, the Satellite City
Plan proposes to increase the developed land area
within Washington County to about 38 square miles
from the 1963 total of about 12 square miles. In
1963 about 52 percent of the developed land area
and 47 percent of the population within the county
were served by sanitary sewer facilities, and
49 percent of the developed land area and 47 per-
cent of the population were served by public water
supply facilities. By 1990 the Satellite City Plan
proposes to serve about 90 percent of the devel-
oped area and 71 percent of the population with
sanitary sewer and public water supply facilities.
The Controlled Existing Trend Plan proposes to
increase the developed area to about 24 square
miles and serve 84 percent of this developed area
and 79 percent of the total population with sani-
tary sewer and public water supply facilities. The
Corridor Plan proposes to increase the developed
area of the county to 23 square miles and serve
83 percent of this developed area and 78 percent
of the total population with sanitary sewer and
public water supply facilities.

Population

According to the demographic forecasts and as
indicated in Table 105, the 1963 population level
within Washington County would increase by 46,500
to 96,000 persons by 1990. Each of the alternative
plans tends to vary from this forecast under the
different land use arrangements proposed. The
greatest populationincrease would occur under the
Satellite City Plan, which proposes an increase of
81,300 persons, or 164 percent, over the 1963 level.

The smallest increase would occur under the Cor-
ridor Plan, which proposes an increase of 51,200
persons, or 103 percent. The Controlled Existing
Trend Plan proposes an increase of 54,900 per-
sons, or 111 percent,

Employment

As a result of the differing land use arrangements
and allocations, county employment levels would
vary from the employment forecasts under two
of the alternative land use plans. As indicated
in Table 106, the greatest employment increase
within Washington County would occur under the
Satellite City Plan, which proposes an increase
of 19,900 employment opportunities, or about
164 percent, over the 1963 level. The smallest
increase would occur under the Controlled Exist-
ing Trend Plan, which proposes an increase of
14,300 employment opportunities, or 118 per-
cent. The Corridor Plan proposes an increase of
14,700 employment opportunities, or 121 percent.

WAUKESHA COUNTY

A comparison of the changes proposed within
Waukesha County under each of the alternative
regional land use plans is provided in Table 107.
As indicated, the Controlled Existing Trend Plan
proposes the largest addition to the existing stock
of urban land; and the Satellite City Plan pro-
poses the smallest addition., To provide for the
new urban development, the alternative plans pro-
pose to convert between 10.5 and 13.9 percent of
the existing stock of agricultural land and between
3.7 and 4.6 percent of the existing stock of other
open lands, which consist primarily of wood-
land cover. More prime agricultural land would
be converted to urban uses under the Satellite
City Plan than under the other two alternatives.
The Controlled Existing Trend Plan proposes the
largest addition to the existing stock of resi-
dential land.
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Table 103

COMPARISON OF PROPOSED LAND USE CHANGES IN WASHINGTON COUNTY: 1963 AND
1990 CONTROLLED EXISTING TREND PLAN, CORRIDOR PLAN, AND SATELLITE CITY PLAN

Land Existing Alternative Plan Increments Alternative 1990 Land Use Totals
. Controlled Satellite Controlled Satellite
Use (1963) Trend Corridor City Trend Corridor City
Percent Percent Percent Percent Percent Percent Percent
: of Change- Change Change of of of

Category Acres County Acres 1963 - 1990 Acres 1963 = 1990 Acres 1963 - 1990 Acres County Acres County Acres County
Residential

High=Density. « « « . 1,752 0.6 39 2.2 398 22.7 34 1.9 1,791 0.6 2,150 0.8 1,786 0.6

Medium=-Density. . . . 1,673 0.6 3,602 215.3 2,458 146.9 5,693 340.2 5,275 1.9 4,131 1.5 7,366 2.7

Low-Density « + « « . 4,004 1.5 325 8.1 -- -- -- -- 4,329 1.6 4,004 1.4 4,004 o4

Subtotal 7,429 2.7 3,966 53.3 2,856 38.4 5,727 77.0 11,395 4.1 10, 285 3.7 13,156 4.7

Commercial?, . . . . . . 287 0.1 303 106.5 280 97.5 384 183.7 590 0.2 567 0.2 671 0.2

Industrial®, + « « . . 455 0.1 143 3.4 133 29.2 240 52.7 598 0.2 588 0.2 695 0.3

Governmental®., + . . . . 762 0.3 328 43.0 291 38. 1 529 69.4 1,090 0.4 1,053 0.4 1,291 0.5

Transportation®. . . . . 10,344 3.7 1,501 4.5 1,237 1.9 2,397 23.1 11,845 4.3 11,581 4.2 12,741 4.6

Recreation® . . . . . . 2,041 0.7 1,017 49.8 998 48.8 1,109 54.3 3,058 [ 3,039 [N} 3,150 [
Agriculture

Prime Agriculture . . 53,916 19.3 - 1,712 - 3.1 - 1,118 - 2.0 - 784 = .4 52,204 18.7 52,798 18.9 53,132 19.1

Other Agriculture . . 138,355 49.7 - 4,526 - 3.3 - 3,750 - 2.7 - 8,562 - 6.2 133,829 48.0 134,605 48.3 129,793 4645

Subtotal 192,271 69.0 - 6,238 - 3.2 - 4,868 - 2.5 - 9,346 - 4.8 186,033 66.7 187,403 67.2 182,925 65.6

Open Lands® . . . . . . 65,143 23.4 - 1,020 - 1.5 - 927 - 1.4 |- 1,040 - 1.5 64,123 23.0 64,216 23.0 64,103 23.0

Converted Land -- -- (7.258)f -- (5,795)% -- (10,386) -- -- -- -- -- -- --
Total 278,732 100.0 -- -- -- -- -- -- 278,732 100.0 278,732 100.0 278,732 100.0

@ Includes on-site parking.

b Includes institutional uses and on-site parking.

€ Includes communications and utilities uses.

d Existing area includes public and nonpublic recreational sites; planned area includes only public recreational areas.
€ Includes woodlands, water, wetlands, quarries, and other open lands.

f Acres of rural land converted to urban use under this alternative.

Source: SEWRPC.



Table -104

EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC
SANITARY SEWER AND PUBLIC WATER SUPPLY IN WASHINGTON COUNTY: 1963 AND 1990

Extent Existing Proposed Plan - 1990
Facility Controlled Satellite
of Service (1963) Trend Corridor City
Developed Area
Total Square Miles 1.8 23.9 23.1 38.3
Square Miles Served 6.1 20.0 19.2 34.3
Public Percent Served 51.7 83.7 83.1 89.5
Sewer
Service Population
Total Number 49,500 104,400 100,700 130,800
Number Served 23,050 82,950 78,100 93,500
Percent Served 46.5 79.5 77.5 71.4
Developed Area
Total Square Miles 11.8 23.9 23.1 38.3
Square Miles Served 5.8 20.0 19.2 34.3
Public Percent Served 49. 1 83.7 83.1 89.5
Water
Supply Population
Total Number 49,500 104,400 100,700 130,800
Number Served 23,150 82,950 78,100 93,500
Percent Served 46.7 79.5 77.5 71.4
Source: SEWRPC.
Table 105
EXISTING, FORECAST, AND PROPOSED POPULATION CHANGES
FOR WASHINGTON COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
S 1 ificati
ource Classification (1963) Number Percent Poputlation
Demographic Forecast . + . .« « 49,500 46,500 93.9 96,000
Controlled Trend Plan. . . . . 49,500 54,900 110.9 104,400
Corridor Plan. + o« « & o « & & 49,500 51,200 103.4 100,700
Satellite City Plan. . . . . . 49,500 81,300 164.2 130,800
Source: SEWRPC.
Table 106
EXISTING, FORECAST, AND PROPOSED EMPLOYMENT CHANGES
FOR WASHINGTON COUNTY: 1963 = 1990
Existing 1963 - 1990 Change 1990
Source Classification
(1963) Number Percent Employment
Employment Forecast. . . « + « . . 12,100 14,300 118.1 26,400
Controlled Trend Plan. . . . . . . 12,100 14,300 118.1 26,400
Corridor Plan. + « « & « o & & & s 12,100 14,700 121.4 26,800
Satellite City Plan. . . . . . . . 12,100 19,900 164.4 32,000

Source: SEWRPC.
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Table

COMPARISON OF PROPOSED LAND USE CHANGES
1990 CONTROLLED EXISTING TREND PLAN,

107

CORRIDOR PLAN,

IN WAUKESHA COUNTY:

1963 AND

AND SATELLITE CITY PLAN

Land Exlsting Alternative Plan Increments Alternative 1990 Land Use Totals
Controlled Satellite Controlled Satellite
Use (1963) Trend Corridor City Trend Corridor City
Percent Percent Percent Percent Percent Percent Percent
of Change Change Change of of of

Category Acres County Acres 1963 - 1990 Acres 1963 - 1990 Acres 1963 - 1990 Acres County Acres County Acres County
Residential

High-Density. . . . . 2,879 0.8 4 0.4 912 31.6 91 3.1 2,893 0.8 3,791 1.0 2,970 0.8

Medium-Density. . . . 4,758 1.3 16,776 352.5 14,492 304.5 13,384 281.2 21,534 5.8 19,250 5.2 18,142 4.9

Low-Density . . . . . 25,831 6.9 4,236 16.3 1,344 5.2 2,047 7.9 30,067 8.1 27,175 7.3 27,878 7.5

Subtotal 33,468 9.0 21,026 62.8 16,748 50.0 15,522 46.3 54,494 14.7 50,216 13.5 48,990 13.2

Commercial?, . . . . . . 1,123 0.3 1,364 121.4 1,248 (RN 1,238 110.2 2,487 0.7 2,371 0.6 2,361 0.6

Industriald, . . . . . . 1,131 0.3 992 87.7 934 82.5 1,113 98.4 2,123 0.6 2,065 0.6 2,244 0.6

Governmental®. . . . . . 2,521 0.7 1,713 67.9 1,528 60.0 1,323 52.4 4,234 1.1 4,049 I 3,844 1.0

Transportation®. . . . 18,114 4.9 7,878 43. 4 6,784 37.4 6,039 33.3 25,992 7.0 24,898 6.7 24,153 6.5

Recreation®. . . . . . . 6,076 1.6 1,541 25.3 1,454 23.9 1,366 22.4 7,617 2.0 7,530 2.0 7,442 2.0
Agriculture

Prime Agriculture . . 71,512 19.2 - 1,278 - 1.7 - 1,560 - 2.1 - 1,937 - 2.7 70,234 19.0 69,952 18.8 69,575 18.7

Other Agriculture . . 144,763 39.0 - 28,957 - 20.0 - 23,627 - 16.3 - 20,841 - 4.4 115,806 3.1 121,136 32.6 123,922 33.4

Subtotal 216,275 58.2 - 30,235 - 13.9 - 25,187 - 11.6 - 22,778 - 10.5 186,040 50.1 191.088 51.4 193,497 52.1

Open Lands®. . . . . . . 92,938 25.0 - 4,279 - 4.6 - 3,509 - 3.7 - 3,823 - 4.1 88,659 23.8 89,429 24.1 89,115 24.0

Converted Land -- -- (34,514)f -- (28,696)f -- (26,601)f -- - -- -- - -- --
Total 371,646 100.0 -- -- -- -- -- -- 371,646 100.0 371,646 100.0 371,646 103.Q

@ Includes on-site parking.
b Includes institutional uses and on-site parking.
€ Includes communications and utilities uses.

d Existing area includes public and nonpublic recreational sites; planned area includes only public recreational areas.

€ Includes woodlands, water, wetlands, quarries, and other open lands.
f Acres of rural land converted to urban use under this alternative.

Source: SEWRPC.




Each of the plans proposes three new major com-
mercial centers, one new major industrial center,
three new major regional parks, and a new Uni-
versity of Wisconsin Center. The commercial
areas are proposed for the cities of Brookfield and
New Berlin and the Village of Menomonee Falls.
The industrial center is proposed for the City of
New Berlin, and under the Satellite City Plan an
additional industrial center is proposed for the
City of Oconomowoc. The regional parks are pro-
posed for the northern part of the Town of Merton
on the Oconomowoc River, on Ottawa Lake in the
Town of Ottawa, and one southeast of the City of
Waukesha., The University of Wisconsin Center is
proposed for the City of Waukesha.

Public Water Supply and Sanitary Sewer Service
As indicated in Table 108, the Controlled Exist-
ing Trend Plan proposes to increase the devel-
oped land area within Waukesha County to about
150 square miles from the 1963 total of 70 square
miles. In 1963 about 30 percent of the developed
land area and 43 percent of the population within
the county were served by sanitary sewer facili-
ties, and 23 percent of the developed land area and
38 percent of the population were served by public
water supply facilities. By 1990 the Controlled
Existing Trend Plan proposes to serve about

89 percent of the developed area and 92 percent
of the population with sanitary sewer and public
water supply facilities. The Corridor Plan pro-
poses to increase the developed area to 137 square
miles and serve about 88 percent of this developed
area and 83 percent of the total population with
sanitary sewer and public water supply facilities.
The Satellite City Plan proposes to increase the
developed area of the county to about 135 square
miles and serve 88 percent of this developed area
and 89 percent of the total population with sanitary
sewer and public water supply facilities.

Population

According to the demographic forecasts and as
indicated in Table 109, the 1963 population level
within Waukesha County would increase by 273,800
persons to 458,000 persons by 1990. Each of the
alternative plans tends to vary from this forecast
under the different land use arrangements pro-
posed. The greatest population increase would
occur under the Controlled Existing Trend Plan,
which proposes an increase of 271,100 persons,
or 147 percent, over the 1963 level. The smallest
increase would occur under the Satellite City Plan,
which proposes an increase of 213,800 persons,
or 116 percent. The Corridor Plan proposes an
increase of 256,900 persons, or 139 percent.

Table 108
EXISTING AND PROPOSED DEVELOPED AREA AND POPULATION SERVED BY PUBLIC
SANITARY SEWER AND PUBLIC WATER SUPPLY IN WAUKESHA COUNTY: 1963 AND 1990
Extent Existing Proposed Plan - 1990
Facility Controlled Satellite
of Service (1963) Trend Corridor City
Developed Area
Total, Square Miles 70. 1 149.7 136.5 134.8
Square Miles Served 20.7 133.0 119.9 118.1
Public Percent Served 29.5 88.8 87.8 87.6
Sewer
Service Population
Total Number 184,200 455,300 441,100 398,000
Number Served 79,950 418,500 365,200 355,200
Percent Served 43.3 91.9 82.7 89.2
Developed Area
Total Square Miles 70.1 149.7 136.5 134.8
Square Miles Served 16.2 133.0 119.9 118.1
Public Percent Served Zﬁ.l 88.8 87.1 87.6
Water
Supply Population
Total Number 184,200 455,300 441,100 398,000
Number Served 64,490 418,500 365,200 355,200
Percent Served 37.6 91.9 82.7 89.2

Source: SEWRPC.
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Table |09
EXISTING, FORECAST, AND PROPOSED POPULATION CHANGES
FOR WAUKESHA COUNTY: 1963 - 1990
o Existing 1963 - 1990 Change 1990
Source Classification (1963) Number Percent Population

Demographic Forecast . . . . . 184,200 273,800 148.6 458,000

Controlled Trend Plan. . « . . 184,200 271,100 147.1 455,300

Corridor Plan. « « « « « o« + o 184,200 256,900 139.4 441,100

Satellite City Plan. « « « + & 184,200 213,800 116.0 398,000
Source: SEWRPC.

Table 110
EXISTING, FORECAST, AND PROPOSED EMPLOYMENT CHANGES
FOR WAUKESHA COUNTY: 1963 - 1990
Existing 1963 - 1990 Change 1990
Source Classification
(1963) Number Percent Employment

Employment Forecast. « « « + « + 33,600 67,700 201.4 101,300
Controlled Trend Plan. . « + +« o« . 33,600 67,700 201.4 101,300
Corridor Plan. + « « & & « « « & & 33,600 67,000 199.4 100,600
Satellite City Plan. « +« +. . . . . 33,600 60,000 178.5 93,600

Source: SEWRPC.

Employment

As a result of the differing land use arrangements
and allocations, county employment levels would
vary from the employment forecasts under two
of the alternative land use plans. As indicated
in Table 110, the greatest employment increase
within Waukesha County would occur under the
Controlled Existing Trend Plan, which proposes
an increase of 67,700 employment opportunities,
or 201 percent, over the 1963 level. The smallest
increase would occur under the Satellite City Plan,
which proposes an increase of 60,000 employment
opportunities, or 179 percent. The Corridor Plan
proposes anincrease of 67,000 employment oppor-
tunities, or 199 percent.

ALTERNATIVE PLAN COMPARISON—
TRANSPORTATION

The more important transportation implications
of the three alternative land use plans previously
described in this report are summarized in this
section. Table 111 indicates the total number of
internal person trips that would be generated by
each of the three land use plan alternatives. The
largest difference in total internal tripmaking
between any two plan alternatives would be 127,000
person trips per average weekday between the
Corridor and Satellite City plans. This difference
represents about 2 percent of the 1990 trips gen-
erated by the corridor plan alternative. A dif-
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ference of this magnitude is considered very small
and not significant for regional planning purposes.

A more significant difference, however, would
occur among the three alternative land use plans
in the spatial distribution of trip productions and
attractions. The spatial distribution of trip pro-
ductions and attractions would roughly coincide
with the spatial distribution of population and
employment, respectivcly, as proposed in each
plan alternative. In the satellite city plan alterna-
tive, for example, a large increase in the trip end
density could be expected inthe immediate vicinity
of the proposed satellite cities of Burlington,
Oconomowoc, Port Washington, West Bend, and
Whitewater.

Table 112 indicates the average trip lengths in
minutes of the internal auto-driver trips that would
be generated by the three land use plan alterna-
tives. The range of these trip lengths is expected
to be very small, both among plan alternatives
and with respect to changes from 1963 to the
1990 plan estimates, The average trip lengths
in minutes of transit person trips are compared
in Table 113. Differences in average trip lengths
among plans are expected to be larger for transit
person trips than for auto-driver trips. It should
be noted that for both transit and auto-driver trips
the average trip length would be longest under the
corridor plan alternative.



Table 11
COMPARISON OF TOTAL INTERNAL PERSON TRIP GENERATION IN THE REGION
ALTERNATIVE LAND USE PLANS 1963 - 1990
Trip Number Controlled Existing Corridor Satellite City
of Trips Trend Plan Plan Plan
Purpose ' Number Number Number
Modified of Percent of Percent of Percent
Category 1963 Survey Trips Change Trips Change Trips Change
Home-Based Work. . . . 1,008,000 1,466,000 45.4 1,458,000 44.6 1,482,000 47.0
Home-Based Shopping. 516,000 1,054,000 104.3 1,032,000 100.0 1,067,000 106.8
Home-Based Other . . 1,131,000 2,185,000 93.2 2,147,000 89.8 2,206,000 95.0
Home-Based School. 249,000 252,000 1.2 252,000 1.2 252,000 1.2
Non-Home-Based 639,000 1,068,000 65.6 1,077,000 68.5 1,086,000 70.0
Total 3,543,000 6,015,000 69.8 5,966,000 68.4 6,093,000 72.0
Source: SEWRPC.
Table 112
COMPARISON OF AVERAGE TRIP LENGTHS FOR INTERNAL
AUTO-DRIVER TRIPS IN THE REGION: 1963 - 1990
Trip Average Controlled Existing Corridor Satellite City
Trip Length Trend Plan Plan Plan
Purpose in Minutes Average Average Average
Modified |Trip Length|Percent|Trip Length|Percent|Trip Length|Percent
Category 1963 Survey| in Minutes | Change | in Minutes | Change | in Minutes | Change
Home-Based Work. 17.87 17.31 -3.2 17.40 -2.7 17.24 -3.6
Home-Based Shopping. 9.20 9.58 4. 9.62 4.5 9.54 3.7
Home-Based Other . 12.38 12.77 3.1 12.70 2.6 12.63 2.0
Non-Home-Based « . . . 12.55 12.75 I+5 12.70 [ 12.52 -0.3
Weighted Average 13.74 13.43 -2.3 13.47 -2.0 13.29 -3.3
Source: SEWRPC.
Table 113
COMPARISON OF AVERAGE TRIP LENGTHS FOR INTERNAL
TRANSIT TRIPS IN THE REGION: 1963 = 1990
Trip Average Controlled Existing Corridor Satellite City
Trip Length Trend Plan Plan Plan
Purpose in Minutes Average Average Average
Modified |Trip Length|Percent|Trip Length|Percent|Trip Length|Percent
Category 1963 Survey| in Minutes [ Change | in Minutes | Change | in Minutes | Change
Home-Based Work. 35.89 37.88 5.5 39.25 9.4 37.00 3.1
Home-Based Shopping. 28.50 25.33 =111 26.98 - 5.3 28.74 0.8
Home-Based Other . . 32.51 32.67 0.5 34.65 6.6 32.60 0.3
Non-Home-Based . 28.37 32.31 13.9 31.71 11.8 31.67 1.7
Weighted Average 33.63 34.88 3.7 36.32 8.0 35.03 4.1

Source: SEWRPC.

While the average vehicle trip length on the arter-

over this period.

In 1963, the average vehicle

ial highway network measured in terms of time
is not expected to change significantly between
1963 and 1990 under any of the alternative plans,
the average vehicle trip length on the arterial
highway network measured in terms of distance
is, however, expected to change substantially

trip length on the arterial highway network was
5.7 miles; in 1990, the average vehicle trip length
on the arterial highway network under the Con-
trolled Existing Trend Plan is expected to increase
to 7.7 miles, under the Corridor Plan to 7.8 miles,
and under the Satellite City Plan, to 7.7 miles.
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The level of transit utilization within the Regionis
expected to vary from 339,000 transit person trips
per average weekday for the Satellite City Plan to
376,000 transit person trips per average weekday
for the Corridor Plan. The difference of 37,000
transit person trips represents 11 percent of the
transit person trips generated under the satellite
city plan alternative. For all three land use plan
alternatives, the percentof transit utilization could
be expected to decrease from 9 percentof the total
person trips generated on an average weekday in
1963 to about 6 percent by 1990. Transit person
trip generation for the three plans is compared
in Table 114.

Comparative auto-driver trip generation within
the Region is indicated in Table 115. The largest
variation in internal auto-driver trip generation
between any two land use plan alternatives would
be 118,000 trips per average weekday between
the Controlled Existing Trend and Satellite City
plans. This difference represents about 3 percent
of the approximately four million auto-driver trips
expected to be generated within the Region on an
average weekday in 1990.

Table

No significant difference in the number of external
automobile and internal and external truck trips
would be expected among the three land use plan
alternatives. A total of 693,000 such trips would
be expected on an average weekday by 1990, which
represents an increase of 75 percent over the
396,000 such trips in 1963.

The large increase expected to occur in vehi-
cle travel on the regional arterial street and high-
way system from 1963 to 1990 is evident from a
comparison of the 1963 traffic flow map (Map 27)
with the 1990 traffic flow map for the exist-
ing plus committed and proposed highway sys-
tems (Map 28). This expected increase in vehi-
cle travel from 1963 to 1990 would not be a new
phenomenon within the Region. Since the end of
World War II, vehicle travel within the Region
has been increasing at an extremely rapid rate.
Map 26 shows the traffic flow on the regional
arterial street and highway system in 1942, Al-
though vehicle travel in this year was somewhat
lower than normal prewar years, due to war-
time rationing of gasoline and tires, a compari-

11y
COMPARISON OF INTERNAL TRANSIT PERSON TRIP
GENERATION IN THE REGION: 1963 - 1990
Trip Number Controlled Existing Corridor Satellite City
of Trips Trend Plan Plan Plan
Purpose o Number Number Number
Modified of Percent of Percent of Percent
Category 1963 Survey Trips Change Trips Change Trips Change
Home-Based Work. . . 154,000 146,000 - 5.1 161,000 4.5 141,000 - 8.4
Home-Based Shopping. . 30,000 33,000 10.1 35,000 16.7 21,000 - 30.0
Home-Based Other . . . 55,000 38,000 - 30.9 41,000 - 25.5 38,000 - 30.9
Home-Based School. . . 60,000 123,000 105.0 123,000 105.0 123,000 105.0
Non-Home-Based . . . 25,000 16,000 - 36.0 16,000 - 36.0 16,000 - 36.0
Total 324,000 356,000 9.8 376,000 16.0 339,000 4.6
Source: SEWRPC. Table 115§

COMPARISON OF

INTERNAL AUTO-DRIVER TRIP

GENERATION IN THE REGION: 1963 = 1990
Trip Number Controlled Existing Corridor Satellite City
of Trips Trend Plan Plan Plan
Purpose o Number Number Number
Modified of Percent of Percent of Percent
Category 1963 Survey Trips Change Trips Change Trips Change
Home-Based Work. . . . 699,000 1,030,000 47.4 1,062,000 51.9 1,055,000 50.1
Home-Based Shopping. 317,000 657,000 107.3 648,000 104. 4 683,000 115.5
Home-Based Other . . 675,000 1,398,000 107.1 1,386,000 105.3 1,435,000 112.6
Home-Based School. . 24,000 24,000 0.0 24,000 0.0 24,000 0.0
Non-Home-Based . . . . 451,000 796,000 76.5 814,000 80.5 826,000 83.1
Total 2,166,000 3,905,000 80.0 3,934,000 81.6 4,023,000 85.7

Source: SEWRPC.
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son of this flow map with the 1963 flow map il-
lustrates the nature of the travel increase. As
a result of this rapid increase, and inconsideration
of the social and economic value and importance
of an efficient transportation system, the Region
presently is committed to a major highway con-
struction program to provide the highway trans-
portation facilities needed to carry this increased
travel demand. Moreover, if such a commitment
is not continued into the next 27-year period (1963~
1990), the additional rapid increase in traffic will
result in severe and widespread traffic congestion.

Therefore, an expanded and integrated system of
streets and highways and local, modified bus rapid
and bus rapid transit facilities is proposed to
carry the 1990 travel demand generated by each
land use plan alternative. The proposed major
regional highway system would be essentially the
same for all three land use plan alternatives,
whereas the proposed arterial street and highway
system would vary. The total mileage of proposed
new and improved street and highway facilities
required to serve the alternative land use plans
is summarized by functional type in Table 116,

The proposed system of modified bus rapid transit
routes would be essentially the same for the

Table

MILES AND CONSTRUCTION COSTS OF PROPOSED NEW AND

STREET AND HIGHWAY FACILITIES
CORRIDOR,

EXISTING TREND,

controlled existing trend and satellite city plan
alternatives and would be confined primarily to
Milwaukee County. The proposed system of such
facilities would be more extensive for the corridor
plan alternative, with service extensions provided
to several communities outside Milwaukee County
that would not be served under the other land use
plan alternatives. The bus rapid transit line pro-
posed to parallel the East-West Freeway from the
Zoo Interchange into the Milwaukee central busi-
ness district is warranted for all three land use
plan alternatives. An additional bus rapid transit
line would be warranted along the Park Freeway
corridor to serve the Corridor Plan.

The 1990 traffic assignments to both the existing
plus committed and proposed freeway systems
would not change substantially among plans. The
volume-to-capacity ratios would not vary appre-
ciably among plans, and the highest volume-to-
capacity ratios would occur in similar locations
for all three plan alternatives. Differences ex-
pected would occur primarily in the newly devel-
oping areas of the Region outside the Milwaukee
urban complex. Volume-to—capacity ratics by
county are displayed in Table 117 for each of the
three land use plan alternatives.
116
IMPROVED ARTERIAL

IN THE REGION - CONTROLLED
AND SATELLITE CITY PLANS

(Costs in Millions of 1966 Dollars)
N Controlled Existing Trend Plan Corridor Plan Satellite City Plan
ew
Functional Improved Improved Improved
Facilities? o Total? it Total? L Total?
Facility Facilities » Facilities Facilities
Con- Con- Con- Con- Con- Con- Con-
Type struction struction struction struction struction struction struction
Miles Cost Miles Cost Miles Cost Miles Cost Mliles Cost Miles Cost Miles Cost
Standard Arterial:
2-lane . . . . . . 91.5($ 19.117 |101.8] § 22.755 193.3( ¢ 41.872 |105.8( $ 23.258 197.3( ¢ 42.375[185.1| $ 40.393 276.6| $ 59.510
y-lane . . « . . 26.6 13.873 |335.2| 189.836 361.8( 203.709 |341.7| 189.651 368.3| 203.524 [375.4| 206.164 402.0| 220.037
6-lane . . . . . . 2.2 2.183 [142.8| 148.926 145.0| 150109 [I42.3| 148.047 I44.5 150.230 [ 140.0( 145.619 142.2| 147.802
Subtotal 120.3 35.173 |579.8 361.517 700.1 396.690 [589.8 360.956 710.1 396.129 |700.5 392.176 820.8 427 .349
Expressway:
y-lane . . . . . . 3.5 6.060 6.5 3.502 10.0 9.562 6.5 3.502 10.0 9.562 6.5 3.502 10.0 9.562
6-lane . . . . . . - - -- -- -- -= - -- - -- -- -- - --
Subtotal 3.5 6.060 6.5 3.502 10.0 9.562 6.5 3.502 10.0 9.562 6.5 3.502 10.0 9.562
Freeway:
Y-lane . . . . . . 180. 1 237.313 | 32.8 22.304 212.9| 259.617 | 32.8 22.304 212.9| 259.617 | 32.8 22.304 212.9( 259.617
6-lane . . . . . . 69.0| 208.558 [ 41.5 31.244 110.5| 239.802 | 41.5 31.244 110.5| 239.802| 41.5 31.244 110.5| 239.802
g-lane . . . . . . 6.6 25.876 - -- 6.6 25.876 -- -- 6.6 25.876 -- -- 6.6 25.876
Subtotal 255.7 471.747 74.3 53.548 330.0 525.295 74.3 53.548 330.0 525.295 74.3 53.548 330.0 525.295
Total 379.5| $512.980 [660.6] $418.567 |1,040.1| $931.547 |670.6/ $418.006 |1,050.1( $930.986 |781.3| $449.226 |1,160.8( $962.206

@ Includes committed facilities for the Controlled Existing Trend,

Source: SEWRPC.

Corridor, and Satellite City plans which had not been programmed through calendar year 1966.
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Map 26 i

1942 REGIONAL TRAFFIC FLOW MAP h
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This 1942 traffic flow map, when compared with the 1963 traffic flow map, illustrates the very rapid increase in
street and highway traffic which has been experienced within the Region in the two decades preceeding this study.
Even allowing for the effects of the war, the highest traffic volumes counted within the Region in 1942 seem very
small indeed when compared to existing and probable future volumes.
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Map 27
1963 REGIONAL TRAFFIC FLOW MAP
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By 1963 street and highway traffic within the Region had increased greatly on an areawide basis and the automobile
was, by an overwhelming proportion, the predominant form of transportation for the movement of people within the
Region. Heavy traffic flows were being carried on facilities, which in 1942 had volumes too light to be plotted on
the flow map, and traffic congestion was a severe problem.
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Table 117

VOLUME-TO-CAPACITY RATIO0S® FOR PROPOSED HIGHWAY NETWORK
BY COUNTY: 1990 CONTROLLED EXISTING TREND,
CORRIDOR, AND SATELLITE CITY PLANS

Controlled Existing Trend Plan Corridor Plan Sateliite City Plan

0.00 - 0.90 0.91 - 1.10 Above .10 0.00 - 0.90 0.91 - I.10 Above .10 0.00 - 0.90 0.91 - 1.10 Above 1.10

County Mileage Percent Percent Percent Percent Percent Percent Percent Percent Percent
of of of of of of of of of

County County County County County County County County County

Mileage | Total [Mileage| Total |Mileage| Total |Mileage| Total |Mileage| Total |Mileage| Total |Mileage | Total |Mileage| Total |Milezge| Total

Kenosha. . . . . « . . 313.8 262.8 83.7 43.6 13.9 7.4 2.4 270.4| 86.2 37.2 1.8 6.2 2.0 268.0 85.4 40.2 12.8 5.3 1.8
Milwaukee. . .+ . « . 934.2 818.8 87.6 85.6 9.2 29.8 3.2 825.5] 88.4 84.5 9.0 24.2 2.6 843. 1 90.3 70.4 7.5 20.7 2.2
Ozaukee. « + « .« . . . 303. 1 280.6 92.6 20.5 6.8 2.0 0.6 283.5| 93.5 18.1 6.0 1.5 0.5 272.7 90.0 27.0 8.9 3.4 1.1
Racine . « « + « « o 410.8 334.6 8.4 70.9 17.3 5.3 1.3 325.9 | 79.4 80.2 19.5 4.7 (] 360.2 87.7 45.9 1.2 4.7 [}
Walworth . . . . . . . 477.5 450.9 94. 4 25.4 5.3 1.2 0.3 425.7 | 89.1 50.5 10.6 1.3 0.3 432.8 90.6 42.9 9.0 1.3 0.4
Washington . . . . . . 418.3 389.7 93.2 24. 4 5.8 4.2 1.0 389.5| 93.1 24.6 5.9 4.2 1.0 386.9 92.5 30.3 7.2 Il 0.3
Waukesha . . . . . . . 813.1 696.7 85.7 102.2 12.6 4.2 1.7 699. | 86.0 104.6 12.9 9.4 (] 729.8 89.8 65.0 8.0 18.3 2.2
Regional Total 3,670.8 3,234.1 88. 1 372.6 10.2 64.1 1.7 3,219.6 | 87.7 399.7 10.9 51.5 1.4 3,293.5 89.7 321.7 8.8 55.5 1.5

@ The significance of the volume-to-capacity ratio ranges used is:

0.00 - 0.90; Under design capacity, fully adequate and safest operational level.
0.91 - 1.10; At design capacity but still adequate.

Akove 1.10; Over design capacity, congested at times

Source: SEWRPC.



Map 28 .

1990 REGIONAL TRAFFIC FLOW MAP
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A comparison of the 1990 traffic flow map with the 1942 and 1963 traffic flow maps indicates that the very rapid
increase in street and highway traffic experienced from 1942 to 1963 may be expected to continue to 1990. Unless
a major highway construction program is undertaken to provide the highway transportation facilities needed to
carry this increased travel demand, severe and widespread congestion will result.
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Traffic assignment volumes on the existing plus
modified rapid transit system would be very simi-
lar for the controlled existing trend and satel-
lite city plan alternatives, while for the corridor
plan alternative these assignment volumes would
be somewhat higher.

In summary, the three land use plan alternatives
are strikingly similar with respect to their trip-
generating characteristics and the major trans-
portation facilities which would be required to
serve them. In general, the loadings on the pro-
posed transportation systems would be similar,
with traffic assignment volumes to major ele-
ments of the system in the same locations showing
close agreement for all three plans. Assignment
volumes to the transit system differ more widely
than for the highway system; but these, too, are
quite similar,

Plan Evaluation—Satisfaction of Standards

The specific land use and transportation system
development objectives to be met by the regional
land use and transportation plans, together with the
standards which relate these objectives to physical
development proposals and facilitate evaluation of
the ability of the alternative land use plans to meet
the chosen objectives, have been described earlier
in this report. In order to determine the ability
of the land use and transportation plans to meet
the development objectives, the alternative land
use and transportation plans were scaled against
the standards supporting each development objec-
tive. The following section presents the results
of this procedure.

Land Use Standards

Tablel18indicates the extent to which each alter-
native land use plan meets each land use standard.
Determination of the adequacy of the plan proposals
to meet the standards was based upon evaluation
of the incremental land use development proposals
and not upon evaluation of the total future land use
pattern. While many of the entries in the table
are self-explanatory, some additional explanations
and comments, with respect to certain standards,
are appropriate.

Objective 1, Standard 2

The land use plan design methodology provides
approximately 6 acres of governmental and insti-
tutional land for each additional 1,000 persons
under each plan. Because of the unique locational
requirements for such institutional uses as col-
leges, hospitals, and cemeteries and for presently

188

unforeseen large county, state, or federal govern-
mentaluses, and in the absence of a regional com-
munity [acilities plan, the standard can only be
partially met under each alternative plan through
the allocation of land area for the known or antici-
pated local and regional uses.

Objective 1, Standard 3(a)

The local park and recreation standard is only
partially met under each of the alternative land
use plans in that only that area requirement for
neighborhood parks has been provided in each of
the alternative plans. Land area was not allocated
for such park or recreational facilities as play-
fields, community and county parks, and special
use areas, such as golf courses, since the spatial
location of these community parks should be deter-
mined throughmore detailed local planning efforts,
It should be noted, however, that the necessary
land for these community parks is readily avail-
able within the primary environmental corridors.

Objective 1, Standard 4

The allocation of land uses for commercial and
service uses does not meet the standard under any
of the alternative land use plans because, in the
preparation of the plans, a portion of the total an-
ticipated growth in commercial and service em-
ployment was assigned to existing commercial
areas which, although fully developed physically,
possess a potential for increased development.
This resulted in an overall intensification of em-
ployment on land in commercial use. The stand-
ard is met, however, for all new commercial and
service land use development.

Objective 1, Standard 5

The allocation of land area for industrial uses
does not meet the standard under two of the alter-
native land use plans because, as in the case of
commercial and service employment, the existing
industrial areas within the Region were assigned
additional employment under each of the alterna-
tive plans. The demonstrated ability of the exist-
ing regional industrial centers to absorb additional
employees without a corresponding increase in
physical plant capacity is the primary reason for
this employment allocation procedure. It should
be noted that under the Satellite City Plan more
industrial land was set aside in the outlying com-
munities than under the other two plans, and under
this plan the standard was consequently met.

Objective 3, Standard 2(a)
There are 99 lakes within the Region which have




Table
COMPARISON OF RELATIVE ABILITY OF THE PROPOSED ALTERNATIVE

LAND USE PLANS TO MEET LAND USE DEVELOPMENT STANDARDS

Objective

Controlled
Existing Trend
Plan

Corridor
Plan

Satellite City
Plan

Objective No. |

Standard

Residential Land Allocation

3

. Low-density - 250 acres/|,000 persons?, .
Medium-density - 70 acres/1,000 persons?.
c. High-density - 25 acres/|,000 persons?. .

o

Governmental and Institutional Land Allocation®?

a. Local - 6 acres/|,000 added population. .
b. Regional - 3 acres/1,000 added population

Park and Recreation Land Allocation
a. Local - |0 acres/!,000 added population®,
b. Regional - 4 acres/|,000 added population

Commercial Land Allocation?

a. 5 acres/100 added employees . . . . . . .
Industrial Land Allocation?

a. 7 acres/100 added employees . « « + 4 . .

Objective No. 2

Standard

2.

3.

Residential Planning Units®. . . . . . . . .
Regional Commercial Land Location? . . . . .
Major Industrial Land Location?. . . . . . .

Objective No. 3

Standard

3.

Soils

a. Urban uses? . . . . . . .. .. ...
b. Rural uses? . . « v v v v & 4 v e e e
c. Sanitary sewer service areas? . . . . . .

Inland Lakes and Streams
a. Large inland lakes - over 50 acres

1) 25 percent of shore in natural state .
2) 10 percent of shore in public use. . .

3) 50 percent of shore in nonurban uses .

b. Small inland lakes - under 50 acres

1) 25 percent of shore in natural state®
c. Perennial streams

1) 25 percent of shore in natural stateb.

2) 50 percent of shore in nonurban usesq

3) Restrict urban uses in flood plains? .

4) Restrict development in channels and floodways®9.

Wetlands

a. Protect wetlands over 50 acres and those with

resource value? . . . . . . .00

high

Met
Met
Met

Partially met
Partially met

2.80 ac./1,000
5.10 ac./1,000

3.37 ac./100

6.34 ac./100

Could be met
Met

Met

Met
Met
Met

Met for 55 of
99 lakes
Met for 17 of
99 lakes
Met for 62 of
99 lakes

Could be met

Met for |21 of

129 streams

Met for 121 of

129 streams
Met

Met

Met

Met
Met
Met

Partially met
Partially met

2.57 ac. /1,000
5.10 ac./1,000

3.20 ac. /100

6.21 ac./100

Could be met
Met

Met

Met
Met
Met

Met for 55 of
99 lakes
Met for |7 of
99 lakes
Met for 62 of
99 lakes

Could be met

Met for 121 of

129 streams

Met for 121 of

129 streams
Met

Met

Met

Met
Met
Met

Partially met
Partially met

2.78 ac./|,000
5.10 ac./1,000

3.43 ac./100

7.04 ac./100

Could be met
Met

Met

Met
Met
Met

Met for 55 of
99 lakes
Met for 17 of
99 lakes
Met for 62 of
99 lakes

Could be met

Met for 121 of

129 streams

Met for 121 of

129 streams
Met

Met
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Table

118 (continued)

Objective

Controlled
Existing Trend
Plan

Corridor
Plan

Satellite City
Plan

4. Woodlands

a. |0 percent of watershed®, . . . . .. ...
b. 40 acres each of 4 forest types®. . oo
c. b5 acres/1,000 population . . . . . . « .

5. Wildlife?

a. Maintain a wholesome habitat. . « . « « . .
Objective No. 4

Standard

Planning units?. L oL L oL

. Major Transportation Routes Penetrating Residential

b

2. Major Transportation Routes Penetrating Resource Areas”. .

3. Transportation Service to Appropriate Areas® .

4. Transportation Terminal Areas® . . . . . . . .
5. Sewer Service to Residential Areas . . . . . .

6. Water Sypply to Residential Areas. . . . . . .

7. Maximize Use of Existing Transportation and Utility Facilities?.

Objective No. 5

Standard
. Physical Self-Containment of Residential

N

. Appropriate Land Uses Within Residential

0

Objective No. 6

Standard

. Major Industrial Site Requirements? . . . . .

. Local Commercial Site Requirements®. . . . . .

N

3. Major Commercial Site Requirements?. . . . . .
Objective No. 7

Standard

. Local Park Spatial Location® . . . . . . . . .

2. Regional Park Spatial Locationd . . . . . .

Objective No. 8

Standard

. Preserve Prime Agricultural Areas. . « « « « .

2. Preserve Other Appropriate Agricultural Areas.

(o}

Planning Units® .

c

Planning Units® .

3. Variety of Housing Within Residential Planning Units®., . .

Partially met
Could be met
23 ac. /1,000

Met

Could be met

Partially met
Could be met

Could be met

100 percent
served
100 percent
served

Met

Could be met

Could be met

Could be met

Met
Could be met

Met

Could be met

Met

95 percent
preserved

35,000 acres lost

Partially met
Could be met
23 ac. /1,000

Met

Could be met

Partially met
Could be met
Could be met
95 percent
served

95 percent
served

Met

Could be met

Could be met

Could be met

Met
Could be met

Met

Could be met

Met

96 percent
preserved

18,000 acres lost

Partially met
Could be met
23 ac. /1,000

Met

Could be met

Partially met
Could be met
Could be met
87 percent
served

87 percent
served

Met

Could be met

Could be met

Could be met

Met
Could be met

Met

Could be met

Met

97 percent
preserved

25,000 acres lost

a
b
c

d

This standard has been met under each of the alternative land use

This standard is explained briefly in the accompanying text.

This standard could be met only by local community actien.

plans because it served as an input to the plan design process.

Only that woodland cover contained within the primary environmental corridors was assumed to be preserved.

Source: SEWRPC.
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a surface area in excess of 50 acres. Fifty-five
lakes, or 56 percent of the total, presently have
25 percent or more of their shoreline mileage in
a natural state. Seventeen lakes, or 17 percent of
the total, presently have 10 percent or more of
their shoreline frontage devoted to public recrea-
tional uses. Sixty-two lakes, or 63 percent of the
total, presently have 50 percent or more of their
shoreline mileage devoted to urban usesother than
public recreation.

Objective 3, Standard 2(c) (1) and (2)

There are 129 perennial streams within the Region;
all but 8 of these streams, or about 94 percent,
meet this standard.

Objective 3, Standard 4(a)

This standard is not met under any of the alter-
native land use plans because none of the 11 major
watersheds within the Region presently contain
enough woodland cover to constitute the required
10 percent of the total watershed area. It should
be noted, however, that the two largest watersheds
within the Region, the Fox River watershed and
the Rock River watershed each contain woodland
cover totaling over 9 percent of the watershed land
area. If this standard were to be fully met within
the Region, a reforestation program would be re-
quired in each of the 11 watersheds.

Objective 3, Standard 5

This standard is met under each of the alternative
land use plans because all of the primary environ-
mental corridors are proposed to be preserved.
These corridors contain 168,000 acres, or about
88 percent, of the remaining high- and medium-
value wildlife habitat areas within the Region.

Objective 4, Standard 1

The effective evaluation of this standard can only
be made once the final right-of-way and specific
alignment for proposed transportation facilities
are established. These determinations are more
feasible at a later stage of the planning process.
This standard could, however, be met through
proper design under each of the alternative plans.

Objective 4, Standard 2

Because the prime natural resource areas are
located in the environmental corridors, which are
generally of a linear configuration, it is unlikely
that all proposed new major transportation routes
could be located so as to avoid any penetration of
these areas. Consequently, the ability of any plan
to satisfy this objective can best be measured by

how little this standard is violated. It should
be noted, however, that new major transportation
route locations are not specified as such in the
alternative plans. They are instead identified as
transportation corridors which would generate
enough traffic to warrant high service level type
facilities. An analysis of the relationship be-
tween the proposed major highway corridors and
the environmental corridors reveals that about
1,700 acres, or 0.5 percent, of the area of the
environmental corridors might be required for
proposed major transportation facilities.

Transportation Standards

Tablel19indicates the extent to which the trans-
portation standards are met under eachalternative
land use-transportation plan. Unlike the procedure
followed for the land use plan, determination of
the adequacy of the transportation plan proposals
to meet the standards under each land use plan
alternative was based primarily upon the evalua-
tion of the total future transportation system.
While most of the entries in the table are self-
explanatory, some additional explanations and
comments, with respect to certain standards,
are appropriate.

Objective 1, Standard 1

In order to determine the relative accessibility of
the various subareas within the Region under the
proposed transportation system, three combined
accessibility indices ? were computed for all zones
within the Region, one for each land use plan. The
combined accessibility index measures the ease
with which activity® can be reached anywhere
within the Region, the higher the index, the greater
the accessibility. The combined index for any zone
was calculated by summing eight indices computed
for the zone, one for each of four trip purposes
by both highway and transit modes. These com-
bined indices were plotted as iso-accessibility
lines for each of the three land use plans and are
shown on Maps 29, 30, and 31.

A comparison of the three iso-accessibility maps
indicates that: the areas of the highest accessi-
bility within the Region are located at relatively
short distances from the central portion of Mil-
waukee County, the areas containing the two high-
est value iso-accessibility lines would be located

2 For a mathematical statement of the accessibil-
ity index, see Footnote 6, Chapter IV, on page 61 of
this volume.

3Activity is defined as a location where a trip

destination can be satisfied for all trip purposes
except school.
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Map 29
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The areas of highest accessibility to all land use activity within the Region may, by 1990, be expected to be
located in western Milwaukee County under the Controlled Existing Trend Plan, with lesser "peaks" apparent in
eastern Racine and Kenosha counties and with a "ridge" extending into eastern Milwaukee County.
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Map 30
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As under the Controlled Existing Trend Plan the areas of highest accessibility within the Region may, by 1990, be
expected to be located in western Milwaukee County under the Corridor Plan. The "peaks", however, are somewhat

higher and smaller in areal extent, and several outlying areas of the Region exhibit higher accessibility.
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Table 119

COMPARISON OF RELATIVE ABILITY OF THE PROPOSED TRANSPORTATION SYSTEM TO MEET THE
TRANSPORTATION SYSTEM DEVELOPMENT STANDARDS UNDER EACH LAND USE PLAN ALTERNATIVE

Objective Controlled Existing Corridor Satellite City
Trend Plan Plan Plan
Objective No. |
Standard
|. Adequate Accessibility? . . . . . . .. Met Met Met
93.1 percent of arterial|93.1 percent of arterial|94.0 percent of arterial
2. Volume-to-Capacity Ratio Equal To or streets and highways; streets and highways; streets and highways;
Less Than 1.0% + . v v v v v o o & & & 100 percent of transit 100 percent of transit 100 percent of transit
route mileage route mileage route mileage
Objective No. 2
Standard
I. Transit Warrants® . . . . . . .. ... Met Met Met
2. Local Transit Service®. . . « . . . . Could be met Could be met Could be met
3. Transit Headways® . +« « « + & & v « « & Could be met Could be met Could be met
Y. Transit Stop Spacing® « . v « « « + . . Could be met Could be met Could be met
5. Transit Loading Factors®. . . . . . . . Could be met Could be met Could be met
6. Transit Route Alignment®. . . . . . .. Could be met Could be met Could be met
7. Percent Transit to CBD?
Milwaukee. + v v « « v v v o v 0 4 . 22.8 percent 24.0 percent 21.8 percent
Racine . « « « & v + ¢ v v 4 0 e . 4.3 percent 4.1 percent 3.8 percent
Kenosha. . . . . . « « .« « + .« .« . 3.6 percent 3.5 percent 3.6 percent
8. Provision of Transit Peak Hours?. . o . Met Met Met
9. Parking at Park-and-Ride Stations®. . . Could be met Could be met Could be met
10. Freeway Warrants? . . . . . . .. ... Met Met Met
1. Arterial Warrants®. . . . . . . . . . . Met Met Met
12. Walking Distance for Short-TermParkers®. Could be met Could be met Could be met
13. Parking Spaces in CBD's. . . . . . « . Could be met Could be met Could be met
Objective No. 3
Standard
I. Minimize Vehicle Hours of Travel. . . . 928,000 hours per day 930,000 hours per day 931,000 hours per day
2. Overall Speeds
Freeways « « v « v & « & 2 « & & 2 W 42 miles per hour 42 miles per hour 42 miles per hour
Standard Arterials . . . . « . « . . 30 miles per hour 30 miles per hour 3} miles per hour
3. Maximize Proportion of Vehicle Miles 42.6 percent 42.9 percent 42.4 percent
on Freeways +« o« « + & 2 &+ & o o & & .
Maximize Pefcent Rapid and Modified 38.2 percent 42.5 percent 37.6 percent
Rapid Transit Utilization . . . . . . .
Objective No. 4
Standard
|. Volume-to-Capacity Equal To or Less 88.0 percent of arterial|87.7 percent of arterial [89.6 percent of arterial
Than 0.9: + « v v + ¢ v v v 0 0 e e e streets and highways streets and highways streets and highways
2. Maximize Proportion of Vehicle Miles 42.6 percent 42.9 percent 42.4 percent
on Freeways . « « « o o o s o o s o o
Maximize Percent Transit Utilization. . 5.9 percent 6.3 percent 5.6 percent
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Table

119 (continued)

Objective

Controlled Existing
Trend Plan

Corridor
Plan

Satellite City
Plan

2.

3.

Objective No. 5

Standard
I

Minimize Operating COStsd P
Minimize Capital Investment®. . . .

Minimize Total Costs. . . . . .

. Minimize Vehicle Miles of Travel. . . .

Use of Existing and Committed
Transportation System®. . . . . . « . .

Objective No. 6

Standard
|. Minimize Penetration of Neighborhoods®.

Minimize Dislocation® . . .

Minimize Penetration of Environmental
CorridorsSe v v v v 4 4 4 w4 e e e s

Advance Reservation of Right-of-Way?.

. Minimize Destruction of Cultural Sites®

Minimize Use of Land for Transportation

$22.06 billion
$ 2.06 billion
$24.12 billionf

31,822,000 miles per day

Met

Could be met

Could be met
Could be met
Partially met
Could be met

65.99 square miles

$22.11 billion
$ 2.05 billion
$24.16 billionf

31,912,000 miles per day

Met

Could be met

Could be met
Could be met
Partially met
Could be met

61.25 square miles

$22.21 billion
$ 2.09 billion
$24.30 billionf

32,331,000 miles per day

Met

Could be met

Could be met
Could be met
Partially met
Could be met

66.34 square miles

System

Objective No. 7

Standard

|. Minimize Disruption of Visual Axes® . .

2. Design Standards® . . . . + « 4 .

Could be met

Could be met

Could be met Could be met

Could be met Could be met

@ This standard is explained briefly in the accompanying text.

b This standard has been met under each of the alternative land use plans because it served as an input to the plan design process.

€ This standard could be met only by local community or private action.

d Only includes travel on SEWRPC net (interzonal travel only).

€ Includes maintenance (includes off-net facilities).

f poes not include cost of rapid transit proposals estimated at $20,575,000 under the Controlled Existing Trend and Satellite City plans, or

$36,145,000 under the Corridor Plan.
Source: SEWRPC.

in western Milwaukee County, and the values of
these lines would be highest under the Controlled
Existing Trend Plan., These phenomena reflect
the higher concentration of activity that would
exist in western Milwaukee and eastern Waukesha
counties under this land use plan and, consequently,
the greater accessibility to urban activity for the
residents of these areas. The accessibility of
southern Milwaukee County would also be highest
under the Controlled Existing Trend Plan, thereby
reflecting the increased activity in this area and
the accessibility to it. Under the other two land
use alternatives, development would be curtailed
to various degrees in the newly urbanizing areas
surrounding the Milwaukee, Racine, and Kenosha

urban complexes. Areas in the vicinity of the
freeway corridors, particularly in the vicinity of
the corridors occupied by IH 94 and USH 45, 41, and
141, would have significantly higher accessibilities
than the areas between these corridors, although
the levels of accessibility would vary under the
three land use plans.

The immediate environs of the cities of Burlington,
Oconomowoc, Port Washington, West Bend, and
Whitewater would have the highest accessibility
under the Satellite City Plan, demonstrating the
greater concentration of activity and the subse-
quent higher accessibility of these areas under
this plan. The areas between these satellite cities
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and the Milwaukee urban complex have their high-
est accessibility under the Satellite City Plan
instead of under the Corridor Plan, as might be
expected, apparently due to the greater opportuni-
ties provided to reach activity under the Satellite
City Plan. The iso-accessibility lines further
indicate that a pronounced pattern of high acces-
sibility would develop under the Satellite City
Plan in certain short corridors within the Region.
These accessibility corridors would not be as pro-
nounced under the other two land use plans.

Although the transportation system does provide
the required relative accessibility for all three
land use plans, it serves the Controlled Existing
Trend Plan most effectively and the Corridor Plan
least effectively. It is important to note that the
proposed transportation system would provide
generally lower accessibility to those areas of
the Region lying within the primary environmental
corridors. Under the Controlled Existing Trend
Plan, the largest proportion of the environmental
corridors would be in the lower two categories
of accessibility, while under the Satellite City Plan
the smallest proportion of those corridors would
be in the lowest two categories of accessibility.

Objective 1, Standard 2

Table119lists for this standard the percentage of
highway and transit route mileage which would
have capacities adequate to carry the anticipated
traffic loads generated by the three land use plan
alternatives. Implicit in the ability of the proposed
facilities to meet the traffic demand is the fact
that these facilities were located and designed
consistent with the trip generating and trip inter-
acting characteristics of the various land uses
delineated in the land use plan alternatives. The
methodology by which this standard has been met
was described in Chapter IV of this volume. Since
the same transportation system design method-
ology has been applied to all three land use plan
alternatives, this standard has been met equally
well for all three land use plans.

Objective 2, Standard 7

In 1963 transit trips to the central business dis-
tricts of Milwaukee, Racine, and Kenosha com-
prised 34, 8, and 7 percent, respectively, of the
internal person trips made to these districts on an
average weekday. By 1990 it is expected that these
proportions will be reduced to 23, 4, and 4 percent,
respectively, under the Controlled Existing Trend
Plan; 24, 4, and 4 percent, respectively, under the
Corridor Plan; and 22, 4, and 4 percent, respec-
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tively, under the Satellite City Plan. Although the
standard stating that the existing proportion of
transit utilization to the major central business
districts of the Region be maintained is thus not
met, it should be noted that the total number of
transit trips to these districts are expected to
show only slight declines. In 1963 transit trips to
the central business districts of Milwaukee, Ra-
cine, and Kenosha totaled approximately 51,200,
2,000, and 1,900, respectively. By 1990 it is ex-
pected that these totals will be approximately
41,000, 1,400, and 1,200, respectively, under the
Controlled Existing Trend Plan; 42,900, 1,400, and
1,100, respectively, under the Corridor Plan; and
39,200, 1,400, and 1,200, respectively, under the
Satellite City Plan.

Objective 6, Standard 4

As partof the initial SEWRPC land use-transporta-
tion study, 28.5 miles of major transportation cor-
ridor will be surveyed for the purpose of facility
centerline and right-of-way delineation so that the
necessary right-of-way could be protected from
urban development through official mapping.* An
additional 45.2 miles have been aerially photo-
graphed in preparation for detailed mapping, and
the continuing land use-transportation study pro-
vides for the future completion of this additional
mapping. Therefore, this standard would be met
at least for important segments of the major
transportation facilities.

Plan Evaluation—Satisfaction of Objectives

The tabulations of the relative ability of the alter-
native land use and transportation plans to meet
the development standards were carefully eval-
uated by the Technical Coordinating and Advisory
and the Intergovernmental Coordinating Commit-
tees on Regional Land Use-Transportation Planning
and by the Regional Planning Commission itself.
Through these committee and Commission evalu-
ations, it was concluded that the degree to which
the alternative plans met the development stand-
ards, and therefore the development objectives,
did not vary sufficiently to justify recommending
a radical departure from historic development
trends, thereby disregarding the heavy commit-
ment of capital to public utilities and facilities by
certain units and agencies of government within
the Region in anticipation of development. This
conclusion was substantiated by an independent
staff evaluation of the alternative plans utilizing

4 See SEWRPC Planning Guide No. 2, Official Mapping
Guide, February 1964.




Map 31

ACCESSIBILITY TO
LAND USE ACTIVITY
SATELLITE CITY PLAN

1990
LEGEND
Accessibility Units

0 -y

s HACKSON]

.

30 - 39

4O - ug

50 - 59

60 - 69

REREOO0O0O0

70 OR MORE

16 BENOTEY . MUSKFSO a

&

sl | wagrna émJgaJ#&hbjﬁﬁi;;'--
R(?II NE cO
1 S

o\

ERIGHTD

| VIR CARE VT

‘;Qf“¢

The effect of the proposed satellite cities on accessibility within the. Region is evident in their immediate
vicinity although areas of highest accessibility would still occur in northwestern Milwaukee County.
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the rank-based expected value method. Appli-
cation of this method permitted determination
of the extent to which each land use and trans-
portation plan met each specific regional land
use and transportation system development ob-
jective. Application of this method required the
following steps:

1. The land use and transportation standards
were ranked under each objective in order
of importance. (See Appendix Tables A-27
and A-28.) '

2. Each standard was assigned a numerical
value based upon the extent to which it was
met under each alternative land use and
transportation plan. A numerical value of
3, 2, or 1 was assigned to each standard
in one of two ways: if the standard was
expressed in numerical terms, the three
values were assigned to the three alterna-
tive plans on the basis of the rank order of
the quantified criteria; if each alternative
plan met the standard to the same degree,
as determined by numerical criteria, or if
the standard was expressed in qualitative
terms, a value was assigned on the basis
of whether the standard was fully met
(3), partially met (2), or could be met

(1) through community, neighborhood, or-

private planning efforts.

Once each plan had been assigned a value under
each standard, a plan value was computed for each
specific regional development objective by mul-
tiplying the value of the plan under each supporting
standard by the rank order of the standard under
each objective, and summing these products for
each plan. The resulting plan values were then
assigned rank order values on the basis of the
results of the procedure. The computations are
shown in matrix form in Appendix Tables A—29
and A—30, and the results were summarized for
Tables120and 121,

Plan Evaluation—Plan Selection

The final selection of a recommended land use and
transportation plan from among the alternatives,
as indicated earlier, is predicated on the total
ability of each of the alternative plans to meet the
specific land use and transportation system devel-
opment objectives. Since some of the objectives
pertain to similar functional areas and since the
satisfaction of the various objectives have vary-
ing importance, the land use and transportation
system development objectives were each grouped
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Table 120

COMPARISON OF RELATIVE ABILITY
OF THE ALTERNATIVE LAND USE
PLANS TO MEET THE SPECIFIC

DEVELOPMENT OBJECTIVES

Plan Value Under Land Use Plan (V)
Objective Controlled Satellite
Existing | Corridor City
Trend Plan Plan Plan
| 2 | 3
2 2 2 2

Source: SEWRPC.

into three major categories in order to facilitate
total plan evaluation. These groups were then, in
accordance with the first steps of the rank based
expected value method, ranked in order of impor-
tance. It should be noted, however, that this
ranking of the grouped objectives is necessarily
conditioned by present environmental conditions
within the Region and the present state of plan-
ning at the regional level. As time passes and
certain areawide development objectives are ful-
filled, others may grow in relative importance.
Thus, plan evaluation must also be a part of the
continuing land use-transportation planning proc-
ess. The grouped objectives are shown in Appen-
dix Table A-31 and Appendix Table A-32,

The next step in the rank based expected value
method of plan evaluation and selection requires
that each alternative plan be assigned a value
_ Table 121
COMPARISON OF RELATIVE ABILITY OF THE
PLANNED TRANSPORTATION SYSTEM TO MEET
THE TRANSPORTATION OBJECTIVES UNDER
THE ALTERNATIVE LAND USE PLANS

Plan Value Under Land Use Plan (V)

Controlled Satellite
Existing Corridor City
Trend Plan Plan Plan

Objective

No o E WN —
— N WD WWN
—WNWNN —

3
|
I
|
|
|
|

Source: SEWRPC.



under each group of ranked development objectives
in descending rank order. A plan implementation
probability value is then selected for each alter-
native plan, and the value of each alternative
plan computed.

Plan implementation probability values of 0.6, 0.3,
and 0.1 were assigned to the controlled existing
trend, corridor, and satellite city planalternatives,
respectively, The Controlled Existing Trend Plan
was assigned the highest probability of imple-
mentation because of its heavy reliance on the
continued effect of the urban land market in deter-
mining the location, intensity, and character of
future development within the Region and its con-
formance to logical utility service areas and local
development plans. Thus, historic development
trends would be altered only slightly under the
Controlled Existing Trend Plan, as required to
meet regional development objectives. The Corri-
dor Plan was assigned an intermediate probability
of implementation value because, while it repre-
sents a more radical departure from historic
development trends, it does recognize the con-
tinued effect of major transportation routes upon
the location, intensity, and character of future
development. Historic development trends would
have to be more severely altered than under the
Controlled Existing Trend Plan and development
restricted in certain areas already committed to
development through utility service extensions.

Table

The Satellite City Plan was assigned the lowest
probability of implementation value because it
represents the most radical departure from his-
toric development trends. It not only ignores
local development plans to a considerable extent
but would require severe development restric-
tions to be imposed on areas presently committed
to development.

The final results of the plan evaluation and selec-
tion procedure are shown in matrix form for the
alternative land use plans in Table122and for the
alternative land use-transportation system plan
combinations in Table 123, These results indicate
that the Controlled Existing Trend Plan best meets
the regional land use and transportation system
development objectives.

OVERRIDING CONSIDERATIONS

Earlier in this report, it was emphasized that full
evaluation of the alternative plans could not be
achieved through application of the development
objectives and standards alone but that five over-
riding considerations would have to be recognized
in the full plan evaluation process.

First, it was indicated that each proposed trans-
portation plan must constitute an integrated sys-
tem. Each alternative land use and transportation
plan proposed herein meets this requirement since
the plan design methodology applied dealt with the

122

LAND USE PLAN SELECTION CRITERIA

X Provide for A Balanced Provide for An Appropriate Meet the Design
Major Allocation of Spatial Distribution Requirements of the
Group Land? of Land Uses? Major Land Uses? Plan
Objective Rank Order of Rank Order of Rank Order of
Plan Group Objective=3 Group Objective =2 Qroup Objective = | value
Rank Order Value Rank Order Value Rank Order Value
of Plan? of Plan? of Plan?
Probability
Controlled
of
Existing . 2 3 | 7.8
Implementation
Trend
= 0.6
Probability
of
Corridor . | 2 2 2.7
Implementation
= 0.3
Probability
Satellite of
. 3 | 3 1.4
City Implementation
= 0.1
4 Includes the objectives listed under this group in Appendix Table A-31.
b Based on the rank order value as shown in Appendix Table A-29.
Source: SEWRPC.
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Table

123

TRANSPORTATION PLAN SELECTION CRITERIA

Maj Serve Land Use Provide Appropriate Provide for An
ajor Pattern and Meet Transportation at An Economical
Group Travel Demand? Adequate Service Level? Transportation System? Plan
Objective Rank Order of Rank Order of Rank Order of
Plan Group Objective =3 Group Objective =2 Group Objective = | value
Rank Order Value Rank Order Value Rank Order Value
of Plan of Plan? of Planb
Probability
Controlled
of
Existing . 2 3 3 9.0
Implementation
Trend
= 0.6
Probability
of
Corridor . 3 2 2 4.5
Implementation
= 0.3
Probability
Satellite of
. 3 | | 1.2
City Implementation
= 0.1

@ Includes the objectives listed under this group in Appendix Table A-32. .

b Based on the rank order value as shown in Appendix Table A-30.

Source: SEWRPC.

transportation elements solely as an integrated
system and incorporated the application of traffic
simulation models for quantitative plan test.

Second, it was indicated that, in addition to appli-
cation of the development standards, an evaluation
of each transportation system plan must be made
on the basis of cost. Total construction and main—
tenance cost estimates were, therefore, prepared
for the transportation element of each alternative
land use and transportation plan; and these are
summarized in a following section of this report.

Third, it was indicated that it was unlikely that
any one plan proposal would meet all of the devel-
opment standards completely and that the extent to
which each standard was met, exceeded, or vio-
lated must serve as a measure of the ability of
each alternative plan proposal to achieve the spe-
cific objectives which the given standard comple-
ments. An evaluation procedure was developed to
accommodate this consideration and thereby facili-
tate the plan evaluation and selection process.
This procedure consists of an adaptation of the
rank-based expected value method of evaluation
applied in corporate decision-making, and the
results werc dcscribed in the preceding section of
this report.

Fourth, it was indicated that certain objectives and

standards may be in conflict and require resolu-
tion through compromise and that meaningful plan
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evaluation can take place only through a compre-
hensive assessment of each of the alternative
plans against all of the objectives and standards.

Application of the rank—based expected value
method of plan evaluation utilized herein assists
in achieving the necessary comprehensive assess-
ment, and any compromises necessary to re-
solve conflicts are accommodated in the ranking
of development standards and objectives.

Finally, it was indicated that the standards must
be very judiciously applied to areas or facilities
which are already partially or fully developed,
since strict application might indicate the require-
ment of extensive renewal or reconstruction pro-
grams, Accommodation of this consideration was
achieved for the land use plans through evaluation
of the plans against the development standards on
the basis of the incremental land use proposals
rather than on the basis of the ultimate land use
pattern proposed. For the transportation system
plans, however, the evaluation was based upon the
full ultimate system; and careful consideration
was given to the need for facility reconstruction.

TRANSPORTATION SYSTEM COST ANALYSIS

In order to facilitate full plan evaluation, esti-
mates of the overall cost of implementing the
proposed transportation plan under each of the
alternative land use plans were prepared. These
estimates were prepared byapplying unit improve-




ment costs to the estimated mileage of proposed
future improvements, including construction of
new facilities and reconstruction of certain exist-
ing facilities, which would be required to pro-
vide adequate arterial street and highway sys-
tem capacity by 1990; by applying unit improve-
ment costs to the estimated mileage of new col-
lector and local or minor streets necessary to
serve new urban development; and by preparing
special estimates of the cost of constructing the
proposed bus rapid transit facilities. In addition,
the costs of maintaining the proposed and existing
arterial street and highway systems and the pro-
posed and existing collector and minor street sys-
tems were separately estimated.

Unit cost data for the construction and mainten-
ance of facilities required to provide and maintain
adequate system traffic capacity were obtained
primarily from the local units of government and
the District Offices of the State Highway Com-
mission of Wisconsin and reflect recent experi-
ence in southeastern Wisconsin. These unit costs
were summarized on a per mile basis for right-
of-way acquisition, construction, engineering, and
resurfacing by three subareas of the Region: Mil-
waukee and eastern Waukesha counties, Racine and
Kenosha counties east of IH 94, and the remainder
of the Region and are set forth in Appendix Table
A—33. The mileage of existing and proposed
arterial facilities for each improvement and main-
tenance category was taken directly from the arte-
rial network maps representing the existing and
proposed systems,

Table

Unit cost data for collector and minor street con-
struction and maintenance were developed from
information provided by the local units of govern-
ment and the State Highway Commission of Wiscon-
sin. These unit costs were expressed separately
for collector and for minor streets as a lump sum
per mile for construction and for maintenance.
The mileage of new collector and minor street
facilities was calculated by applying an appro-
priate factor, representing the proportion of land
normally devoted to streets and highways in urban
areas under good subdivision design practices, to
the land area to be converted from rural to urban
use over the plan design period. Construction and
maintenance costs were estimated for these facili-
ties and added to the costs of constructing and
maintaining the arterial street and highway system
to obtain total highway construction and mainten-
ance costs over the plan design period. Mainten-
ance costs for proposed facilities were assumed to
accrue for one-half of the 1967 to 1990 plan imple-
mentation period, based upon the assumption that
the proposed facilities would be constructed at
a uniform rate throughout this period.

The resulting total cost estimates, based on 1966
unit prices, for the highway portion of the pro-
posed transportation systems are set forth in
Table 124. As indicated, the Corridor Plan would
result in the lowest total cost for arterial highway
construction necessary to provide increased traf-
fic capacity estimated at $931 million, while the
Satellite City Plan would result in the highest cost,
estimated at $962 million over the 25-year plan

124

ESTIMATED COSTS FOR CONSTRUCTION AND MAINTENANCE OF STREETS AND

HIGHWAYS IN THE REGION: 1967 - 1990
(In Thousands 1966 Dollars)
Construction Costs Maintenance Costs
Alternative New Repave or New A1l Other Total
New and Collector | Reconstruct New and |[Collector All Collector
Plan Upgraded [and Minor| Specific Upgraded | and Minor Other and Minor Costs
Arterials? Streets? Arterials Total Arterials Streets |Arterials Streets Total
Controlled
Existing $931,547 $61,356 $1563,367 $1,146,270) $111,792 $45,984 $248,736 | $506,980 | $913,492 |$2,059,762
Trend
Corridor $930,986 $658,281 $163,323 |$1,142,590 | $111,768 $40, 154 | $248,640 | $506,980 | $907,542 [$2,050,132
Satellite .
City $962,206 $61,099 $149,0u49 $1,172,354 ] $120, I4y4 $uu,u26 $241,800 |{°$506,980 | $913,350 [$2,085,704

2 These costs would be incurred in the construction of the proposed arterial street and highway system required to provide adequate capacity to

meet future traffic loads.

b

Source: SEWRPC.

These costs would be incurred in order to serve new land use development with adequate transportation facilities.

201




implementation period. The total cost for ar-
terial highway construction necessary to provide
increased traffic capacity under the Controlled
Existing Trend Plan is estimated at $932 million.
Arterial repaving and reconstruction costs neces-
sary, not to provide additional traffic capacity, but
to replace worn pavements and structures and im-
prove safety characteristics, are estimated to total
about $153 million for both the Controlled Existing
Trend and Corridor plans and $149 million for the
Satellite City Plan, bringing the total arterial high-
way system construction costs to $1.084 billion
for the Corridor Plan, $1.111 billion for the Sat-
ellite City Plan, and $1.085 billion for the Con-
trolled Existing Trend Plan, It should be noted
that the proposed arterial street and highway sys-
tems necessary to serve the three alternative land
use plans differ only in the location, length, and
degree of improvement required for the standard
arterial streets and highways to provide adequate
capacity to meet the future traffic loads, since the
proposed major freeway system is the same for
all three alternative land use plans,

It is estimated that the public cost of constructing
new collector and minor streets to serve antici-
pated land use development within the Region would
cost an additional $58.3 million under the Corridor
Plan, $61.1 million under the Satellite City Plan,
and $61.4 million under the Controlled Existing
Trend Plan. Total highway system construction
costs would thus approximate $1.143 billion under
the Corridor Plan, $1.172 billion under the Satel-
lite City Plan, and $1.146 billion under the Con-
trolled Existing Trend Plan, based upon 1966 unit
prices. Appreciating these costs at the rate of
4.0 percent per yearto1990in order to provide for
rising land, labor, and material costs, results in
total estimated construction costs of $1.903 billion,
$1.953 billion, and $1.907 billion, respectively, un-
der the three alternative plans. The public finan-
cial resource studies indicate that $2.12 billion
should become available for new highway con-
struction over the plan implementation period.
Thus, the costs of implementingthe highway trans-
portation elements of each of the three alterna-
tive plans would appear to be reasonably within
the financial capabilities of the Region.

In order to further explore the financial feasibility
of the alternative regional highway transportation

‘system plans, the estimated arterial street and

highway system construction and maintenance costs
were compared to the results of the '"1965 National
Comprehensive Needs Study.! The latter statewide
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highway needs determination study was coordi-
nated nationally by the U.S. Bureau of Public Roads
and in Wisconsin was prepared by the State High-
way Commission of Wisconsin in cooperation with
county and municipal highway and public works of-
ficials. It estimated total street and highway costs
anticipated to be incurred over the 20-year period
extending from 1965 to 1985. The.estimated costs,
however, were not based upon any definitive and
long-range transportation system plan designed to
meet forecast traffic demand at an adequate level
of service, but rather were based upon the con-
cept of maintaining a tolerable level of service on
the existing street and highway system. Assump-
tions were, however, made in the study based upon
committed and anticipated construction programs
and professional knowledge of present and antici-
pated inadequacies of the existing system.

Table 125 indicates that the total arterial street
and highway system needs within the Region were,
based upon 1965 unit prices, estimated at $899 mil-
lion over the 20-year period from 1965 to 1985,
Extrapolation of this estimate to the year 1990 pro-
vides a total estimated arterial street and high-
way system need of $1.124 billion. This esti-
mate closely approximates the comparable total
cost estimates of $1.084 billion for the Corri-
dor Plan, $1.111 billion for the Satellite City
Plan, and $1.085 billion for the Controlled Exist-
ing Trend Plan.’®

The total regional highway needs, excluding main-
tenance, for all other street and highway facilities
within the Region not on the arterial system were
estimated in the needs determination study as
$293.1 million over the 20-year period extending
from 1965 to 1985. Extrapolation of this estimate
to the year 1990 provides a total estimated cost of
$366.4 million for collector and local street im-
provements, not including cost of streets neces-
sary to serve new land use development. Using
an average value of $60.3 million for construc-
tion of new collector and minor streets necessary
to serve anticipated land use development, total
street and highway system needs withinthe Region,
excluding maintenance costs, would approximate
$1.551 billion over the plan implementation per-
iod, based upon 1965 unit prices, or $2.415 billion
appreciated to 1990. Maintenance costs are esti-
mated to approximate $912 million for the entire
street and highway system, over the plan imple-

sExcluding arterial system maintenance costs, but
including arterial costs for replacement of worn pave-
ments and structures and for safety improvements.



ESTIMATED HIGHWAY NEEDS® FOR THE REGION:

Table 125

1965 -

1985

(Costs in Thousands of 1965 Dollars)
Arterial Street and Highway System Collector
County . State Trunk Vlnterstbate Major Pn.—imary and Minor Totals
Highways and Con- Highways” and and Primary ¢
necting Streets |Proposed Freeways Highways Total Streets
Miles costd | Miles costd | Miles costd | Miles Costd | Miles cost?d | Miles costd
Kenosha . . 87 $ 32,177 27 $ 18,010 124 $ 5,611 238 $ 55,798 411 $ 11,404 649 |$ 67,202
Milwaukee . 89 47,000 79 297,200 318 98,994 486 443,194 1,048 156,271 | 1,534 599,U65
Ozaukee . . 52 16,763 10 10,000 197 13,975 259 40,738 270 8,722 529 49,460
Racine. . . 17 40,347 38 23,400 186 7,692 341 71,439 528 13,670 869 85,109
Walworth. . 184 55,632 55 44,000 257 7,718 496 107,350 748 21,316 | 1,244 128,666
Washington. s 24,308 19 16,000 263 6,520 395 46,828 526 8,674 921 55,502
Waukesha. . 148 32,986 79 49,845 412 50,796 639 133,627 915 73,049 | 1,554 206,676
Region 790 $249,213 307 $u58,455 1,757 191,306 | 2,854 $898,974 | u,uy46 $293,106 | 7,300 [$1,192,080

2 Estimated by state, county, and municipal highway and public works officials ds a part of the “1965 National Comprehensive Needs Study.”

b Includes only those interstate highway costs anticipated after 1972.

€ Includes secondary, local, and marginal streets.
dCost estimates do not include maintenance expenditures.

Source: SEWRPC.

mentation period, based upon 1966 unit prices,
or $1.520 billion appreciated to 1990. Thus total
construction and maintenance costs are estimated
at approximately $3.935 billion. The public finan-
cial resource studics indicate that $5.695 billion
should become available over the plan implemen-
tation period. Deducting the estimated $3.935 bil-
lion construction and maintenance costs from this
total leaves $1.760 billion for all other street and
highway purposes over the plan implementation
period, includinglighting, signing, signalling, traf-
fic control, landscaping, and beautification.

The costs of implementing the recommended rapid
transit portions of the proposed transportation
system plans were also estimated. Since the fixed
way and structure costs of the recommended rapid
transit systems consist entirely of the right-of-
way acquisition, construction, engineering, and
maintenance costs of exclusive, grade separated,
bus roadways, the cost estimates could be pre-
pared using recent highway construction experi-
ence within the Region. These estimates, set forth
in Table 126, indicate that the total right-of-way
acquisition and construction costs, based upon
1966 unit prices, of the recommended rapid transit
system for the Region would be $20,575,000 under
the controlled existing trend and satellite city land
use plans and $36,145,000 under the corridor land
use plan, excluding rolling stock.® In addition, an-
nual maintenance costs estimated at $21,000 and
$36,900, respectively, would be incurred. Since

6Rolling stock is estimated to cost $1,387 ,500 for
the Controlled Existing Trend andSatellite City plans
and $2,381,250 for the Corridor Plan.

implementation of the rapid transit portions of the
transportation plan would either have to be accom-
plished through private investment or through the
establishment of an entirely new category of public
expenditures within the Region, no estimates of
public financial resources available for the imple-
mentation of this portionof the plan were prepared.

Benefit-Cost Analysis

The total cost estimates prepared above were sup-
plemented by benefit-cost analyses in order to
demonstrate the economic value of the transporta-
tion system plan proposals. Benefit-cost analyses
strictly applied to public works planning require
evaluation of alternative projects which would
accomplish the same development objectives. In
applying systems analysis techniques to the design
of a highway transportation system for southeast-
ern Wisconsin, however, it was found that there
was no practical alternative highway transportation
system for the Region insofar as the provision of
service to the major traffic corridors was con-
cerned. Theoretical alternatives might have been
proposed for the sake of the benefit-cost analyses,
but the investment of staff time and costs in the
exploration of alternatives which either did not
meet the overriding criteria of system continuity
and integration or which could not be practically
implemented seemed unwarranted. This is not to
say, however, that practical alternatives are not
available with respect to detailed route location
within the major traffic corridors; and further
benefit-cost analyses will be required at the pro-
ject planning and design levels of planning and
plan implementation.
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Table

126

ESTIMATED COSTS FOR CONSTRUCTION AND MAINTENANCE OF
A PROPOSED RAPID TRANSIT SYSTEM IN THE REGION
(In 1966 Dollars)

Alternative
Plan Right-of-Way

Construction? Total

Construction Costs Annual

Maintenance Cost

Controlled

Existing $15,750,000 $4,825,000 $20,575,000 $21,000
Trendb
corridor® $27,675,000 $8,470,000 $36,145,000 $36,900
Satellite
ac't b $15,750,000 $4,825,000 $20,575,000 $21,000
Ity

2 Includes line construction, yards, shops, and all engineering costs.

b costs relate to a 7.0 mile bus rapid transit line.

€ Costs relate to a 7.0 and a 5.3 bus rapid transit line.

Source: SEWRPC.

Even though several practical alternatives were
not available for consideration inthe system bene-
fit-cost analyses, such analyses of the proposed
system, nevertheless, served a useful purpose in
demonstrating that the benefits derived from the
construction of the proposed transportation system
exceeded the costs of that system. Table 127 indi-
cates that the present worth of the estimated high-
way user benefits for the analysis period greatly
exceeds the present worth of the estimated highway
construction and maintenance costs for eachalter-
native land use plan.

Table

Using the assignment of future traffic demand to
the existing plus committed network as the basis
for comparison, the highway user benefits were
calculated as the savings in such direct road user
costs as vehicle operating costs, travel time, and
accident costs’ accruing through provision of the
proposed highway facilities. The incremental con-
struction costs were calculated as the total cost of:
1) upgrading the traffic-carrying characteristics

7 See Appendix Table A-34 for a summary of accident
rates and Appendix Table A-35 for a summary of vehicle
operating travel time and accident costs used in the
calculation of road user benefits.

127

BENEFIT /COST RATIOS FOR THE PROPOSED HIGHWAY SYSTEM? FOR THE
REGION UNDER THE ALTERNATIVE LAND USE PLANS

Road User Construction and
Alternative Benefitsb Received Maintenance COstsb Incurred
Plan 1970 - 2015 1970 - 2015 Ratio
Controlled
Existing $816,071,000 $560,653,000 1. 455
Trend
Corridor $947,081,000 $559,703,000 1.692
Satellite
Cit $797,974,000 $578,816,000 1.378
ity

@ The proposed highway system comprises all those facilities necessary to provide adequate traffic capacity to meet
future needs. These proposed facilities are in addition to all existing and committed major highway facilities.

b Present worth in 1970.

Source: SEWRPC.
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of those arterials within the Region for which the
traffic assignment process indicated a capacity
deficiency, and 2) providing new facilities where
the traffic assignment processindicated thatfuture
traffic congestion could not be readily relieved by
the upgrading of existing facilities.

The benefit—cost ratios, as shown in Table 127,
range from a low of 1.4 to a high of 1.7 and dem-
onstrate that the expenditures required to imple-
ment the proposed highway system plans would
constitute a sound investment of public funds under
each of the three alternative regional land use
plans. It should be noted that the benefits and
costs were calculated as accruing over the period
extending from 1970 to 2015, in order to bring the
salvage value of each staged facility recommended
in the plans to zero. ‘

It should also be noted that the benefit-cost ratios
set forth in Table 127 apply to the aggregation of
system improvements proposed in the regional
transportation plans and do not imply that each
individual project within this aggregation will have
a uniformly high ratio of benefits to costs. More-
over, these benefit-cost ratios do not in any way
indicate which land use alternative will lend itself
to the provision of the most economical transpor-
tation system; that is, the system which mini-
mizes the sum of capital investment and operating
costs. The determination of the most economical
transportation system is best arrived at through
a second benefit-cost analysis, which compares
the incremental costs of each plan with the incre-

mental benefits derived from each plan using one
of the plans as a basis of comparison. The high-
way user benefits shown, however, do provide
a measure of the difference in road user costs
over the 1970 to 2015 period, based upon a com-
parison for each land use plan of traffic assign-
ments to the existing plus committed highway
system and to the proposed highway system.

While the corridor land use plan exhibits the high-
estfirst benefit-cost ratio, the second benefit-cost
ratio analysis,® using the corridor land use plan
alternative as a basis for comparison, indicates
that the adoption of the Controlled Existing Trend
Plan would result in the most economical trans-
portation system (see Table 128). This is due to
the fact that total road user costs between 1970 and
2015 are estimated to be $29 million less for the
Controlled Existing Trend Plan, that is, an addi-
tional investment of $950,000 over the amount nec-
essary to construct the highway system under the
corridor land use plan would be necessary to con-
struct instead the highway system proposed for the
controlled existing trend land use plan. This addi-
tional investment would in turn produce additional
benefits valued at more than $29 million. In a
similar manner, comparison of the satellite city
plan alternative with the corridor plan alternative
would indicate a negative second benefit-cost ratio
favoring the corridor plan alternative.

8 The second benefit-cost ratio is computed as the
present worth in 1970 of the difference in the total
road user costs divided by the present worth in 1970
of the difference in the total construction and main-
tenance costs.

Table

128

SECOND BENEFIT / COST RATIOS FOR THE PROPOSED HIGHWAY
SYSTEM USING THE CORRIDOR PLAN AS A BASE

Construction and Second
Alternative | Road User Costs? {Maintenance Costs? Incremental Incremental Benefit/Cost
Plan 1970 - 2015 1970 - 2015 Benefits® Costs Ratio
Corridor $8,923,800,000 $559,703,000 ———— ——— ————
Controlled
Existing $8,894,600,000 $560,653,000 $ 29,200,000 $ 950,000 30.736
Trend
Satellite .
2 ‘ $9,334,900,000 $578,816,000 -$411,100,000 $19,113,000 Negative
City

2 present worth in 1970 of total road user costs incurred between 1970 and 2015 under proposed hi ghway system al ternatives.

b present worth in 1970.

C pefined as the difference between the present worth of road user costs of the base plan and the alternative
being considered.

Source: SEWRPC.
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SUMMARY

This and the preceding chapter have presented
a description, comparison, and evaluation of three
alternative land use and transportation plans de-
signed to meet anticipated growthand change within
the Region while attaining stated regional develop-
ment objectives, The most important elements of
these two chapters are summarized below.

1. Three alternative regional development
plans were prepared and evaluated under
the regional land use-transportation study:
a Controlled Existing Trend, a Corridor,
and a Satellite City Plan. Each represents
an attempt to meet the regional develop-
ment objectives with a basically different
land use arrangement.

While many variations of these three basic
development patterns are possible, it is
believed that the three patterns selected
represent the basic choices with respect
to future development patterns practically
available to the Region.

2. The Controlled Existing Trend Plan repre-
sents a conscious continuation of historic
development trends with urban development
occurring in concentric rings along the full
periphery of, and outwatrd from, the exist-
ing major urban centers within the Region.
This plan places heavy reliance on the
effect of the urbanland market indetermin-
ing the location, intensity, and character of
future development. It does, however, pro-
pose to regulate in the public interest the
effect of this market on development in
order to provide for a more orderly and
economic regional development pattern and
avoid intensification of areawide develop-
ment and environmental problems. Under
this plan the historic growth trends would
be altered by guiding intensive urban devel-
opment into those areas of the Region
having both soils suitable for such develop-
ment and gravity drainage sanitary sewer
service readily available. In addition, the
floodways and flood plains; the best re-
maining woodlands, wetlands, and fish and
game habitat areas; and the best remaining
potential park and related open-space sites
would be protected from urbandevelopment
and would form the basic framework for an
integrated system of park and open-space
areas within the Region. The allocation of
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future land use within each county of the
Region under this plan would be such as to
approximate the forecast population levels
within each county and, to the extent possi-
ble, the proposals contained in existing
community development plans and zoning
documents. The plan would add approxi-
mately 200 square miles of new urban
development within the Region by 1990.

. The Corridor Plan represents an attempt to

concentrate new urban development within

" the Region in radial corridors centered on

major transportation routes emanating from
the existing major urban centers within the
Region, Higher densities of development
than under the Controlled Existing Trend
Plan would be emphasized, and the radial
corridors of urban development would be
alternated with wedges of agricultural and
other open-space uses. The plan would
add approximately 170 square miles of
new urban development within the Region
by 1990.

. The Satellite City Plan represents an at-

tempt to concentrate new urban develop-
ment within the Region in five outlying
communities of the Region, relatively in-
dependent of commercial and industrial
development in the larger central cities
and separated from these cities by large
areas of open space. The plan would add
180 square miles of new urban development
within the Region by 1990.

. The Controlled Existing Trend Plan would

convert more prime agricultural land from
rural to urban use thanthe other two alter-
natives and proposes the greatest increase
in low-density residential development,
The Satellite City Plan proposes the great-
est increase in medium-density residential
development. The Corridor Plan proposes
the greatest increase in high-density resi-
dential development and would convert the
least amount of prime agricultural land
from rural to urban use.

. The Satellite City Plan proposes eight new

major industrial areas, while each of the
other two alternatives propose only six new
major industrial areas within the Region by
1990. Each of the alternative plans pro-
poses 10 new major commercial areas, but
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under the Satellite City Plan two of these
areas would be located in outlying com-
munities instead of in the vicinity of the
older central cities within the Region.

. The Controlled Existing Trend Plan would

permit the highest proportion of the urban-
ized area and the highest proportion of the
population to bc scrved by public sanitary
sewer and water facilities.

. The total future travel demand generated

by the three alternative land use patterns
would not be significantly different. Total
person trips generated within the Region
would be expected to increase from the
1963 level of 3.6 million person trips per
average weekday to a 1990 level of 6.1 mil-
lion under the Controlled Existing Trend
Plan, 6.0 million under the Corridor Plan,
and 6.1 million under the Satellite City
Plan, Vehicle 'trips would similarly be
expected to increase from the 1963 level of
2.9 million vehicle trips per average week-
day to a 1990 level of 5.1 million under the
Controlled Existing Trend Plan, 4.9 million
under the Corridor Plan, and 5.0 million
under the Satellite City Plan.

Somewhat greater differences were found
between the three alternative land use plans
with respect to transit trip generation and
utilization. The Region in 1963 generated
a total of 384, 000 transit trips per average
weekday. This is expected to increase by
1990 to 488,000 under the Controlled Exist~
ingTrend Plan, to 508,000 under the Corri-
dor Plan, and to 471,000 under the Satellite
City Plan, Although the total number of
transit trips within the Region is expected
to increase during the period 1963 to 1990,
a reversal of historic trends, the propor-
tion of transit utilization is expected to
decrease under each of the three alterna-
tive plans from about 9 percent of the total
person trips per average weekday in 1963
to about 6 percent by 1990.

Total vehicle miles of travel within the
Region are expected to remain essentially
the same under each of the three alterna-
tive land use plans, increasing from the
1963 level of about 13.2 million vehicle
miles per average weekday to 31.8 million
vehicle miles by 1990 under the Controlled

11.

12,

13.

14,

Existing Trend Plan, 31.9 million vehicle
miles under the Corridor Plan, and 32.3
million vehicle miles under the Satellite
City Plan.

Automobile availability within the Regionis
expected to be highest under the Satellite
City Plan, increasing from the 1963 level
of 527,000 automobiles to 1,056,000 by
1990. Automobile ownership would be ex-
pected to increase to 1,042,000 by 1990
under the Controlled Existing Trend Plan
and to 1,002,000 under the Corridor Plan.

Essentially the same system of freeways
would be required to serve the Region under
each of the alternative plans, although the
required capacity of the standard arterial
street and highway system would differ,
with the Satellite City Plan requiring the
greatest investment for additional highway
capacity by 1990. Eight new freeways pro-
posed under each of the alternative plans
total approximately 256 miles in length.

In addition to and complementing the pro-
posed freeway system, an expanded modi-~
field rapid transit and rapid transit system
is recomimended, which would provide the
most heavily urbanized portions of the
Region with an efficient and economical
as well as a high level of transit serv-
ice. Under the Corridor Plan, the con-
struction of two fully grade-separated bus
rapid transit lines would be justified, total-
ing about 12 miles in length, while under
the Controlled Existing Trend and Satellite
City plans only one such bus rapid transit
line, totaling about 7 miles in length, would
be justified.

The total improvement costs involved in
the implementation of the highway trans-
portation plan elements would be about
$932 million under the Controlled Exist-
ing Trend Plan, $931 million under the
Corridor Plan, and $962 million under
the Satellite City Plan. These costs would
be incurred over the 1967-1990 plan imple-
mentation period and are well within the
financial ability of the Region, as indicated
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by public revenue forecasts for highway
construction purposes. Benefit-cost analy-
ses indicate, moreover, that the expen-
diture for highway improvements would
represent a sound investment of public
funds, with the benefit-cost ratio varying
from 1.4 under the Satellite City Plan to
1.7 under the Corridor Plan. The cost of
implementing the proposed rapid transit
plan recommendations would be $36,145,000
under the Corridor Plan and $20,575, 000

15.

under the Controlled Existing Trend and
Satellite City plans.

The controlled existing trend land use plan
appears to satisty more of the land use
development standards than either of the
other two alternatives. Plan evaluation,
utilizing the rank-based expected value
method, further indicates that the Con-
trolled Existing Trend Plan best meets the
stated regional development objectives.




Chapter VII
SUMMARY AND CONCLUSIONS

INTRODUCTION

This report is the second in a series of three vol-
umes which together present the major findings
and recommendations of the SEWRPC Regional
Land Use-Transportation Study. The first vol-
ume, published in May 1965, set forth the basic
principles and concepts underlying the study and
presented in summary form the basic facts per-
tinent to long-range land use and transportation
planning in southeastern Wisconsin, which facts,
together, describe the existing state of the systems
being planned.

This, the second volume, is concerned with the

formulation of regional planning objectives, prin-
ciples, and standards; the forecastof future growth
and change in the Region; and the presentation and
evaluation of alternative land use-transportation
plans designed to meet the anticipated growth and
change. This report is intended to provide the
basis for the selection of afinal regional land use-
transportation plan from among the alternative
development proposals.

The nature of the land use-transportation planning
problem, the basic principles and concepts under-
lying the land use-transportation planning process,
and the process itself were all described in the
first volume of this series. It is important to note
in review, however, that the generalized alterna-
tive land use-transportation plans presented in
this volume have been developed through a seven-
step planning process by which the Region and
its principal functional relationships can be accur-
ately described, both graphically and numerically;
the complex movement of people and vehicles
over highway and transit facilities simulated; and
the effects of different courses of action with
respect to regional land use and transportation
system development evaluated. Plan implemen-
tation, although necessarily a step beyond the
foregoing planning process, must be considered
throughout the process if the plans are to be real-
ized. In fact, one of the primary objectives of the
critical plan test and evaluation step is to test
plan proposals for feasibility of implementation.
This volume describes and presents the results of
four steps in the seven-step planning process:

formulation of objectives and standards, analy-
sis and forecasts, plan design, and plan test
and evaluation.

OBJECTIVES, PRINCIPLES, AND STANDARDS

Planning is a rational process for formulating and
meeting objectives, and plans to be meaningful
must be designed to guide actions toward agreed-
upon objectives. The Commission has identified
two basic types of objectives: general development
objectives, which are by their very nature either
qualitative or difficult torelate directly to physical
development plans, and specific development ob-
jectives, which can be directly related to physical
development plans and at least crudely quantified.

The Commission, after careful review and rec-
ommendation by the Technical Coordinating and
Advisory Committee and the Intergovernmental
Coordinating Committee on Regional Land Use-
Transportation Planning, adopted nine general
regional development objectives:

1. Economic growth at a maximum rate, con-
sistent with regional resources and with
primary dependence on free enterprise, in
order to provide maximum employment
opportunities for the expanding labor force
of the Region.

2. A wide range of employment opportunities
through abroad, diversified economicbase.

3. Conservation and protection of desirable
existing residential, commercial, indus-
trial, and agricultural development inorder
to maintain desirable social and economic
values; renewal of obsolete and deteriorat-
ing residential, commercial, and industrial
areas in the rural as well as in the urban
areas of the Region; and prevention of
slums and blight.

4. A broad range of choice among housing
types, designs, and costs, recognizing
changing trends in age group composition,
income, and family living habits,

209



5. An adequate and balanced level of com-
munity services and facilities.

6. An efficient and equitable allocation of
fiscal resources within the public sector
of the economy.

7. An attractive and healthful physical and
social environment with ample opportu-
nities for education, cultural activities, and
outdoor recreation.

8. Protection, wise use, and sound develop-
ment of the natural resource base.

9. Development of communities having dis-
tinctive individual character, based on phy-
sical conditions, historical factors, and
local desires.

These nine general development objectives are
proposed as goals which public policy within
the Region should promote. They are all neces-
sarily general but, nevertheless, provide the broad
framework within which regional planning can take
place and the more specific goals of the various
functional elements and component parts of the
Region stated and pursued. With respect to these
general development objectives, it will be deemed
sufficient to arrive at a consensus among the vari-
ous advisory committees and the Commissionitself
that the plan proposals do not conflict with the
objectives. Such a consensus represents the most
practical evaluation of the ability of the alterna-
tive plan proposals to meet the general develop-
ment objectives.

Within the framework established by the general
development objectives, a secondary set of more
specific objectives were postulated, which can be
directly related to physical development plans and
can be at least crudely quantified. The specific
development objectives adopted by the Commission,
after careful review and recommendation by the
advisory committees, are herein listed separately
for land use and transportation planning purposes.
It should be emphasized, however, that land use
and transportation are inextricably linked; and the
separate listing is used only for convenience in
organization and presentation.

Land Use Development Objectives

The Commission, after careful review and rec-
ommendation by the Technical Coordinating and
Advisory Committee and the Intergovernmental
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Coordinating Committee on Regional Land Use and
Transportation Planning, adopted eight specific
objectives for land use development within the
Region, which may be grouped in three major
classes dealing with providing a balanced alloca-
tion of space to the various land uses (how much),
providing an appropriate spatial distribution of the
various land uses (where), and meeting the design
requirements of the major land uses (in what way).

Provide Balanced Spatial Allocation:

1. A balanced allocation of space to the vari-
ous land use categories which meets the
social, physical, and economic needs of
the regional population.

Provide Appropriate Spatial Distribution:

2. A spatial distribution of the various land
uses which will result in a compatible
arrangement of land uses.

3. A spatial distribution of the various land
uses which will result in the protection,
wise use, and development of the natural
resources of the Region: soils, inland lakes
and streams, wetlands, woodlands, and
wildlife.

4. A spatial distribution of the various land
uses which is properly related to the sup-
porting transportation, utility, and public
facility systems in order to assure the eco-
nomical provisionof transportation, utility,
and public facility services.

Meet Design Requirements:

5. The development and conservation of resi-
dential areas within a physical environ-
ment that is healthy, safe, convenient, and
attractive.

6. The preservation and provision of a variety
of suitable industrial and commercial sites
both in terms of physical characteristics
and location.

7. The preservation and provision of open
space to enhance the total quality of the
regional environment, maximize essential
natural resource availability, give form
and structure to urban development, and
facilitate the ultimate attainment of a bal-



anced year-round outdoor recreational pro-
gram providing afull range of facilities for
all age groups.

8. The preservationof land areas for agricul-
tural uses in order to provide for certain
special types of agriculture, provide a re-
serve for future needs, and ensure the pre-
servation of those rural areas which pro-
vide wildlife habitat and which are essential
to shape and order urban development.

Transportation System Development Objectives

The specific development objectives adopted by
the Commission for regional transportation sys-
tem development may be grouped into three major
classifications dealing with serving the land use
pattern and meeting the anticipated travel demand
(provide capacity), providing appropriate trans-
portation at an adequate service level (provide
balanced system), and providing for an economical
transportation system (minimize costs). The fol-
lowing specific transportation system development
objectives have been adopted by the Commission
after careful review and recommendation by the
Technical Coordinating and Advisory Committee
and the Intergovernmental Coordinating Committee
on Regional Land Use-Transportation Planning:

Serve Land Use Pattern and Meet Travel Demand:

1. An integrated transportation system which
will effectively serve the existing regional
land use pattern and promote the implemen-
tation of the regional land use plan, meeting
the anticipated travel demand generated by
the existing and proposed land uses.

2. The minimization of disruption of desir-
able existing neighborhood and community
development and of deterioration or des-
truction of the natural resource base.

3. A high aesthetic quality in the transporta-
tion system with proper visual relation of
the major transportation facilities to the
land and cityscape.

Provide Appropriate Transportation at an Adequate

Service Level:

4. A balanced transportation system provid-
ing the appropriate types of transportation
service needed by the various subareas of
the Region at an adequate level of service.

5. The alleviationof traffic congestion and the
reduction of travel time between component
parts of the Region.

6. The reduction of accident exposure and
provision of increased travel safety.

Provide Economical System:

7. A transportation system which is both eco-
nomical and efficient, meeting all other
objectives at the lowest cost possible.

Principles and Standards

Complementing each of the foregoing specific land
use and transportation development objectives is
aplanning principle and asetof planning standards.
Each set of standards is directly relatable to
a planning principle, as well as to the objective,
and serves to facilitate quantitative application of
the objectives in plan design, test, and evaluation.
In the application of the planning standards and in
preparation, test, and evaluation of the regional
land use-transportation plans, however, several
overriding considerations must be recognized.
First, it must be recognized that each proposed
transportation plan must constitute an integrated
system. This requires the application of traffic
simulation models to quantitatively test the pro-
posed system, thereby permitting adjustment of
the spatial distribution and capacities of the sys-
tem to the existing and future travel demand as
derived from the land use plan. Second, it must
be recognized that an overall evaluation of each
transportation plan must be made on the basis of
cost. Such an analysis may show that certain
standards cannot be met practically and must be
either reduced or eliminated. Third, it must be
recognized that it is unlikely that any one plan
proposal will meet all of the standards completely;
and the extent to which each standard is met,
exceeded, or violated must serve as a measure
of the ability of each alternative plan proposal to
achieve the specific objectives which the given
standard complements. Fourth, it must be recog-
nized that certain objectives and standards may
be in conflict and require resolution through com-
promise. Finally, it must be recognized that the
standards must be very judiciously applied to
areas or facilities which are partially or fully
developed since such application may require ex-
tensive renewal or reconstruction programs.

ANTICIPATED REGIONAL GROWTH

AND CHANGE

Change is one of the basic characteristics of the
modern world, and urbanization is one of the most
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important and far-reaching aspects of this change.
No nation, no state, and no region which partici-
pates in modern life can escape this increasing
urbanization; and no part of daily life can avoid
being influenced in some way by forces rooted in
this complex process. Since population growth and
urbanization appear inevitable in the absence of
some world-wide natural or man-made disaster,
the question facing public officials and citizen
leaders within the Region is not whether such
growth and urbanization will occur but how much
willoccur and how well it will be shaped and guided
in the public interest. One of the very important
steps necessary to the formulation of regional de-
velopment plans is, therefore, the preparation of
forecasts. Forecasts are necessary because many
facets of regional change cannot, within the struc-
ture of a free society, be planned but rather must
be accommodated, at least toaconsiderable extent.
These include population growth and change; eco-
nomic growth and change; growth and change inthe
demand for automobiles and trucks; and growth
and change in the demand for land to accommodate
social, economic, and political activities.

The most important changes likely to take place
in the Southeastern Wisconsin Region by 1990, as
forecast by the Commission, may be summarized
as follows:

1. The population of the Southeastern Wis-
consin Region may be expected to increase
by approximately 1,000,000 persons over
the present population level of approxi-
mately 1, 674, 000 persons. A high propor-
tion of the 1990 regional population of
approximately 2,700,000 persons will be
in the very old age groups, with approxi-
mately 9 percent of the regional population
over 65 years of age in 1990, and an even
higher proportion will be in the very young
age groups, with approximately 41 percent
of the future regional population under
20 years of age in 1990.

2. Employment in the Region by 1990 may be
expected to reach nearly the one million
level, an increase of 349,000 jobs over
the present employment level of approxi-
mately 635,000. Many of these jobs will
be in manufacturing activities; but a grow-
ing proportion will be in trade and service
activities, both private and public.

212

3. Personal income is expected to increase at
a rapid rate, so that by 1990 the average
household will earn about $14,000 before
taxes, an increase of $5, 500 over present
levels; and total personal income generated
in the Region will exceed $10 billion.

4. The amount of money available to local
units of government in the Region for
providing the necessary public facilities
and services by 1990 may be expected to
increase from $512 million per year to
approximately $2.2billion per year. Monies
available for highway, street, and related

~ purposes alone between now and 1990,
including state and federal monies, will
increase from $153 million per year to
approximately $228 million per year.

5. If recent historic development trends con-
tinue, approximately 296,100 acres, or
over 462 square miles, of land will be
required to meet the land use demand for
the various new urban activities gener-
ated by growth in population and economic
activity levels within the Region by 1990.
Over 63 percent of this land would be used
for new homes, apartments, and other liv-
ing quarters; and an additional 23 percent
would be used for streets and highways.
Smaller proportions of land would be used
for commercial, industrial, governmental,
institutional, and recreational activities.

6. The number of automobiles within the
Region may be expected to increase by
approximately 87 percent over the present
level of 545,900 to 1,022,800, while the
number of motor trucks may be expected to
increase by approximately 36 percent over
the present level of 63,400 to 86, 300.

It is evident from the forecasts summarized above
that the Southeastern Wisconsin Region will im1990
be very different from the Region of today. There
will be many more people receiving greater
incomes, driving more automobiles, and demand-
ing more land and more transportation facilities.

ALTERNATIVE LAND USE—
TRANSPORTATION PLANS

Three alternative regional land use plans, each
with its supporting transportation system plan,
were prepared to meet these anticipated changes
and at the same time preserve and protect the



limited and irreplaceable natural resource base of
the Region: a Controlled Existing Trend, a Corri-
dor, and a Satellite City Plan. Each represents
an attempt to meet the regional development objec-
tives and the forecast needs through a basically
different design. In addition, a fourth alternative
was explored, that of continued existing trend
development in the absence of any attempt to guide
this development on an areawide basis inthe public
interest. This last alternative is not a plan, but
a forecast of unplanned development; and it is
intended to serve, not as a recommendation, but
as a standard of comparison for the evaluation of
the true land use plans directed toward the attain-
ment of regional development objectives. The
fourth alternative will be presented in the third
and final volume of this report as abasis for com-
parison with the land use plan finally recommended
for adoption.

Controlled Existing Trend Plan

The Controlled Existing Trend Plan represents
a conscious continuation of historic development
trends, with urban development continuing to occur
in concentric rings along the full periphery of, and
outward from, existing urban centers within the
Region. This plan places heavy emphasis on the
continued effect of the urban land market in deter-
mining the location, intensity, and character of
future development. It does, however, propose to
regulate in the public interest the effect of this
market on development in order to provide for
a more orderly and economic regional develop-
ment pattern and to avoid intensification of area-
wide development and environmental problems.

Under this plan the historic growth trends would
be altered by guiding intensive urban development
into those areas of the Region having both soils
suitable for such development and gravity drain-
age sanitary sewer service readily available. In
addition, the floodways and flood plains and the
bestremaining woodlands, wetlands, fish and game
habitat, and park and related open-space sites
would be protected from development and would
form the basicframework for anintegrated system
of park and open-space areas within the Region.
The allocation of future land use within each county
of the Region under this plan would be such as to
approximate the forecast population levels within
each county and, to the extent possible, the pro-
posals contained in existing community dcvelop-
ment plans and zoning documents.

The plan would seek to place over 74 percent of
all new urban residential development within the
Region within 20 miles of the central business dis-
trict of Milwaukee. Residential development would
occur primarily at medium densities, with net lot
sizes ranging from 6,300 to 19,800 square feet per
dwelling unit. The new urban residential develop-
ment would consist primarily of single-family
housing located in planned residential development
units interspersed with town houses and garden
apartments. The plan would permit the ready pro-
vision of public sanitary sewer service and public
water supply to 93 percent of the developed area of
the Region and to 95 percent of the total regional
population. The plan would add approximately
200 square miles of new urban development to the
Region by 1990 and would provide for 23 major
industrial centers, 6 being newly established, and
for 25 major commercial areas, 10 being newly
established. The plan would provide for 26 major
regional park sites, 11 being newly established,
and would, in addition, seek to protect the primary
environmental corridors within the Region from
incompatible urban development.

Corridor Plan

The Corridor Plan represents an attempt to con-
centrate new urban development within the Region
in radial corridors centered on major transporta-
tion routes emanating from the existing major
urban centers within the Region. Urban growth
would, thus, still be outward from the major urban
centers; but higher densities of development would
be emphasized; and the radial corridors of urban
development would alternate with wedges of agri-
cultural and other open-space land uses. The plan
would permit the ready provision of public sanitary
scwer scrvice and public water supply to 92 per-
cent of the developed area of the Region and to
94 percent of the total regional population. This
plan would seek to place 68 percent of all new
urban residential development within 20 miles of
the central business district of Milwaukee and
would add approximately 170 square miles of new
urban development by 1990. The location of the
major industrial centers, major commercial cen-
ters, and major regional park sites would be the
same as under the Controlled Existing Trend Plan.

Satellite City Plan

Finally, the Satellite City Plan represents an
attempt to concentrate new urban development
within the Region in outlying communities rela-
tively independent of commercial and industrial
development in the larger central cities and sepa-

213



rated from these cities by large areas of open
space. The resulting development pattern would
be discontinuous, both radially and circumferen-
tially. The plan would permit the ready provision
of public sanitary sewer service and public water
supply to 93 percent of the developed area of the
Region and to 94 percentof the total regional popu-
lation. This plan would seek to place 54 percent
of all new urban residential development within
20 miles of the central business district of Mil-
waukee and would add 180 square miles of new
urban development by 1990.

The planwould provide for 24 major industrial cen-
ters, 8 being newly established, and for 25 major
commercial areas, 10 being newly established.
The plan would provide for 26 major regional park
sites, 11 being newly established, and would, in
common with the other two alternative plans, seek
to protect the primary environmental corridors
from incompatible urban development.

While many variations of the three basic regional
development patterns presented in the alternative
plans are possible, it is believed that the three
patterns selected, together with that of continued
uncontrolled development, represent the basic
choices with respect to future development patterns
practically available to the Region.

Transportation Analyses and Plans

When the transportation implications of the three
alternative land use plans were analyzed, some
rather surprising findings were revealed. First of
all, contrary to what might be expected, the total
travel demand generated by the three alternative
land use patterns was not found to be significantly
different. The Region in 1963 generated a total
of 3.6 million person trips per average weekday.
These are expected toincrease to 6.1 million under
the Controlled Existing Trend Plan, to 6.0 million
under the Corridor Plan, and to 6.1 million under
the Satellite City Plan. The Region in 1963 gen-
erated a total of 2.9 million vehicle trips per day.
This is expected to increase to 5.1 million under
the Controlled Existing Trend Plan, to 4.9 million
under the Corridor Plan,*and to 5.0 million under
the Satellite City Plan. None of these differences
in travel demand are significant for regional plan-
ning purposes.

Somewhat greater differences were found between
the three alternative land use plans with respect
to transit trip generation and utilization. The
Region generated a total of 324,000 transit trips
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per average weekday in 1963. This is expected to
increase to 356,000 transit trips under the Con-
trolled Existing Trend Plan, to 376,000 transit
trips under the Corridor Plan, and to 339,000
transit trips under theSatellite City Plan. Although
the number of transit trips within the Region is
expected toincrease from 1963 to 1990, a reversal
of historictrends, the proportionof transit utiliza-
tion is expected to decrease under each of the
three alternative plans from about 9 percent of the
total person trips per average weekday in 1963 to
about 6 percent by 1990.

Average vehicle trip length expressed in travel
time is expected to decrease slightly from the
1963 value of 13.7 minutes to 13.4 minutes under
the Corridor Plan, and to 13.3 under the Satellite
City Plan. Total vehicle miles of travel within the
Region are expected to be essentially the same
under each of the three alternative land use plans,
increasing from the 1963 level of about 13 million
vehicle miles per average weekday to 31.8 million
vehicle miles by 1990 under the Controlled Exist-
ing Trend Plan, to 31.9 million vehicle miles under
the Corridor Plan, and to 32.3 million vehicle
miles under the Satellite City Plan.

The existing plus committed arterial street and
highway system within the Region became the point
of departure for the planning of a future highway
transportation system for the Region. Assign-
ments of future traffic demand to the existing plus
committed arterial street and highway network
indicated that, if no further capital were invested
in highway transportation facilities, traffic con-
gestion within the Region would reach severe
levels by 1990, with the areas of highest overload-
ing occurring in the central portion of Milwaukee
County. The existing plus committed freeway sys-
tem would be heavily overloaded and, consequently,
would not provide the desired and necessary level
of service. Future traffic volumes on the existing
plus committed arterial street and highway net-
work would not differ significantly between the
three alternative land use plans as effected upon
facilities in the central portions of Milwaukee
County and in the Racine and Kenosha urban areas.
Such traffic volumes would, however, differ for
outlying facilities.

A transportation system plan was prepared based
upon analyses of the inability of the existing plus
committed system to serve the future travel
demand. This plan recommends the construction



of 120 miles of new arterial street and highway
facilities and the reconstruction of 590 miles of
existing facilities to provide the necessary traffic
capacity. Included in the highway transportation
plans are the following major freeway facilities:

1. A new freeway from the southerly end of
the proposed high level bridge across the
Milwaukee harbor southerly through south-
eastern Milwaukee and eastern Racine and
Kenosha counties, connecting to a freeway
proposed through Lake County by the State
of Illinois.

2. Extension of the Stadium Freeway north
through northwestern Milwaukee County
and into Ozaukee County to the vicinity of
the City of Port Washington.

3. A new East-West Freeway in the vicinity of
Hampton Avenue from USH 141 west through
northern Milwaukee and Waukesha counties
to the vicinity of the City of Oconomowoc.

4. A new freeway in the vicinity of the Mil-
waukee River Valley, connecting the Juneau
Interchange of the Lake Freeway to the
proposed new East-West Freeway in the
vicinity of Hampton Avenue.

5. A new Belt Freeway from the new North-
South Freeway in southern Milwaukee County
westerly through southern Milwaukee County
and then northerly through eastern Wauke-
sha County to USH 41 in southeastern Wash-
ington County.

6. A new freeway from USH 41 to the vicinity
of the City of West Bend. .

7. The completion of STH 15 southwesterly
across Walworth County as a freeway.

8. The completion of USH 12 northwesterly
across Walworth County as a freeway.

The total construction and reconstruction costs
involved in the implementation of the highway
transportationplan elements would be about $931.5
million under the Controlled Existing Trend Plan,
$931.0 million under the Corridor Plan, and $962.2
million under the Satellite City Plan. These costs
would be incurred over the 1967-1990 plan imple-
mentation period. Public financial resource pro-
jections indicate that about $2.0 billion should

become available for highway construction within
the Region over this same period. Implementation
of the plan would, thus, leave about $1.1 billion
available for the reconstruction of the existing
streets and highways in order to maintain struc-
tural adequacy and for the construction of new
local and collector streets. Not only is the pro-
posed highway transportation plan well within the
financial capability of the Region, but benefit-cost
analyses indicate that the required public funds
would be well invested, providing a benefit-cost
ratio of over 1.5 for the Controlled Existing Trend
Plan, 1.7 for the Corridor Plan, and 1.4 for the
Satellite City Plan.

The plan recommends, in addition to and comple-
menting the improved arterial street and highway
system, an expanded ‘modified rapid transit and
rapid transit system which would provide the most
heavily urbanized portions of the Region with an
efficient and economical as well as a high level of
transit service. Motor coaches operating in mixed
traffic on the outlying portions of the expanded
regional freeway system would provide high level
service to suchoutlying suburban areas as Mequon,
Thiensville, Menomonee. Falls, Brookfield, New
Berlin, Franklin, and Oak Creek. These modified
rapid transit lines, consisting of two fully grade
separated lanes for the exclusive operation of
motor coaches, would under the Controlled Exist-
ing Trend and Satellite City plans feed a rapid
transit line paralleling the East-West Freeway
from the Milwaukee central business district west
to about the Milwaukee County line. In the Corri-
dor Plan, an additional rapid transit line parallel-
ing the Park Freeway from the Milwaukee central
business district to Capitol Court would be justi-
fied. Thus, the same transit vehicle would operate
in collection and distribution service in the central
business district in Milwaukee, in true rapid
transit service on the trunk lines, in modified
rapid transit service on outlying portions of the
freeway system, and in its own collection and dis-
tribution service in the outlying areas served.
The construction cost of the rapid transit line pro-
posed to serve the Controlled Existing Trend and
Satellite City plans, approximately seven miles in
length, is estimated at $20,575,000. The construc-
tion cost of the two rapid transit lines proposed to
serve the Corridor Plan, approximately seven and
five miles in length, is estimated at $36,125, 000,

If the plan recommendations are carried out,
nearly 40 percent of the future traffic load would
be carried on the freeway system, while transit
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utilization in the Region would increase slightly
in terms of total revenue passengers, a reversal
of historic trends.

Plan evaluation indicated that implementation of
the Controlled Existing Trend Plan would meet
more of the regional development standards than
the other two alternative land use-transportation
plans. Moreover, application of the rank-based
expected value method to plan evaluation indicated
that implementation of the Controlled Existing
Trend Plan would also best meet the regional land
use-transportation development objectives.

Plan Selection and Adoption

The alternative regional land use-transportation
plans presented herein are not to be regarded as
final plans to be accepted or rejected but as work-
ing proposals onwhich the reactions of the federal,
state, and local units and agencies of government
concerned are solicited. The plans themselves,
as presented herein, are presently being reviewed
by the SEWRPC Technical Coordinating and Advi-
sory and Intergovernmental Coordinating Com-
mittees, as well as by interested federal, state,
and local units and agencies of government. Based
upon this review, the Commission will select one
of the alternate plans as the final plan, after which
both the land use and transportation elements will
be detailed and published for implementation.

The general approach contemplated for the selec-
tion of one plan from among these alternatives is
to propceed through the use of the advisory com-
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mittee structure and hearings to a final decision
and plan adoption by the Commission in accor-
dance with the provisions of the state enabling
legislation. Since plan selection and adoption nec-
essarily involve both technical and nontechnical
policy determinations, they must be founded in the
active involvement in the entire planning process
of the various governmental bodies, technical
agencies, and private interest groups concerned
with regional development. Such involvement is
particularly important in light of the advisory role
of the Commission in shaping regional develop-
ment. The use of advisory committees and both
formal and informal hearings appear to be the
most practical and effective procedures available
for involving public officials, technicians, and citi-
zens in the planning process and of openly arriving
at agreement among the affected governmental
bodies and agencies on objectives and on plans
which can be jointly implemented.

The alternative regional land use-transportation
plans will, therefore, be presented to the 146 mu-
nicipalities and to the seven constituent county
boards, as well as to the State Highway Commis-
sion of Wisconsin and to such plan implementation
agencies as the Milwaukee County Expressway
Commission and the Milwaukee County Park Com-
mission, in a series of formal meetings and infor-
mal staff presentations over a period of approxi-
mately six months. Based onthe reaction received
to these alternative plan presentations, afinal land
use-transportation plan will be selected, refined,
and recommended for adoption and implementation.



Table A-|

POPULATION, DWELLING UNITS, AND ACREAGE RANGES FOR EACH
RESIDENTIAL DENSITY CLASS UTILIZED IN PLAN PREPARATION?

Category Low Medium High
GrossP Residential Development 640.0 Acres 640.0 Acres 640.0 Acres
Net® Residential Development - 512.0 Acres U54.4 Acres 422.4 Acres
Population Range . . . « . . . 350-3,499 3,500-9,999 10,000-25,000
Population . . . . . . . . . . 2,050 6,500 16,700
Dwelling Unitsd, . . . . . .. 621 1,970 5,06
Persons/Gross Acre (range) . . 0.5-5.5 5.6-15.6 15.7-39.1
Persons/Gross Acre (av.) . . . 3.2 10.2 26.1
Persons/Net Residential Acre
(range) « « « « v v v« « 0.5-6.8 7.7-22.0 23.7-59.2
0.5-7.2 (Adj.)® 7.3-22.8 (Adj.) 22.9-59.2 (Adj.)
Persons/Net Residential Acre
av.) v . e . . 4.0 14.3 39.5
Net Residential Acres/l 000
Population. . . . 249.8 69.9 25.3
Dwelling Unltsd/Gross Acre
(range) « + « « v « & « « 0.2-1.7 1.8-4.7 4.8-11.8
Dwelling Units/Gross Acre (av.) 1.0 3.1 7.9
Dwelling UnltsgNet Resudentlal
Acre (range .. 0.2-2.1 2.3-6.7 7.1-17.9
0.2-2.2 (Adj.) 2.3-6.9 (Adj.) 7.0-17.9 (Adj.)
Dwelling Units/Net Resudentlal
Acre " (avy) . « « « . . 1.2 4.3 12.0
Net Sq. Ft./Dwelling Unit
(range) « « + ¢ & & & o o 209,090-20,910 18,730-6,530 6,135-2,430
209,090-19,820 (Adj.)| 19,819-6,333 (Adj.) 6,332-2,430 (Adj.)
Net Sq. Ft./Dwelling Unit (av.) 35,700 10,000 3,630

a4 Applies to new residential development only.

b Gross residential land use area is defined as the net area devoted to residential use plus the proportionate
area devoted to all supporting land uses including streets, neighborhood parks and playgrounds, elementary
schools, and neighborhood institutional and commercial uses.

C Net residential land use area is defined as the actual site area devoted to the residential use and consists of
the ground floor site area occupied by any building plus the required yards and open spaces.

d Occupied by 3.3 persons.
€ Adjusted to complete range. Table A-2

RESIDENTIAL PLANNING UNIT DEVELOPMENT STANDARDS FOR EACH
RESIDENTIAL DENSITY CLASS UTILIZED IN PLAN PREPARATION

Low Density Number Acres Percent Acres Percent
Gross Area . . . . . v e e e e e e e e 2,560.0 100.0
Public Elementary School (K-6) Area « « . . . 12.8 0.5
Number of Classrooms . « .« + &« « « &« o« &« & 25.0
Total Number of Pupils . . + « +« « « « « 688.07
Public Park & Parkway Area. . . « « « « & « . 38.4 1.5
Neighborhood Commercial Area. . . . « . . . . 12.8 0.5
Street Area . . . . v e e e e e 422.4 16.5
Other Public & Quas|~PubI|c Area. e e e e e 25.6 1.0
Net Residential Area . . . « « « « « « &+ ¢« « « 2,048.0 80.0
Single-Family Area. . « « « « « « « « « + o« & 2,048.0 80.0
Population . + + « « « + « « « « & & « « «|[8,200.0
Residential Acres/1,000 Population . . . . 250.0
Persons/Residential Acre . . . . .« . .+« .« . 4.0
Number of Dwelling Units . . . . .« o« - ]2,485.0
Dwelling Units/Net Residential Acre. e . 1.2
Multi-Family Area « « « + & & ¢« o « o« o & o« & None

@ Represents 8.4 percent of total population.
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Table A-2 {continued)

e ————————————

= ————————————

Medium Density Number Acres Percent Acres Percent
Gross Area + « + « o & 4 & o s 4 e 4w . 640.0 100.0
Public Elementary School (K-6) Area . 9.6 1.5
Number of Classrooms . . « . « . . 20.0
Total Number of Pupils . « . .« . . 546.0
Public Park Area. . « +« « « & « &« o« & 16.0 2.5
Neighborhood Commercial Area. . . . . 6.4 1.0
Street Area . . . . . . e e e e 147.2 23.0
Other Public & Quasl-Publlc Area. . . 6.4 1.0
Net Residential Area . . . «. « .+« « .+ o« . usy .4 71.0
Single-Family Area. . . . . +« « . . 416.0 65.0
Population . . . . . e e e e e 5,330.0
Residential Acres/1, 000 Population 76.0
Persons/Residential Acre . . . . 12.8
Number of Dwelling Units . . . ,615.0
Dwelling Units/Residential Acre. 3.9
Multi-Family Aréa « « « « o « + o o 38.4 6.0
Population . C e e e e e ,170.0
Residential Acres/l 000 Population 32.0
Persons/Residential Acre . . . . . 30.2
Number of Dwelling Units . . . 355.0
Dwelling Units/Residential Acre. 9.2
Table A-2 (continued)
High Density Number Acres Percent Acres Percent
Gross Area . « . . . . . . . 160.0 100.0
Public Elementary School (K 6) Area . 4.0 2.5
Number of Classrooms .+ . « « « . . 13.0
Total Number of Pupils . « . . . 350.0
Public Park Area. . . . e e e . 5.6 3.5
Neighborhood Commercial Area. . . . 2.4 1.5
Street Area . . . e e e e e e e e s 40.0 25.0
Other Public & Quasl-Publlc Area. . . 2.4 1.5
Net Residential Area . . 105.6 66.0
Single-Family Area. . . + + « « + o« . 4.4 59.0
Population . . . v e e e . 1,869.0
Residential Acres/l 000 Population 49.7
Persons/Residential Acre . . . . 19.8
Number of Dwelling Units . . . 566.0
Dwelling Units/Residential Acre. 5.9
Multi-Family Area . . . . . . . . . . 1.2 7.0
Population . . . . e e e e s 2,305.0
Residential Acres/l 000 Populatlon 4.9
Persons/Residential Acre . . . 205.8
Number of Dwelling Units . . . . 698.0
Dwelling Units/Residential Acre. 62.3
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THRESHOLD SERVICE WARRANT CURVES
RAIL RAPID TRANSIT

Like the threshold service warrants for bus rapid transit facili-
ties, threshold service warrants for rail rapid transit service were
found to vary with the route length. This is due to the interaction
of operating costs and capital investment costs for fixed way and
structure. The curves necessary to express the threshold service
warrant standards for rail rapid transit facilities were calculated
from the following data:

1. Average Right-of-Way Acquisition
Costs $2,250, 000,00 per mile

2. Construction (including earth work,
track, electrification, signaliza-
tion, structures, drainage, fencing,
grading, utility relocation,

engineering, and contingencies) 2,240, 000,00 per mile

3. Stations to Have 250 Lineal Feet of

Platform, Total Cost of $2,200 per

Lin. Ft. (minimum of six stations) 550,000 per station
4, Yards and Shops 8,000,00 per car

5. Cost of Rapid Transit Car 80, 000,00 each

6. Maintenance of Way (per two track
mile) 20, 000,00 per mile
7. Turn around extension including two

cross-overs and storage sidings 50, 000,00 each

f==1

Operating costs (not including

depreciation of car) 0.60 per car-mile

©

Car Size - 54 seats

Average Car Occupancy - 28 passengers
10. K = 15 percent; D = 70/30;

KD = 10.5 percent

11, i = 6 percent; n = 25 years for all
investment costs

Figure A-I
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THRESHOLD SERVICE WARRANT CURVES
BUS RAPID TRANSIT

Unlike local and modified rapid transit service, threshold service
warrants for bus and rail rapid service were found to vary with the
route length. This is due to the interaction of operating costs and
capital investment costs for fixed way and structures. The curves
necessary to express the threshold service warrant standards for bus
rapid transit facilities were calculated from the following data:

1. Average Right-of-Way Acquisition
Costs $2, 250, 000.00 per mile

2% Constructiqp (including earth work,
pavement, structures, drainage, fenc-
ing, grading, utility relocation,

engineering, and contingencies. 650, 000, 00 per mile

3. Maintenance of Way 3,000.00 per mile per
year
4. Cost of Bus 30, 000. 00 each

5. Cost of yards and shops 5, 500,00 per bus
6. Operating Costs (including 9.4¢ de-
preciation on bus but not taxes) 0.56 per bus-mile
7. Bus Size - 52 seats
Average Bus Occupancy - 26 passengers
8. i = 6 percent; n = 25 years for fixed
capital investment; n = 12 years for bus

- /A

Figure A-2
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Table A-3

ACCIDENT RATES AND C15TS BY FACILITY TYPE IN THE REGION

D Humber of Accidents Costs of Accidents
. per 100,000 Vehicle Miles per 100,000 ¥ehicle Miles
Facility Type et
Property Property
Injury [Damage oOnly Damage
Fatality|Accidents| Accidents | Fatal Injury Only
A, Arterial Streets and Highways
1. Milwaukee County 0.003 0.256 0.522 $111 s7io . 182
2. Remainder of Region 0.008 0.102 0.162 30 283 50
8. Freeways
1. Milwaukee County 0.002 0.066 0.127 78 218 21
2. Remainder of Region 0.002 0.048 0.067 80 160 9
Wumber of Traffic
and Passenger Accidents Total Costs of Accidents
per 100,000 Vehicle Miles per 100,000 Yehicle Miles
C. Transit 9.150 _$1,290
Source: State Highway Commission: Safety Commission, City of Milwaukee; Milwaukee County Expressway Commission;
Miiwaukee and Suburban Transpert Corporation; Naiional Safety Council; and SEWRFC.
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Table A-y
POPULATION PROJECTIONS FOR KENOSHA COUNTY BY AGE AND SEX: 1960 - 1990
Age 1960 1965 1970 1975 1980 1985 1990

Group Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total
0~ 4. .. 6.2 5.9 12.1 5.7 5.6 1.3 6.6 6.5 13.1 7.8 7.8 15.6 9.3 9.1 8.4 10.5 10.4 20.9 12.2 1.9 24,
5- 9. .. 5.3 10.9 5.5 10.8 5.8 5.7 1.5 6.8 6.7 13.5 8.1 8.1 16.2 9.4 9.3 18.7 10.9 10.5 21.4
10 - 1% . .. . 4.6 9.4 5.1 9.9 5.8 5.5 1.3 6.0 5.9 1.9 7.0 6.9 13.9 8.2 8.2 6.4 9.9 9.6 19.5
15 - 19 . . . . 3.5 7.2 4.6 9.1 5.4 5.2 10.6 6.1 5.8 1.9 6.3 6.3 12.6 7.4 7.4 4.8 9.0 8.9 17.9
20 - 24 . . . 3.2 2.9 6.1 3.9 3.7 7.6 5.1 4.9 10.0 5.9 5.8 1.7 6.5 6.4 12.9 6.8 6.9 13.7 8.1 8.1 16.2
25 - 29 . . . 3.0 2.9 5.9 3.8 3.6 7.4 4.1 3.9 8.0 5.5 5.3 10.8 6.4 6.3 12.7 7.2 7.1 4.3 7.6 7.7 15.3
30 - 34 . . . 3.3 3.3 6.6 3.3 3.4 6.7 4.2 4.0 8.2 4.2 bl 8.3 5.8 5.7 1.5 6.7 6.6 13.3 7.6 7.6 15.2
35 - 39 . . . 3.5 3.5 7.0 3.4 3.4 6.8 3.2 3.3 6.5 4.2 3.9 8.1 4.2 4.1 8.3 5.8 5.5 1.3 6.8 6.7 13.5
40 - 4y , . . 3.3 3.2 6.5 3.4 3.7 7.1 3.4 3.6 7.0 3.1 3.3 6.4 4.2 4.0 8.2 4.2 4.0 8.2 5.8 5.7 1.5
45 - 49 . . 2.9 3.0 5.9 3.5 3.6 7.1 3.7 4.1 7.8 3.6 3.9 7.5 3.3 3.6 6.9 4.4 4.1 8.5 4.5 4.4 8.9
60 - 54 . . . 2.5 2.6 5.1 2.9 2.8 5.7 3.3 3.2 6.5 3.4 3.4 6.8 3.4 3.3 6.7 3.1 3.2 6.3 4.l 3.6 7.7
65 - 59 . . . 2.2 2.3 4.5 2.8 2.9 5.7 3.1 3.2 6.3 3.5 3.6 7.1 3.4 3.9 7.3 3.7 3.9 7.6 3.4 3.4 6.8
60 - 64 . . . 2.1 2.1 4.2 2.3 2.4 4.7 2.4 2.6 5.0 2.6 2.9 5.5 3.1 3.3 6.4 3.1 3.8 6.9 3.1 3.4 6.5
65 - 69 . . . 1.9 1.8 3.7 2.0 2.1 4ol 2.1 2.3 4.4 2.2 2.5 4.7 2.4 2.8 5.2 2.6 3.2 5.8 2.7 3.4 6.1
70 - 7% ... 1.3 1.4 2.7 1.7 1.8 3.5 1.6 1.9 3.5 1.6 2.0 3.6 1.7 2.2 3.9 1.9 2.6 4.5 2.0 2.7 4.7
76 - 79 . . . 0.8 0.9 1.7 1ol .4 2.5 1.3 1.5 2.8 1.2 1.6 2.8 Il 1.7 2.8 1ol 1.7 2.8 1.3 2.0 3.3
80 + . . . . 0.5 0.6 [Py 1.0 1.0 2.0 lel .4 2.5 1.2 1.6 2.8 .4 1.7 3.1 1.2 1.8 3.0 1.4 2.0 3.4
Total 50.8 49.8 100.6 56.0 56.0 i12.0 62.2 62.8 125.0 68.9 70.1 139.0 77.6 79.4 157.0 87.3 89.7 177.0 100.4 101.6 202.0

Source: SEWRPC.

Table A-5
POPULATION PROJECTIONS FOR MILWAUKEE COUNTY BY AGE AND SEX: 1960 - 1990
Age 1960 1965 1970 1975 1980 1985 1990

Group Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total
0 - 4. .. 61.7 59.7 121.4 58.0 57.2 116.2 61.2 59.7 120.9 67.2 66. 1 133.3 75.1 74.2 149.3 82.4 81.7 164. 1 88.8 85.5 174.3
5 - 9 ... 52.6 50.9 103.5 | 52.9 51.2 104.1| 56.8 55.5 112.3| 58.9 58.5 117.4| 65.1 64. 1 129.2 | 71.8 71.5 143.3 | 79.1 76.3 155.4
[ L 43.6 42.3 85.9 45.5 43.6 89.1 52.8 51.1 103.9 55.8 55.3 (R 57.4 56.8 w2 62.5 81.7 124.2 69.8 67.7 137.5
15 =19 + .« . 31.7 35.2 66.9 40.2 38.7 78.9 46.8 45.5 92.3 63.3 52.3 105.6 55.7 55.9 1.6 67.2 56.9 g, 62.4 6.0 123.4
20 - 24 . . . 29.9 35.5 65.4 30.2 32.7 62.9 41.8 1.1 82.9 48.1 47.9 96.0 54.5 53.9 108. 4 66.2 56.4 112.6 58.2 57.8 116.0
26 - 29 . . . 3.1 33.9 68.0 34.7 42.7 77.4% 32.3 34.5 66.8 43.9 3.1 87.0 49.7 49.7 99.4 56.0 54.4 110.4 58. 4 58.6 117.0
30 - 34 . . . 35.6 35.7 71.3 34.6 35.6 70.2 35.0 43.8 78.8 32.0 34.8 66.8 43.2 43.3 86.5 48.4 47.9 96.3 54.7 54.8 109.5
35 - 39 . . . 34.7 36.0 70.7 35.0 36.8 71.8 33.2 34.2 67.4 33.2 41.6 74.8 30.0 33.4 63.4 39.9 39.1 79.0 45.7 45.5 91.2
40 - 44 . . . 32.0 33.8 65.8 33.6 36.7 70.3 34.0 35.9 69.9 31.0 32.6 63.6 30.9 39.6 70.5 27.9 30.0 57.9 37.0 37. 4 74.4
Us - 49 . . . 31.0 33.0 64.0 32.3 36.8 69.1 34.4 37.9 72.3 33.7 36.6 70.3 30.8 33.4 64.2 30.5 38.3 68.8 27.2 31.0 58.2
50 - 54 . . . 28.7 30.4 59.1 29.3 30.1 59.4 28.8 29.8 58.6 29.8 30.4 60.2 29.6 28.9 58.5 26.4 28.4 54.8 26.6 3.1 57.7
65 - 59 . . . 26.4 27.1 53.5 30.5 3.1 61.6 30.4 32.6 63.0 29.2 31.8 61.0 30.0 32.8 62.8 29.6 32.6 62.2 26. 4 27.2 53.6
60 - 64 . . . 22.5 23.6 46. 1 25.5 26.6 52.1 25.2 27.7 52.9 24.6 28.7 53.3 23.9 28.2 52.1 24.5 29.7 54.2 23.7 26.4 50.1
65 - 69 . . . 17.8 20.0 37.8 2.1 22.7 43.8 21.2 23.6 44.8 20.2 25.0 45.2 20.0 25.0 45.0 19.5 25.4 44.9 19.1 24.3 43.4
70 - 7% ... 12.5 15.0 27.5 15.6 18.9 34.5 15.9 19.4 35.3 16.1 20.6 36.7 14.8 21.0 35.8 4.9 21.4 36.3 4.2 19.8 34.0
75 - 79 . . . 7.1 9.6 16.7 9.9 13.8 23.7 10.6 4.7 25.3 10.5 4.8 25.3 10.3 15.6 25.9 10.2 4.8 25.0 9.9 15.5 25.4
80 + . . . 4.8 7.6 12.4 8.8 10.1 18.9 8.5 4.1 22.6 12.6 15.8 28. 4 12. 4 15.8 28.2 10.1 16.8 26.9 8.5 16.4 24.9
Total 506.7 529.3 1,036.0 | 637.7 565.3 [1,103.0 | 568.9 601.1 1,170.0 | 600.1 635.9 1,236.0 | 633.4 671.6 1,305.0 | 668.0 707.0 |1,375.0 | 709.7 736.3 1,446.0

Source: SEWRPC.




Table A-6
POPULATION PROJECTIONS FOR OZAUKEE COUNTY BY AGE AND SEX: 1960 - 1990
Age 1960 1965 1970 1975 1980 1985 1990
Group Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total
0 - 4. .. 2.6 2.5 5.1 2.3 2.2 4.5 2.9 2.9 5.8 3.8 4.0 7.8 4.7 5.6 10.3 5.0 10.3 6.4 6.2 12.6
5 - 9 ... 2.5 2.4 4.9 2.4 2.3 4.7 2.4 2.5 4.9 3.2 3.2 6.4 4.1 3.9 8.0 5.0 4.6 9.6 5.8 .y
10 - 1% o . . 1.9 1.9 3.8 2.4 2.4 4.8 2.6 2.5 5.1 2.7 2.6 5. 3.3 3.2 6.5 4.4 4.2 8.6 5.4 10.7
15 =19 « .« . 1.2 1.2 2.4 2.1 2.0 4.1 2.7 2.7 5.4 2.7 2.6 5.3 2.8 2.7 5.5 3.7 3.5 7.2 4.9 4.9 9.8
20 - 24 . . . 0.9 1.0 1.9 1.5 1.4 2.9 2.3 2.3 4.6 3.1 2.9 6.0 3.2 3.0 6.2 3.2 3.0 6.2 4.2 4.3 8.5
25 - 29 . . . (I [ 2.2 [ 1.3 2.4 1.7 1.6 3.3 2.8 2.8 5.6 3.5 3.1 6.6 3.7 3.3 7.0 3.7 3.8 7.5
30 - 34 . . . 1.4 1.5 2.9 1.2 1.3 2.5 1.3 1.5 2.8 2.0 2.0 4.0 2.8 2.9 5.7 3.8 3.4 7.2 4.1 LA 8.2
36 - 39 . . . 1.4 .4 2.8 1.6 1.7 3.3 1.3 1.4 2.7 1.3 1.5 2.8 1.9 1.9 3.8 3.0 3.5 6.5 4.0 4.0 8.0
40 - 44 . . . 1.3 1.2 2.5 1.6 1.6 3.2 1.6 1.8 3.4 1.3 1.5 2.8 1.3 1.6 2.9 1.9 2.8 4.7 3.1 3.2 6.3
45 - 49 . . . 1.1 1.1 2.2 1. 1.5 3.1 1.7 1.9 3.6 1.6 2.0 3.6 1.4 1.6 3.0 1.4 1.8 3.2 2.1 2.2 4.3
50 - 54 . . . 0.9 0.9 1.8 1.3 1.1 2.4 1.5 1.3 2.8 1.6 I.6 3.2 1.7 1.8 3.5 l. 1.5 2.9 I.4 1.6 3.0
55 ~ 59 . . . 0.8 0.8 1.6 [IPN] 1.1 2.2 1.4 1.3 2.7 1.7 1.6 3.3 1.7 1.9 3.6 1.8 1.7 3.5 1.5 1.7 3.2
60 - 64 . . . 0.7 0.7 oy 0.9 0.9 1.8 1.0 1.0 2.0 1.2 1.3 2.5 I.5 1.5 3.0 1.6 2.0 3.6 I.6 2.0 3.6
65 - 69 . . . 0.6 0.5 [ 0.7 0.8 1.5 0.9 0.8 1.7 0.9 I.0 1.9 I 1.2 2.3 1.3 1.8 3.1 1.5 1.8 3.3
70 - 74 . . . 0.4 0.4 0.8 0.6 0.6 1.2 0.6 0.8 1.4 0.7 0.8 1.5 0.8 0.9 1.7 0.9 1.5 2.4 [} .y 2.5
75 - 79 . . . 0.2 0.3 0.5 0.4 0.5 0.9 0.4 0.5 0.9 0.4 0.6 1.0 0.5 0.7 1.2 0.5 1.0 1.5 0.7 0.9 1.6
80 + . . . . 0.2 0.3 0.5 0.1 0.4 0.5 0.4 0.5 0.9 0.5 0.5 1.0 0.5 0.7 1.2 0.7 0.8 1.5 0.7 0.8 1.5
Total 19.2 19.2 38.4 22.9 23.1 46.0 26.7 27.3 54.0 31.5 32.5 64.0 36.8 38.2 75.0 43.6 5.4 89.0 52.2 53.8 106.0
Source: SEWRPC. :
Table A-7
POPULATION PROJECTIONS FOR RACINE COUNTY BY AGE AND SEX: 1960 - 1990
(Population in Thousands)
Age 1960 1965 1970 1975 1980 1985 1990
Group Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total
0 - ... 9.0 8.9 17.9 8.0 7.9 15.9 9.2 9.2 18.4 1.2 1.2 22.4 13.2 13.1 26.3 14.9 13.6 28.5 17.3 16.8 34,1
5 - 9 . .. 8.2 7.9 16.1 7.8 7.6 15.4 8.2 8.1 16.3 9.6 9.5 19.1 1.y 1.3 22.7 13.5 12.3 25.8 15.5 15.1 30.6
10 - 14 . . 6.9 6.6 13.5 7.4 7.1 14.5 8.1 7.9 16.0 8.4 8.4 16.8 9.7 9.8 19.5 1.8 10.8 22.6 4.1 13.8 27.9
15 = 19 . . . 4.5 4.8 9.3 6.8 6.3 13.1 8.0 7.7 16.7 8.4 8.4 16.8 8.8 8.8 17.6 10.4 .2 21.6 12.8 12.7 25.5
20 - 24 . . . 3.6 4.3 7.9 4.7 4.9 9.6 7.3 6.9 14.2 8.5 8.4 16.9 9.1 9.3 18.4 9.5 10.0 19.5 .4 1.5 22.9
25 - 29 . . 4.3 4.4 8.7 4.y 5.3 9.7 5.2 5.4 10.6 7.9 7.6 15.5 9.3 9.2 18.5 10.0 9.4 19.4 10.6 10.7 21.3
30 - 34 . . . 4.9 4.8 9.7 4.5 4.8 9.3 4.6 5.6 10.2 5.3 5.7 .o 8.3 8.0 16.3 9.8 9.4 19.2 10.6 10.9 21.5
35 -39 . . . 4.8 5.1 9.9 5.0 5.1 10.1 4.4 4.8 9.2 () 5.6 10.0 5.2 5.6 10.8 8.1 8.5 16.6 9.7 9.8 19.5
40 - 44 . . . b4 4.4 8.8 4.8 5.3 10,4 5.0 5.2 10.2 .4 4.8 9.2 4.4 5.6 10.0 5.2 7.0 12.2 8.2 8.1 16.3
45 - 49 . . . 4.1 L 8.2 4.6 5.0 9.6 5.1 5.5 10.6 5.2 5.6 10.8 4.6 5.1 9.7 4.7 5.4 10.1 5.6 6.2 1.8
50 - 54 . . . 3.5 3.5 7.0 4.1 3.9 8.0 4.3 4.2 8.5 4.7 4.8 9.5 4.7 4.6 9.3 4.3 5.0 9.3 4.4 5.1 9.5
55 - 59 . . . 3.1 3.2 6.3 3.8 3.8 7.6 4.3 4.3 8.6 4.6 4.7 9.3 4.9 5.4 10.3 5.1 4.9 10.0 4.7 4.8 9.5
60 - 64 . . . 2.7 2.9 5.6 3.1 3.2 6.3 3.2 3.5 6.7 3.6 3.9 7.5 3.8 4.3 8.1 4.3 4.8 9.1 4.5 4.8 9.3
65 - 69 . . . 2.4 2.6 5.0 2.6 3.0 5.6 2.7 3.0 5.7 2.8 3.2 6.0 3.1 3.6 6.7 3.4 4.9 8.3 3.8 4.6 8.4
70 - 7% . . 1.8 2.0 3.8 2.2 2.6 4.8 2.1 2.7 4.8 2.1 2.6 4.7 2.2 2.8 5.0 2.4 3.9 6.3 2.6 3.7 6.3
75 « 79 .+ . . [ 1.3 2.4 1.6 1.9 3.5 1.5 2.1 3.6 1.5 2.1 3.6 1.5 2.2 3.7 1.6 3.1 4.7 1.8 2.7 4.5
80 + . v . 0.7 1.0 1.7 1.3 1.6 2.9 1.6 2.1 3.7 1.7 2.2 3.9 1.8 2.3 4.1 1.6 2.2 3.8 1.5 2.6 4.1
N Total 70.0 71.8 141.8 76.7 79.3 156.0 84.8 88.2 173.0 94.3 98.7 193.0 106.0 Ii.o 217.0 120.6 126.4 | 247.0 139.1 143.9 | 283.0
N
—_ Source: SEWRPC.




N Table A-8
8 POPULATIONS PROJECTIONS FOR WALWORTH COUNTY BY AGE AND SEX: 1960 - 1990
(Population in Thousands)
Age 1960 1965 1970 1975 1980 1985 1990

Group Male Female Total Male Female Total Male Female Total Male Female Total Male | Female Total Male Female TJotal Male Female Total

0 - 4. ... 2.9 2.7 5.6 2.9 2.9 5.8 3.3 3.4 6.7 3.7 3.8 7.5 4.2 4.1 8.3 4.7 4.6 9.3 5.4 5.2 10.6
5 - 9 .. .. 2.9 2.6 5.5 2.5 2.5 5.0 3.0 3.0 6.0 3.3 3.4 6.7 3.7 3.7 7.4 L 4.1 8.2 4.7 4.6 9.3
10 - 14 . . . . 2.5 2.4 4.9 2.5 2.3 4.8 2.5 2.5 5.0 2.9 3.0 5.9 3.4 3.4 6.8 3.8 3.8 7.6 4.2 4.1 8.3
15 - 19 « . .. 2.1 2.1 4.2 2.4 2.2 4.6 2.6 2.4 5.0 2.8 2.6 5.2 3.0 3.1 6.1 3.5 3.5 7.0 3.8 3.7 7.5
20 - 24 . . . . 1.5 1.6 3.1 1.9 2.0 3.9 2.4 2.3 4.7 2.7 2.6 5.3 2.8 2.8 5.6 3.2 3.2 6.4 3.6 3.7 7.3
25 - 29 . . . . .4 I.4 2.8 1.8 2.1 3.9 2.2 2.1 4.3 2.6 2.7 5.3 2.9 2.8 5.7 3.0 2.9 5.9 3.4 3.5 6.9
30 - 34 . . .. 1.5 1.5 3.0 1.5 1.5 3.0 1.9 2.2 4.1 2.3 2.2 4.5 2.7 2.8 5.5 3.0 2.9 5.9 3.0 3.1 6.1
36 -39 . . .. 1.6 1.6 3.2 1.5 1.6 3.1 [ 1.5 2.9 1.9 2.2 4.1 2.2 2.2 4.4 2.7 2.6 5.3 2.9 2.8 5.7
40 - 44 . . . . 1.5 1.6 3.1 1.6 1.7 3.3 1.6 1.6 3.2 .4 1.4 2.8 1.9 2.1 4.0 2.1 2.1 4.2 2.6 2.6 5.2
45 - 49 . . . . 1.6 1.6 3.2 1.6 1.8 3.4 1.7 1.8 3.5 1.6 1.6 3.2 I.4 1.5 2.9 1.8 2.2 4.0 2.1 2.2 4.3
50 - 54 . . . . .4 .4 2.8 I.6 1.5 3.1 1.5 1.5 3.0 1.5 1.5 3.0 .4 1.4 2.8 1.3 1.3 2.6 1.6 1.7 3.3
56 - 59 . . . . 1.2 1.3 2.5 1.5 1.4 2.9 1.7 1.6 3.3 1.6 1.6 3.2 1.5 1.7 3.2 1.5 1.6 3.1 1.3 1.3 2.6
60 - 64 . . . . [N 1.2 2.3 1.3 1.3 2.6 .4 .4 2.8 .4 1.5 2.9 1.3 1.5 2.8 1.3 1.6 2.9 1.2 1.3 2.5
65 - 69 . . . . [ 1.2 2.3 [ I.2 2.3 [IN] 1.2 2.3 1.1 1.2 2.3 1.2 1.3 2.5 [ 1.5 2.6 1.1 1.3 2.4
70 - 74 ... 0.9 0.9 1.8 1.0 [y 2.1 0.8 (] 1.9 0.8 1.0 1.8 0.9 l.1 2.0 0.8 1.2 2.0 0.8 (] 1.9
75 - 79 . . . . 0.5 0.6 1.1 0.8 0.9 1.7 0.7 0.9 1.6 0.6 0.8 .4 0.6 0.8 1.4 0.6 0.8 1.4 0.6 0.9 1.5
80 + 4 . . . . 0.4 0.6 1.0 0.7 0.8 1.5 0.8 0.9 1.7 0.9 1.0 1.9 0.7 0.9 1.6 0.7 0.9 1.6 0.7 0.9 1.6
Total 26. 1 26.3 52.4 28.2 28.8 57.0 30.6 3.4 62.0 32.9 34,1 67.0 35.8 37.2 73.0 39.2 40.8 80.0 43.0 4.0 87.0

Source: SEWRPC.

Table A-9

POPULATION PROJECTIONS FOR WASHINGTON COUNTY BY AGE AND SEX: 1960 - 1990
(Population in Thousands)

Age 1960 1965 1970 1975 1980 1985 1990

Group Male Female Total Male Female Total Male Ffemale Total Male Female Total Male Female Total Male Female Total Male Female Total

0 - 4. ... 3.2 3.0 6.2 2.6 2.6 5.2 3.1 3.1 6.2 3.8 3.8 7.8 4.7 4.5 9.2 5.0 5.0 10.0 5.8 5.6 1.4
5= 9. ... 2.9 2.7 5.6 2.7 2.6 5.3 2.6 2.7 5.3 3.2 3.1 6.3 4.0 3.9 7.9 4.7 4.5 9.2 5.3 5.1 10.4
10 - 1% . . . . 2.4 2.2 4.6 2.5 2.5 5.0 2.8 2.7 5.5 2.7 2.8 5.5 3.3 3.3 6.6 4.1 4.1 8.2 4.8 4.7 9.5
15 - 19 . . . . 1.5 1.5 3.0 2.3 2.2 4.5 2.8 2.7 5.5 3.0 2.9 5.9 2.9 3.0 5.9 3.5 3.4 6.9 4.4 4.3 8.7
20 - 24 . . . . 1.2 1.3 2.5 1.7 1.7 3.4 2.5 2.4 4.9 3.0 3.0 6.0 3.2 3.2 6.4 3.2 3.2 6.4 3.8 3.9 7.7
25 - 29 . . . . 1.3 () 2.7 1.5 1.7 3.2 1.9 1.9 3.8 2.8 2.6 5.4 3.2 3.3 6.5 3.6 3.4 7.0 3.5 3.5 7.0
30 - 34 . . . . 1.5 1.5 3.0 1.5 1.6 3.1 1.6 1.8 3.4 2.0 2.0 4.0 3.0 2.7 5.7 3.5 3.4 6.9 3.8 3.8 7.6
35 - 39 . . . . 1.5 1.5 3.0 1.7 r.z 3.4 1.5 1.6 3.1 1.6 1.8 3.4 2.0 1.9 3.9 2.9 2.7 5.6 3.5 3.5 7.0
40 - 44 L .. 1.4 [ 2.8 1.6 1.6 3.2 1.7 1.7 3.4 1.5 1.6 3.1 1.5 1.8 3.3 1.9 1.9 3.8 2.9 2.8 5.7
45 - 49 . . . . 1.3 1.2 2.5 1.5 1.5 3.0 1.7 1.8 3.5 1.7 1.8 3.5 1.5 1.7 3.2 1.6 1.8 3.4 2.0 2.1 4.1
50 - B4 . . . . [ 1.1 2.2 o4 1.2 2.6 1.5 1.3 2.8 1.5 1.5 3.0 1.6 1.5 3.1 1.4 1.5 2.9 1.5 1.7 3.2
55 - 59 . . . . 1.0 1.0 2.0 1.3 1.2 2.5 [ (] 2.8 1.6 1.5 3.1 1.5 1.7 3.2 1.6 1.9 3.5 1.5 1.6 3.1
60 - 64 . . . . 0.9 0.8 1.7 1.1 1.0 2.1 1.1 (] 2.2 1.2 1.2 2.4 1.3 1.4 2.7 1.4 1.7 3.1 1.4 1.6 3.0
65 - 69 . . . . 0.8 0.8 1.6 0.9 0.9 1.8 0.9 0.9 1.8 0.9 1.0 1.9 1.0 1.2 2.2 1.1 1.4 2.5 1.2 1.4 2.6
70 - 74 ... 0.6 0.6 1.2 0.8 0.8 1.6 0.7 0.8 1.5 0.7 0.8 1.5 0.7 0.9 1.6 0.8 [y 1.9 0.9 [ 2.0
75 - 79 . . . . 0.4 0.5 0.9 0.5 0.6 (] 0.5 0.6 1.1 0.5 0.6 [ 0.5 0.7 1.2 0.5 0.7 1.2 0.6 0.8 1.4
80 + . .. 4. 0.3 0.3 0.6 0.5 0.5 1.0 0.6 0.6 1.2 0.6 0.7 1.3 0.7 0.7 1.4 0.6 0.9 1.5 0.7 0.9 1.6
Total 23.3 22.8 46. 1 26. 1 25.9 52.0 28.9 29.1 58.0 32.3 32.7 65.0 36.6 37.4 74.0 414 42.6 84.0 47.6 48.4 96.0

Source: SEWRPC.




Table A-10

POPULATION PROJECTIONS FOR WAUKESHA COUNTY BY AGE AND SEX: 1960 - 1990
(Population in Thousands)

Age l‘960 1965 1970 1975 1980 1985 1990

Group Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total

0 - 4. ... 10.8 10.2 21.0 9.7 9.6 19.3 12.3 12.2 24.5 16.1 16.0 32.1 19.8 19.7 39.5 22.8 22.7 45.5 27.3 26.9 54.2
5 - 9. ... 10.3 9.7 20.0 10.2 9.6 19.8 10.4 10.3 20.7 13.3 13.1 26.4 17.2 17.2 34.4 21.1 20.9 42.0 24.6 23.9 48.5
10 - 1% .« . 8.3 7.6 15.9 10.1 9.5 19.6 [N 10.5 21.6 [N 1.2 22.3 4.2 14.2 28.4 18.5 18.6 37.1 23.1 22.4 45.5
15 - 19 . « « . 5.7 5.1 10.8 8.8 8.3 17.1 1.5 10.9 22.4 12.3 1.8 24.1 12.3 12.6 24.9 15.9 15.9 31.8 21.0 20.6 41.6
20 - 2% . . . 3.5 3.9 7.4 6.2 5.9 | 12.1 10.3 9.7 20.0 12.7 12.6 25.3 13.9 13.7 27.6 4.0 4.2 28.2 18.2 18.2 36.4
25 - 29 . . . . 4.7 5.2 9.9 4.8 5.3 ‘ 10.1 7.8 7.0 4.8 1.7 1.0 22.7 4.8 4.4 29.2 15.9 15.4 31.3 16.4 16.5 32.9
30 - 34 . . .. 6.0 6.0 12.0 5.4 6.2 11.6 5.2 6.1 1.3 8.6 7.9 16.5 12.5 12.5 25.0 16.1 15.4 31.5 17.8 17.3 35.1
3 -39 . . .. 6.0 6.1 12.1 6.9 7.1 .0 5.7 6.8 12.5 5.5 6.4 .9 8.9 6.6 15.5 13.3 2.4 25.7 17.0 16.7 33.7
40 - U4 . ... 5.4 5.2 10.6 7.5 7.1 14.6 7.2 7.7 4.9 5.9 6.9 12.8 5.7 6.6 12.3 9.1 8.1 17.2 4.0 13.5 27.5
45 -~ 49 . .. .« . 4.7 4.4 9.1 6.3 6.5 12.8 7.4 8.1 15.5 7.9 8.6 16.5 6.6 7.8 4.4 6.2 7.2 13.4 10.2 9.7 19.9
50 - 54 . . . . 3.9 3.7 7.6 5.1 4.6 9.7 6.1 5.8 1.9 7.1 7.2 14.3 7.6 7.6 15.2 6.3 7.5 13.8 6.2 6.5 12.7
55 - 59 . . . . 3.1 2.9 6.0 4.8 4.4 9.2 5.8 5.6 [ 6.9 6.8 13.7 8.0 8.4 16.4 8.4 9.5 17.9 7.1 8.0 15.1
60 - 64 . . . . 2.5 2.5 5.0 3.5 3.2 6.7 4.5 4.3 8.8 5.2 5.3 10.5 6.2 6.6 12.8 7.2 8.7 15.9 7.6 8.5 16.1
65 - 69 . . . . 2.0 2.1 4.1l 2.7 2.7 5.4 3.2 3.1 6.3 3.9 4.2 8.1 4.6 5.3 9.9 5.5 6.8 12.3 6.4 7.9 4.3
70 - 74 . . .. [ 1.7 3.1 2.0 2.2 4.2 2.3 2.5 4.8 2.6 3.0 5.6 3.2 4.1 7.3 3.8 5.0 8.8 4.6 6.0 10.6
75 =79 .« . . . 0.9 1.1 2.0 1.3 1.6 2.9 1.5 2.0 3.5 1.6 2.2 3.8 1.9 2.6 4.5 2.4 3.2 5.6 3.0 4.3 7.3
80 + . . . . . 0.6 [ 1.7 1.0 1.9 2.9 1.4 1.7 3.1 2.1 2.3 4.4 1.7 3.0 4.7 2.3 2.7 5.0 2.4 4.2 6.6
Total 79.8 78.5 158.3 96.3 95.7 192.0 113.7 4.3 228.0 i34.5 136.5 271.0 159.1 162.9 322.0 188.8 194.2 383.0 226.9 231.1 458.0

Source: SEWRPC.
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FORECAST OF HOUSEHOLDS AND HOUSEHOLD POPULATION FOR

Table A-11

KENOSHA COUNTY (1960 - 1990)
Total Household Number of Persons
Year Population Population Households per Household
1960. . . . e 100,600 99,100 29,500 3.36
1970. . . . .« . . 125,000 122,500 36,500 3.36
1980. .« « « .+ o . 157,000 153,900 45,800 3.36
1990. . . . 202,000 198,000 59,900 3.36
Source: U.S. Bureau of the Census; SEWRPC.
Table A-12
FORECAST OF HOUSEHOLDS AND HOUSEHOLD POPULATION FOR
MILWAUKEE COUNTY (1960 - 1990)
Total Household Number of Persons
Year Population Population Households per Household
1960. . . e 1,036,000 1,010,800 314,900 3.21
1970. . . . e 1,170,000 1,146,600 358,900 3.21
1980. . . . .. 1,305,000 1,278,900 401,500 3.21
1990. - 1,446,000 1,417,100 44y 300 3.21
Source: U.S. Bureau of the Census; SEWRPC.
Table A-13
FORECAST OF HOUSEHOLDS AND HOUSEHOLD POPULATION FOR
0ZAUKEE COUNTY (1960 - 1990)
Total Household Number of Persons
Year Population Population Households per Household
1960. « « + + « & 38,400 38,000 10,400 3.65
1970. . .. . 54,000 52,900 14,500 3.65
1980. .« « « & . . 75,000 73,500 20,100 3.65
1990. . . . e 106,000 103,900 29,500 3.65
Source: U.S. Bureau of the Census; SEWRPC.
Table A-11U4
FORECAST OF HOUSEHOLDS AND HOUSEHOLD POPULATION FOR
RACINE COUNTY (1960 - 1990)
Total Household Number of Persons
Year Population Population Households per Household
1960. .+ . .+ « . . 141,800 138,000 40,700 3.39
1970. . . .+ « . . 173,000 169,500 50,000 3.39
1980. . . . 217,000 212,700 63,700 3.39
1990. . . . 283,000 277,300 82,800 3.39

Source: U.S. Bureau of the Census; SEWRPC.
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Table A-15
FORECAST OF HOUSEHOLDS AND HOUSEHOLD POPULATION FOR

WALWORTH COUNTY (1960 - 1990)
Total Household Number of Persons
Year Population Population Households per Household
1960 « « « « « & 52,400 50,500 15,400 3.28
1970. + + « « .+ . 62,000 60,800 18,500 3.28
1980. « « « + . . 73,000 71,500 21,800 3.28
1990. . . . . . . 87,000 85,300 27,000 3.28

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

Table A-16
FORECAST OF HOUSEHOLDS AND HOUSEHOLD POPULATION FOR

WASHINGTON COUNTY (1960 - 1990)
Total Household Number of Persons
Year Population Population Households per Household
1960. « « + « . . 46,100 45,500 12,500 3.64
1970. « « « « « & 58,000 56,800 15,600 3.64
1980, « &« « & & & 74,000 72,500 19,900 3.64
1990 « « « « « . 96,000 94,100 26,900 3.64

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

Table A-17
FORECAST OF HOUSEHOLDS AND HOUSEHOLD POPULATION FOR

WAUKESHA COUNTY (1960 - 1990)
Total Household Number of Persons
Year Population Population Households per Household
1960 « « « « « 158,300 165,200 42,400 3.66
1970, « + « « o« . 228,000 223,400 61,000 3.66
1980. « « + « o« 322,000 315,600 87,200 3.66
1990. . . . . . . 458,000 448,800 124,600 3.66

Source: U.S. Bureau of the Census; SEWRPC.
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Table A-18

LS ]
N INPUT-0QUTPUT MATRIX FOR REGIONAL ECONOMIC SIMULATION MODEL
o
NATIONAL REGIONAL °
s g e .
= (e = 2 ; 2z 3 :
) 2 = 2 £ = 58T s & B
Purchasing £3 ° 5 - = o 5w % &8 - 3 e L
Industries £s 3 = ° s = = b ® 5 ] g -8 ] - =
Salling =8 < £ 2 3 H 5 2 2 = el S e 2 3 =5 z
adiases o g £ 3 = g ] = = = E . - = 3 = H T §
25 H =2 S g - - - = ° 2 -5 2 ek = = 5 = 2 i
TR H = - = % s 5 s 2 = = = 2 £ & g T = =
e £ 2 C z £ H H 2 C < 2 3 5 gu i o s = H 2 5
22 S a < = S Ed i =3 -4 = 3 o 5 & = & = & & [l 2
1 | 2 i 3 4 5 6 } 7 ] 9 10 [ 12 13 14 15 16 17 18 19 20 21
DIRECT REQUIREMENTS PER DOLLAR OF GROS OUTPUT
4 Agriculture 0.0789 | 0.0168 | 0.0217 54212 .06247 . 00769
N 5 Mining 0.0206 0.0010 0.0040 .00230 16991 02060 .01936 17553 00101
a
z
o 6 Construction 0.0001 0.2 0.0830
: 7 Manufacturing 0.5041 0.3558 0.3047 « 14072 13140 67479 . 64938 05313 20600
z 8 Electric Utilities 0.0015 0.0278 0.0065 00574 . 03568 00392 01493 34650 | .05233
9 Other Industries 0.2020 0.5865 0.2153 30810 48238 30066 .25383 42481 J73294
10 Agriculture 00018 . 00004 +00005 00132 00001 54212 43968 04681 05455 00119 .00027 . 00274
11 Mining 0.00001 0.00003 | 0.00018 0.00727 | 0.00122 0.00003 | 0.01024 | 0.00031 | 0.05695 | 0.06233 | 0.00073 0.00001
12 Construction 00083
13.Food .00063 | .00208 | .00005 | .C0069 . 00035 .00018 | .05252 | .0000Z 22443 | .00084 | 00859 .01835 | .00065 | .0000! .00013
14 Leather, Apparel, Textilas .00011 | .00031 | .00002 | .0OOOW 00084 .00006 | .00857 | .0CO8T .00026 | .00303 | .65780 | .02936 | .00288 | .05645 | .00839 | .00382 | .00347 | .0GMIO0
1§ Paper, Lumber, Furniture .00005 | .00006 | .0000I | .000CS | .00006 | .00GYI | .000S0 | .000OI | .000I3 | 01007 | .01226 07897 | 02794 | .01922 | 42768 | .33%44 | .03639 | .06011 | .03152 | .01874 | .0I618
1§ Mewspaper, Periodical, & Book Publishing & Printing 00007 .00015 .00003 .00031 .00073 00027 . 00039 00018 00253 00245 . 00306 24923 . 00405 .00279 . 00295 + 00448 00102
17 Chemicals .00029 | .000I3 | .00003 | .000I9 | .00021 | .00066 | .00028 | .00008 | .00021 | .06207 | .06885 .21861 | .01816 | .07735 | .08431 | ,03227 | .43133 | ,07338 | .03988 | .03407 | .084II
18 Primary Metals .00049 | .0000I | .oo0OS .00049 | .00216 | .00I85 | .0DOOE | .00009 | .00067 | .04256 18617 | .01320 | .00217 | .08427 | .00231 | 02466 | .36118 | .56204 | .43067 | .35328
19 Fabricated Metals .00038 | .00C04 | .000I7 | .00008 | .00026 | .00253 | .00C99 | .00027 | .000O9 | .OOMSS | .OIBYZ 15000 | .03678 | .00352 | .037i0 | .0036% | .026B0 | .03304 | .13081 | .07879 | .08105
20 Machinery, Engines & Turbines 00127 - 00005 . 00083
2| Machinery, Farm 00073 B
22 Machinery, Construction & Mining 00216 00025 B
23 Machinery, Metalworking 00031 . 00007
- 24 Machinery, Special . 00075 . 00002 00014 . 00022 00001 . 00009 .00034 .00005 | - .0000) .00003 0004y 00009 00176 .00588 .00688 09156 .03239
<
= 25 Elec. Mach., Transmission Distribution & Industrial | .00075 . 00021
(=]
©
‘&J 26 Electrical Machinery, Lighting & Medical .00006 | .00002 | .00002 .00001 | .00024 | .0D0IZ 00004 | .00OS5 | .0OIN3 | .02010 .00053 | .00030 | .00183 | 00021 | 00119 | .00713 | .00489 | .0S5I4 | .0I842
27 Electrical Machinery, Household Appliances .00012 | .00015 00017 | .000OY .00003 .00838 .00036 .00028 | .00035 | .00703 | .00012 | .00786
28 Electrical Machinery, Communications & Components .00020 | .00008 | .oOOMS .00002 | .00005 | .00053 00014 L0014 | 00342 .00013 | .00O28 | .00087 | .00OB4 | .00053 | .00IS3 | .00027 [ .000IB
29 Transportation Equipment 0.00190 [0.00160 | 0.00030
30 Instruments 100012 00002 .00013 00002 00004 00005 00022 00020 00759 . 00088 +00016 00042 00018 00015
31 Miscellaneous Manufacturing B 00012 .00011 . 00003 00004 . 00010 + 00001 . 00008 00106 00176 . 00798 00120 - 01966 00483 01172 00473 00358 00658 00615 . 00867
32 Transportation - 00096 . 00029 . 00026 . 00023 - 00069 00046 . 00039 . 00037 . 00042 02420 07078 04683 . 05408 .02083 -05961 . 02843 04898 07908 03133 03804 - 03554
33 Communication .00002 | .00010 | .00002 | .00004 | .00001 | .000D0Z | .00DO6 | .00003 | ,00033 | .00525 | .00I86 | 00283 .00327 | .OO4IB | .00SI1 | .0243% | .0OSI7 | .00591 | Q0S54 | .00777 | .0US4E
34 Electrical, Gas, & Sanitary Utilities .00004 | .00029 | .00009 | .00006 | .00043 | .00004 | .000I7 | .00619 | .00091 | .00653 | .O4519 | 00426 .00855 | .01086 | .02047 | .02210 | .02580 | .05329 | .0I574 | .0I652 | .01691
35 Trade .00054 | .00I94 | .000II | .00O4! | .00053 | .00198 | .00063 | .00022 | .00OSI | .O4552 | .0581S | .Z1667 .04855 | .05559 | 08947 | .04550 | .0u€36 | .06394 | .o64u6 | .08257 | .o88Il
36 Banking & Insurance . 00028 .00013 00017 . 00005 . 00008 . 00007 . 00065 01937 02476 00774 00710 01028 00843 .0les8 01217 01580 01383 01807 01550
37 Real Estate . .00012 | .00152 | .0000Z | .00067 | .00219 | .00006 | .00020 | .00006 | .00189 | .06120 | .19797 | .00548 .00598 | .0I448 | .0I0BO | .06980 | .0I559 | .01057 | .01173 [ .0I37% | .01I60
38 Services, Except Medical .00011 | .ooo4z | .00074 | .00034 | .00042 | .00012 | .00039 | .00020 | .00150 [ .05333 | .06564 | .01885 .0u687 | .03191 | .08571 | .13298 | .07436 | .03947 | .04392 | .08601 | .08I49
39 Services, Medical 00125 . 00003 - 00005 - 00004 . 00002 . 00003 . 00002 00016 00286 . 00229 . 00151 00131 00173 00158 .00210 00180 00186 00180 . 00288 00217
40 Households
41 Government
L




Table A-18 (continued)
INPUT-OUTPUT MATRIX FOR REGIONAL ECONOMIC SIMULATION MODEL

REGIONAL
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DIRECT REQUIREMENTS PER DOLLAR OF GROSS OQUTPUT
4 Agriculture
5 Mining B
] 1 -
-4
z
o 6 Construction
= 7 Manutacturing
< =
z 8 Electric Utilities
9 Other Industries
10 Agriculture .00210 | .00282 | .00323 00618 .20218 | .00072 | .00I55 | 0.0168 | 0.0010
11 Mining 0.08066 | 0.00007 |0.00352 | 0.00183 | 0.00025 0.00372 | 0.00026 | 0.00037 | 0.01610 |0.00167 | 0.02419 | 0.03824 | 0.01086 | 0.02512 | 0.00898 | 0.0003!
12 Construction B ) 0.3803
13 Food .00007 .00024 00001 - .00562 | .00142 | .008E2 .00004 | .02136 00561 | .00123 | .02702 | 0.0300 | 0.0013
14 Leather, Apparel, Textiles .00380 | .0O4O4 | .0O570 | .0O26 | .00252 | .00956 | .00250 | 01865 | .02614 | .03@s8 | .0osa4 | 00858 .00020 | .0058% | .DOY66 | .00499 | .03%04 | .0I535 | 0.00056 | 0.00003
15 Paper, Lunber, Furniture .00827 | .00559 | .02180 | .03409 | .0325! | .03750 | .06079 | .02489 | .05787 | .08342 | .00591 | .00197 .00197 | .08980 | .01094 | .00444 | .0198% | .01721 | 0.0006 | 0.0002
16 Newspaper, Periodical, & Book Publishing & Printing .00130 | .00026 | .00318 | 00307 | .00055 | .00127 | .00223 | .00i9% | .00112 | ,00733 | .00650 | .09181 00051 | .00949 | .03420 | .00511 | .16414 | .05136 | 0.008% | 0.0043
17 Chemicals 06674 | .03538 | .0%391 | 06280 | 11961 | .0%458 | .ou526 | .07073 | .0B4e2 | .10993 | .16071 | .01988 02718 | .04891 | .01370 | .o4749 | .08245 | .11587 | 0.0431 | 0.0216
18 Primary Metals .43873 | .36B4G | .33856 | .36179 | .30730 | .25564 | .12080 | .26842 | .I5491 | 15170 | .00827 | .01868 .00562 | .01002 .00511 | .00983 | .00i01 | 0.0012 | 0.000!
19 Fabricated Metals 11967 | .16733 | .10813 | .06835 | .07999 | .2097% | .06625 | .ly4us | .O7566 | .05120 | .0O49l | .00235 .01618 | .00852 00211 | .00564 | .00329 | 0.002¢ | 0.00i2
20 Machinery, Engines & Turbines 0.0004 0.000!
21 Machinery, Farm 0.0004
22 Machinery, Construction & Mining 0.0017
23 Machinery, Metalworking 0.0001 | 0.0001
£ 24 Machinery, Special .02146 | 01994 | 05131 00455 | .00898 | .00194 | .00191 | .02300| .01312 | .09364 | .00058 - 00088 -00077 | .00278 | .00003 | 0.0012 | 0.0044
<
= 25 Elec. Mach., Transmission Distribution & Industrial 0.0001 | 0.0001
(o]
©
w 26 Electrical Machinery, Lighting & Medical 00337 | .00223 | .00799 | .04959 | 14980 | .01608 | .02122 | .03086 | .0122% | .0168% | .00691 | .0036Y .00029 | .00272 | .00016 | .000S5 | .00517 | .0OlB4 | 0.0020 | 0.00I0
o
27 Electrical Machinery, Household Appliances .00032 | .00628 | .0i74s | .00152 | .00264 | .02129 | .00095 | .00487 | .00IN5 | .00219 . 00096 .00094 | .o1110 0.0083
28 Electrical Machinery, Communications & Components -0021% | .00049 | .O4IGY | .09792 | .02244 | .00059 | .38519 | .05594 | .07083 | .O4Y55 | .00368 | .I0504 .00039 | .00285 .00222 | .02286 | .00178 | 0.0052 | 0.00I5
29 Transportation Equiprent 0.03132 0.00160 | 0.00015
30 Instruments .00019 | .00046 | .00147 | .00173 | .00047 | .00290 | .00326 | .DO30B | .0YE95 4 .0008I .00002 | .00146 .0004% | .01693 | .01150 | 0.0028 | 0.0025
|
31 Miscellaneous Manufacturing .02534 | .01165 | .00626 | .00784 | .0080G | .00342 | .04231 | .08241 | .0B425 | .08348 | .00786 | .03esl .00236 | .01356 .01380 | .00422 | .04582 | .01%02 | 0.0238 | 0.0078
32 Transportation 03902 | .0265¢ | .03!es | .03151 | .02722 | .osruk | .02258 | .ou206 | .02011 | .02799 | .18756 | .01389 .03807 | .01598 02042 | .03488 | .0I496 | .0IS10 | 0.0208 | 0.0099
33 Communication .00922 | .02662 | .0l94g | .01068 | .0059y | .00823 | .00627 | .00976 | .00866 | .01028 | .023u0 | 0795 L00477 | .OU0BY 03576 | .02121 | .07298 | .03031 | 0.0135 | 0.0047
34 Electrical, Gas, & Sanitary Utilities .0ls49 | .02287 | .01875 | .02475 | .01571 | .oi654 | .01438 | .01943 | 01273 [ .01211 | .08119 | 0824 .64808 | .13129 .04535 | .08398 | .05869 | .07104 | 0.0311 | 0.0138
35 Trade 10614 . 09640 . 11974 08206 | .10u82 08372 . 08458 07952 10929 09582 .0BEEY L4326 .02457 | .06382 .02221 . 09581 .08288 06692 | 0.2122 | 0.0045
|
36 Banking & Insurance 02048 02547 01854 .01189 | .00878 . 00648 00779 01077 01313 01571 [~ .06085 . 04522 01182 06374 JUEBIT .18519 | .03597 LO4ZI4 | 0.0407 0.0047
37 Real Estate 01839 | .05713 | .02657 | .02023 | .01734 | .olous | .0z211 | .01291| .02585 | .0i911 | .08820 | .1384B 00571 | .20364 | .17887 | .11370 | .10288 | .24809 | 0.1378 | 0.0058
38 Services, Except Medical .07712 | .07881 | .08755 | .08829 | .O%42 | .19127 | .07782 | .0S454 | .11488 | .07368 | .I2847 | .25506 .03173 | .30258 | .12861 | .16208 | .21205 | .20692 | 0.0654 | 0.0i79
39 Services, Medical .00271 | 00306 | .00261 | .00260 | .00202 | .00196 | .0020( | .00280 | .00236 | .00213 | .00270 | .00733 00168 | .00384 | .01219 | 00338 | .00169 | .04717 | 0.0705 | 0.0077
N 40 Households
N
~ 41 Government




BY COUNTY FOR THE REGION (1950 - 1990)

Table A-19
AUTOMOBILE AVAILABILITY AND NUMBER OF PERSONS PER AUTOMOBILE

County
Year Kenosha Milwaukee Ozaukee Racine Walworth Washington Waukesha
Autos Persons Autos Persons Autos Persons Autos Persons Autos Persons Autos Persons Autos Persons
Available |per Auto | Available|per Auto |Available|per Auto | Available|per Auto | Available|per Auto | Available[per Autof Availablejper Auto
1950. . . . . 18,400 LNl 197,600 4.41 6,500 3.60 26,900 4.07 12,100 3.44 9,400 3.61 22,700 3.78
1955, « . .+ . 24,500 3.53 244,400 3.96 8,900 3.24 34,700 3.61 15,100 3.06 11,600 3.19 33,500 3.19
1960, . . . . 32,500 3.10 288,800 3.58 12,600 3.05 43,200 3.28 18,000 2.91 14,300 3.22 51,800 3.06
1965, « « . 38,100 2.94 328,100 3.36 15,900 2.89 53,300 2.93 21,100 2.70 18,300 2.84 71,100 2.70
1970, . + . . 45,700 2.74% 373,100 3.14 20,000 2.70 64,400 2.69 24,400 2.56 22,000 2.64 89,900 2.54
1975, . . . . 51,300 2.71 409,100 3.02 24,400 2.62 73,900 2.6l 26,800 2.50 25,800 2.52 110,800 2.45
1980, . . . 59,000 2.66 446,900 2.92 29,300 2.56 83,700 2.59 29,500 2.47 29,900 2.47 133,900 2.40
1985, . . . . 68,400 2.6l 484,100 2.84 s 35,300 2.52 96,300 2.56 32,600 2.45 34,400 2.45 160,800 2.38
1990, . . . . 78,300 2.58 521,700 2.77 42,500 2.49 111,200 2.54 35,600 2.44 39,500 2.43 194,000 2.36
Source: State of Wisconsin Motor Vehicle Department; SEWRPC.
Table A-20

MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY
KENOSHA COUNTY (1950 - 1990)
(in Thousands)

CLASSIFICATION FOR

Trucks Under Trucks Over Tractor-
8,000 Pounds Farm 8,000 Pounds Trailer Municipal
Year Total Net Weight Trucks Net Weight Combinations Trucks
1950. . . . 3.5 1.4 0.9 1.14 --a 0.1
1955. . . . 4.3 1.9 1.0 0.7 0.5 0.2
1960. . . 5.5 2.1 1.0 0.9 1.3 0.2
1965. . . . 5.5 2.7 1.1 0.9 0.5 0.3
1970. . . . 6.2 3.2 1.2 0.9 0.5 0.4
1975. « « 6.9 3.6 1.1 1.0 0.7 0.5
1980. . . . 7.5 3.9 1.2 1.0 0.8 0.6
1985. . . . 8.0 4.1 1.3 I.l 0.8 0.7
1990. . . . 8.5 4.4 1.3 1.1 0.9 0.8

a Trucks over 8,000 pounds net weight and tractor-trailer combinations were not recorded separately in 1950.

Source: State of Wisconsin Motor Vehicle Department; SEWRFPC.

Table A-21

MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY CLASSIFICATION FOR
MILWAUKEE COUNTY (1950 - 1990)
(in Thousands)

Trucks Under Trucks Over Tractor-
8,000 Pounds Farm 8,000 Pounds Trailer Municipal
Year Total Net Weight Trucks Net Weight Combinations Trucks
1950. . . . 27.3 15.2 1.3 9.44 -- 1.4
19556. . . . 27.9 4.3 1.0 8.9 2.1 1.6
1960. . . . 28.8 14.0 0.7 9.3 2.9 1.9
1965. . . . 29.2 13.9 0.7 9.0 3.4 2.2
1970. . . . 30.4 4.1 0.7 9.1 4.1 2.4
1975. . . . 3.1 4.2 0.6 9.3 4.4 2.6
1980. . . . 31.9 14.5 0.6 9.3 4.7 2.8
1985. . . . 32.6 4.7 0.5 9.3 5.0 3.1
1990. . . . 33.4 4.9 0.5 9.4 5.2 3.4

2 Trucks over 8,000 pounds net weight and tractor-trailer combinations were not recorded separately in 1950.

Source: State of Wisconsin Motor Vehicle Department; SEWRPC.
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Table A-22

MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY CLASSIFICATION FOR
OZAUKEE COUNTY (1950 -1990)
(in Thousands)

Trucks Under Trucks Over Tractor-
8,000 Pounds Farm 8,000 Pounds Trailer Municipal
Year Total Net Weight Trucks Net Weight | Combinations Trucks
1950. . . . 2.0 0.5 0.9 0.5% --a 0.1
19556. . . . 2.2 0.7 0.8 0.5 0.1 0.1
1960. . . . 2.4 0.8 0.8 0.5 0.1 0.2
1965. « . . 2.6 0.9 0.8 0.6 0.1 0.2
1970. . . . 2.8 [ 0.7 0.6 0.2 0.2
1975. « . . 3.1 1.2 0.7 0.6 0.2 0.4
1980. . . . 3.4 1.3 0.7 0.6 0.3 0.5
1985. . . . 3.7 1.4 0.7 0.7 0.3 0.6
1990. . . . 4.0 1.6 0.6 0.7 0.4 0.7
2 Trucks over 8,000 pounds net weight and tractor-trailer combinations were not recorded separately in 1950.

Source: State of Wisconsin Motor Vehicle Department; SEWRPC.

Table A-23

MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY CLASSIFICATION FOR

RACINE COUNTY (1950

- 1990)

(in Thousands)

Trucks Under Trucks Over Tractor-
8,000 Pounds Farm 8,000 Pounds Trailer Municipal
Year Total Net Weight Trucks Net Weight Combinations Trucks

1950. . . . 4.7 1.9 1.3 .34 --a 0.2
19556. . . . 5.7 2.4 1.4 1.2 0.4 0.3
1960. . . . 6.4 2.7 1.4 1.5 0.5 0.3
1965. . « . 7.3 3.4 1.5 .4 0.6 0.4
1970. . . . 8.0 3.9 1.5 1.4 0.7 0.5
1975 « . . 8.8 4.3 1.5 1.5 0.9 0.6
1980. . . . 9.6 4.8 1.6 1.5 1.0 0.7
1985. « . . 10.2 5.2 1.6 1.5 1.1 0.8
1990. . . . 10.9 5.5 1.6 1.6 1.2 1.0
4 Trucks over 8,000 pounds net weight and tractor-trailer combinations were not recorded separately in 1950.

Source: State of Wisconsin Motor Vehicle Department; SEWRPC.

Table A-2U4

MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY CLASSIFICATION FOR

WALWORTH COUNTY (1950 -

1990)

(in Thousands)

Trucks Under Trucks Over Tractor- ) :
8,000 Pounds Farm 8,000 Pounds Trailer Municipal
Year Total Net Weight Trucks Net Weight Combinations Trucks

1950. . . 3.7 1.3 1.5 0.87 --4a 0.1
1955. . . 4.2 o4 1.7 0.8 0.1 0.2
1960. . . 4.6 1.6 1.8 0.9 0.1 0.2
1965. . . 5.0 1.9 1.8 0.8 0.2 0.3
1970. . 5.5 2.3 1.8 0.9 0.2 0.3
1975. . . . 6.1 2.7 1.9 0.9 0.2 0.4
1980. . . . 6.6 3.0 1.9 0.9 0.3 0.5
1985. . . . 7.1 3.3 1.9 1.0 0.3 0.6
1990. . . . 7.7 3.6 1.9 1.0 0.4 0.8

2 Trucks over 8,000 pounds net weight and tractor-trailer combinations were not recorded separately in 1950.
Source: State of Wisconsin Motor Vehicle Department; SEWRPC.
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Table A-25

MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY CLASSIFICATION FOR

WASHINGTON COUNTY (1950 - 1990)
(in Thousands)
Trucks Under Trucks Over Tractor-
8,000 Pounds Farm 8,000 Pounds Trailer Municipal
Year Total Net Weight Trucks Net Weight Combinations Trucks

1950. . . . 2.9 0.7 1.3 0.84 --4 0.1
1956. . . . 3.2 0.8 1.4 0.7 0.1 0.2
1960. . . . 3.6 1.0 1.4 0.8 0.2 0.2
1965. . . . 4.0 1.3 1.4 0.8 0.2 0.3
1970. . . . 4.4 1.6 1.5 0.8 0.2 0.3
1975. . . . 4.9 1.9 1.5 0.9 0.3 0.3
1980. . . . 5.4 2.2 1.6 0.9 0.3 0.4
1985. . . . 5.8 2.5 1.6 0.9 0.3 0.5
1990. . . . 6.4 2.9 1.6 0.9 0.4 0.6

8 Trucks over 8,000 pounds net weight and tractor-trailer combinations were not recorded separately in 1950.

"Source: State of Wisconsin Motor Vehicle Department; SEWRPC.

Table A-26

MOTOR TRUCK AVAILABILITY TRENDS AND FORECASTS BY CLASSIFICATION FOR

WAUKESHA COUNTY (1950 -
(in Thousands)

S —————————————————————————————————————————————————————————————————————————

1990)

Trucks Under Trucks Over Tractor-
8,000 Pounds Farm 8,000 Pounds Trailer Municipal
Year Total Net Weight Trucks Net Weight Combinations Trucks

1950. . . . 5.3 1.8 2.1 1.24 --a 0.2
1955. . . . 6.6 2.6 2.0 1.5 0.2 0.3
1960. . . . 8.2 3.4 2.0 2.1 0.3 0.4
1965. . . . 9.8 4.5 1.9 2.5 0.4 0.5
1970. . . . 11.3 5.5 1.8 2.8 0.6 0.6
1975. . . . 12.6 6.3 1.8 3.1 0.7 0.7
1980. . . . 13.8 7.1 1.7 3.3 0.8 0.9
1985. . . . 4.7 7.6 1.7 3.4 0.9 1.1
1990. . . . 15.4 8.1 1.6 3.5 1.0 1.2

@ Trucks over

Source: State
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Table A;27

LAND USE PLANNING STANDARDS RANKED IN ORDER OF IMPORTANCE
FOR EACH LAND USE DEVELOPMENT OBJECTIVE

OBJECTIVE NO. 1

A balanced allocation of space to the various land use categories which meets the social, physi-
cal, and economic needs of the regional population.

STANDARDS

1. Residential Land

Low Density 250 acres/1000 persons
Medium Density 70 acres/1000 persons
High Density 25 acres/1000 persons

2. Park and Recreation Land

Regional 4 acres/1000 persons

Local 10 acres/1000 persons
3. Industrial Land 7 acres/100 added employees
4, Commercial Land 5 acres/100 added employees

5. Governmental and Institutional Land

Regional ) 3 acres/1000 added population
Local 6 acres/1000 added population

OBJECTIVE NO. 2

A spatial distribution of the various land uses which will result in a compatible arrangement of
land uses.

STANDARDS

1. Residential uses should be located within planning units which contain, within a reasonable
walking distance, necessary supporting local service uses, such as neighborhood park, local com-
mercial and elementary school facilities, and should have reasonable access through the appro-
priate component of the transportation system to employment, commercial and cultural centers,
and secondary school facilities.

2. Industrial uses should be located to have direct access to highway facilities and reasonable
access through the appropriate component of the transportation system to residential areas and
to railways and airport facilities and should not be intermixed with commercial, residential,
governmental, recreational, or institutional land uses.

3. Regional commercial uses should be located in centers of concentrated activity on only one
side of an arterial street and should be afforded direct access to the arterial street system.

OBJECTIVE NO. 3 A

A spatial distribution of the various land uses which will result in the protection, wise use,
and development of the natural resources of the Region: Soils.

STANDARDS

1. Urban development, particularly for residential use, shall be located only in those areas
which do not contain significant concentrations of soils rated in the regional detailed opera-
tional soil survey as poor, questionable, or very poor for such development. Significant con-
centrations are defined as follows: ’
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a. In areas to be developed for low-density residential use, no more than 2.5 percent of the
gross area should be covered by soils rated in the regional soil survey as poor, question-
able, or very poor for such development.

b. In areas to be developed for medium-density residential use, no more than 3,5 percent of
the gross area should be covered by soils rated in the regional soil survey as poor, ques-
tionable, or very poor for such development.

c. In areas to be developed for high-density residential use, no more than 5.0 percent of the
gross area should be covered by soils rated in the regional soil survey as poor, question-
able, or very poor for such development.

2. Land developed or proposed to be developed without public sanitary sewer service should be
located only on areas covered by soils rated in the regional soil survey as very good, good, or
fair for such development.

3. Rural development, principally agricultural land uses, shall be allocated primarily to
those areas covered by soils rated in the regional soil survey as very good, good, or fair for
such uses.

OBJECTIVE NO. 3 B

A spatial distribution of the various land uses which will result in the protection, wise use,
and development of the natural resources of the Region: Inland Lakes and Streams.

STANDARDS
1. A minimum of 25 percent of the perimeter or shoreline frontage of lakes having a surface
area in excess of 50 acres and of both banks of all perennial streams should be maintained in
a natural state.

2. No unauthorized structure or fill should be allowed to encroach upon and obstruct the flow of
water in the perennial stream channels and floodways.

3. Flood plain lands should not be allocated to any urban development which would cause or be
subject to flood damage.

4. A pinimum of 10 percent of the shoreline of each inland lake having a surface area in excess
of 50 acres should be maintained for public uses, such as a beach area, pleasure craft marina,
or park.

5. Not more than 50 percent of the length of the shoreline of inland lakes having a surface area
in excess of 50 acres and of perennial streams should be allocated to urban development except
park and outdoor recreational uses.

6. In addition, it is desirable that 25 percent of the shoreline of each inland lake having
a surface area less than 50 acres be maintained in either a natural state or some low-intensity
public use, such as park land,.

OBJECTIVE NO. 3 C

A spatial distribution of the various land uses which will result in the protection, wise use,
and development of the natural resources of the Region: Wetlands.

1. All wetland areas adjacent to streams or lakes, all wetlands within areas having special
wildlife values, and all wetlands having an area in excess of 50 acres should not be allocated
to any urban development except limited recreation and should not be drained or filled. Adjacent
surrcunding areas should be kept in open-space use, such as agriculture or limited recreation.

OBJECTIVE NO. 3 D

A spatial distribution of the various land uses which will result in the protection, wise use,
and development of the natural resources of the Region: Woodlands.
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STANDARDS

1. A minimum of 10 percent of the land area of each watershed within the Region should be de-
voted to woodlands.

2. A minimum regional aggregate of 5 acres of woodland per 1,000 population should be main-
tained for recreational pursuits.

3. For demonstration and educational purposes, the woodland cover within each county should
include a minimum of 40 acres devoted to each major forest type: oak-hickory, northern hardwood,
pine species, and lowland forest.

OBJECTIVE NO. 3 E

A spatial distribution of the various land uses which will result in the protection, wise use,
and development of the natural resources of the Region: Wildlife.

STANDARD

1. The most suitable habitat for wildlife, that is, the area wherein fish and game can best be
fed, sheltered, and reproduced, is a natural habitat. Since the natural habitat for fish and
game can best be obtained by preserving or maintaining other resources, such as soil, air, water,
wetlands, and woodlands, in a wholesome state, the standards for each of these other resources,
if met, would ensure the preservation of a suitable wildlife habitat and population.

OBJECTIVE NO. 4

A spatial distribution of the various land uses which is properly related to the supporting
transportation and public utility systems in order to assure the economical provision of utility
and municipal services.

STANDARDS

1. Urban development should be located so as to maximize the use of existing transportation and
utility systems.

2. The transportation system should be located and designed to provide access not only to all
land presently devoted to urban development but to all land well suited for urban development.

3. Land developed or proposed to be developed for medium- and high-density residential use
should be located in a gravity drainage area tributary to an existing or proposed public sani-

tary sewerage system.

4. Land developed or proposed to be developed for medium- and high-density residential use
should be located in areas serviceable by an existing or proposed public water supply system.

5. The transportation system should be located and designed to avoid the penetration of prime
natural resource areas by through traffic.

6. The transportation system should be located and designed to avoid the penetration of resi-
dential planning units by through traffic.

7. Transportation terminal facilities, such as off-street parking, should be located in close
proximity to the principal land uses to which they are accessory.

OBJECTIVE NO. 5

The development and conservation of residential areas within a physical environment that is
healthy, safe, convenient, and attractive.
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STANDARDS

1. Residential -planning units should be physically self-contained within clearly defined and
relatively permanent isolating boundaries, such as arterial streets and highways, major park and
open-space reservations, or significant natural features, such as rivers, streams, or hills.

2. Residential planning units should contain enough area to provide: housing for the population
served by one elementary school and one neighborhood park; an internal street system which dis-
courages penetration of the unit by through traffic; and all of the community and commercial
facilities necessary to meet day-to-day living requirements of the family within the immediate
vicinity of its dwelling unit. To meet these requirements at varied residential densities, the
following specific standards should be met:

Low-Density Medium-Density High-Density
Land Use Development Development Development
(2 miles square) (1 mile square) (1/2 mile square)
Percent of Area Percent of Area Percent of Area
Residential. . . . . . . . . . . . 80.0 71.0 66.0
Streets and Utilities. . . . . . . 16.5 23.0 25.0
Parks and Playgrounds. . . . . . . 1.5 2.5 3.5
Public Elementary School . . . . . 0.5 1.5 2.5
Other Governmental and Institutional 1.0 1.0 1.5
Commercial . . . . . . . . . . . . 0.5 1.0 1.5
Total 100.0 100.0 100.0

3. Each residential planning unit should be designed to include a wide range of housing types,
designs, and costs,

OBJECTIVE NO. 6

The preservation and provision of a variety of suitable industrial and commercial sites both in
terms of physical characteristics and location.

STANDARDS

1. New industrial development should be located in planned industrial districts which meet the
following standards:

a. Direct access to high speed, all-weather highway facilities.

b. Reasonable access to railroad facilities.

c. Reasonable access to airport facilities for the movement of both passengers and freight.
d. Available adequate water supply.

e. Available adequate sanitary sewer service.

f. Available adequate storm water drainage facilities.

g. Available adequate power supply.

h. Soils rated in the regional soil survey as very good, good, or fair for such development.

2. New regional commercial development, which would include activities primarily associated with
the sale of shopper’s goods, should be concentrated in regional commercial centers which meet
the following minimum standards:

a. Accessibility to a population of between 75,000 and 150,000 persons located within either
a 20 minute one-way travel period or a ten-mile radius.
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b. Direct access to the arterial street system.

c. Available adequate water supply.

d. Available adequate sanitary sewer service.

e. Available adequate storm water drainage facilities.

f. Available adequate power supply.

g. A minimum site area of 60 acres.

h. Soils rated in the regional soil survey as very good, good, or fair for such development.
In addition tothe above minimum standards, the following site development standards are desirable:

provision of off-street parking for at least 5,000 cars.

provision of adequate off-street loading facilities.

provision of well-located points of ingress and egress which are controlled to prevent traffic
congestion on adjacent arterial streets.

provision of adequate screening to serve as a buffer between the commercial use and adjacent
noncommercial uses.

provision of adequate building setbacks from major streets.

3. New local commercial development, which includes activities primarily associated with the
sale of convenience goods and services, should be contained within the residential planning
units, the total area devoted to the commercial use varying with the residential density:

a. In low-density areas, land devoted to local commercial centers should comprise at least
0.5 percent of the total gross residential area or about 3.2 acres per square mile of
gross residential land use.

b. In medium-density areas, land devoted to local commercial centers should comprise at least
1.0 percent of the total gross residential area or about 6.4 acres per square mile of
gross residential land use.

c. In high-density areas, land devoted to local commercial centers should comprise at least
1.5 percent of the total gross residential area or about 9.6 acres per square mile of
gross residential land use.

OBJECTIVE NO. 7

The preservation and provision of open space to enhance the total quality of the regional envir-
onment, maximize essential natural resource availability, give form and structure to urban devel-
opment, and facilitate the ultimate attainment of a balanced year-round outdoor recreational
program providing a full range of facilities for all age groups.

STANDARDS

1. Regional park and recreation open spaces should be provided within an approximately one-
hour travel time of every dwelling unit in the Region and should have a minimum site area of
250 acres.

2. Local park and recreation open spaces should be provided within a maximum service radius of
one-half mile of every dwelling unit in an urban area, and each site should be of sufficient
size to accommodate a maximum tributary service area population at a use intensity of 675 persons
per acre.
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3. Areas having unique scientific, cultural, scenic, or educational value should not be allocated
to any urban or agricultural land uses; and adjacent surrounding areas should be retained in
open space use, such as agriculture or limited recreation.

OBJECTIVE NO. 8

The preservation of land areas for agricultural uses in order to provide for certain special
types of agriculture, provide a reserve for future needs, and ensure the preservation of those
unique rural areas which provide wildlife habitat and which are essential to shape and order
urban development.

STANDARDS
1. All prime agricultural areas should be preserved.

2. All agricultural lands surrounding adjacent high-value scientific, educational, or recrea-
tional resources and covered by soils rated in the regional detailed operational soil survey as
very good, good, or fair for agricultural use should be preserved.

Table A-28

TRANSPORTATION STANDARDS RANKED IN ORDER OF IMPORTANCE
FOR EACH TRANSPORTATION SYSTEM DEVELOPMENT OBJECTIVE

OBJECTIVE NO. 1

An integrated transportation system which will effectively serve the existing regional land use
pattern and promote the implementation of the regional land use plan, meeting the anticipated
travel demand generated by the existing and proposed land uses.

STANDARDS

1. Highway transportation facilities should be located and designed so as to provide adequate
capacity, that is, a volume-to-capacity ratio equal to, or less than, 1.0 based on 24-hour aver-
age weekday traffic volumes, tomeet the existing and potential travel demand between the various
land uses consistent with the trip generating and trip interaction characteristics of these uses
and the resulting forecast of travel.

2. The relative accessibility provided by the regional transportation system should be adjusted

to the land use plan, and areas in which development is to be induced should have a higher rela-
tive accessibility than areas which should be protected from development.

OBJECTIVE NO. 2

A balanced transportation system providing the appropriate types of transportation service
needed by the various subareas of the Region at an adequate level of service.

STANDARDS

1. Street and Highway System

a. Arterial Streets and highways should be provided at intervals of no more than one-half
mile in each direction in high-density residential areas, at intervals of no more than
one mile in each direction in medium-density residential areas, and at intervals of no
more than two miles in each direction in all low-density residential areas.

b. Freeways or expressways should be provided for all routes within the Region where all of
the following criteria are met:

1) The route provides intercommunity service;

2) The desired speeds or a volume-to-capacity ratio of 1.0 requires control of access and
uninterrupted flow;
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3) Alternative routes exist or will be provided to adequately serve 1local traffic; and
4) Potential average weekday traffic exceeds 25,000 vpd. in urban areas and 15,000 vpd. in
rural areas.

2. Transit System
a. Transit service of an appropriate type should be provided for all routes within the Region

wherein the minimum potential average weekday revenue passenger loading equals or exceeds
the following values:

Minimum Potential Transit Service
Type of Transit Average Weekday Area Radius
Service Revenue Passengers (miles)
Local Transit 600/day/bus %4 in high-density residential
areas

% in medium and low-density
residential areas

Modified Rapid Transit

A. All Day 600/day/bus 3

B. Limited 300/4-hrs. /bus 3

Bus Rapid Transit 21,000/day/preempted freeway lane 3
For separate right-of-way, see

Appendix A 3

Rail Rapid Transit See Appendix A 3

b. Service Level

1) Local transit routes should be provided at intervals of no more than one-half mile in
all high-density residential areas.

2) Modified rapid transit or rapid transit service should be provided as necessary to re-
duce peak loadings on arterial streets and highways in order to maintain a desirable
level of transportation service between component parts of the Region.

3) Maximum operating headways for all transit service throughout the daylight hours should
not exceed one hour.

4) Loading factors should not exceed:

Maximum Loading Factor
For Periods Exceeding 10 Minutes

Type of Transit Service (percent)

Local Transit

A. 10 minute headway on route 100

B. 5-10 minute headway on route 125

C. Less than 5 minute headway on route 140
Modified Rapid Transit 100
Bus Rapid Transit 100
Rail Rapid Transit 100

5) The average distance between transit stops should not be less than:

Type of Transit Service Average Distance Between Stops
Local Transit 660 feet

Modified Rapid Transit No stops between terminal areas
Bus Rapid Transit 2 miles (for line haul sections)
Rail Rapid Transit 2 miles (for line haul sections)

6) Transit routes should be direct in alignment, with a minimum number of turning move-
ments, and arranged to minimize transfers and duplication of service.
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c. The proportion of transit ridership to the central business district of each urbanized
area within the Region should be maintained at least at the present level and increased
if possible.

3. Parking

a, Parking should be provided at park-<and-ride transit stations to accommodate the total park-
ing demand generated by trips which change from auto to transit modes at each such station.

b. In the major central business districts of the Region, parking should be provided suffi-
ciently near concentrations of demand so that 80 percent of the short-term parkers need
walk no more than one block.

c. On a gross area basis, parking in the major central business districts of the Region should
be provided at the following minimum levels:

Urbanized Area Population Spaces Per 1,000 Auto CBD Destinations
50,000 110
100, 000 140
500,000 210
1,000,000 235
2,000,000 255

OBJECTIVE NO. 3

The alleviation of traffic congestion and the reduction of travel time between component parts
of the Region.

STANDARDS
1. The total vehicle-hours of travel within the Region should be minimized.

2. The propcrtion of total travel on freeway, expressway, and rapid and modified rapid transit
facilities should be maximized. ‘

3. Adequate capacity and a sufficiently high level of geometric design sho dd be provided to
achieve the following overall speeds based on potential 24-hour average weekday traffic volumes
for arterial street and highway facilities:

Overall Speed in M.P.H. for Various Type Areas
Inter-
Type of Facility Downtown mediate Outlying Rural
A. Arterials:

1. Freeway 35-55 40-55 55-65 60-70
2, Expressway 25-40 30-45 40-50 50-65

3. Standard Arterials:
a. Divided 15-25 25-35 35-45 45-60
b. Undivided 15-25 20-35 25-40 40-50
B. Collectors 10-20 15-30 20-35 40-50
C. Locals 5-15 10-20 15-25 30-40

OBJECTIVE NO. 4

The reduction of accident exposure and the provision of increased travel safety.

STANDARDS

1. Travel on facilities which exhibit the lowest accident exposure, that is; freeways, express-
ways, and all forms of transit, should be maximized.

2. Traffic congestion and vehicle conflicts should be reduced by maintaining a volume-to-capa-
city ratio equal to or less than 0.9, based on 24-hour average weekday traffic volumes.
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OBJECTIVE NO. 5
A transportation system which is both economical and efficient, meeting all other objectives at
the lowest cost possible.

\

STANDARDS
1. The sum of transportation system operating and capital investment costs should be minimized.
2. Full use should be made of all existing and committed major transportation facilities, and
such facilities should be supplemented only with such additional major facilities as necessary
to serve the anticipated travel demand derived from the land use plan at the desired level

of service.

3. The total vehicle miles of travel should be minimized by reducing trip length, total number
of trips made, or both.

OBJECTIVE NO. 6

The minimization of disruption of desirable existing neighborhood and community development and
of the deterioration or destruction of the natural resource base.

STANDARDS
1. The proper use of land for, and adjacent to, transportation facilities should be maximized

and disruption of future development minimized through advance reservation of the following
minimum rights-of-way for highway facilities:

Type of Facility Right-of-Way Width TO Be Reserved
Freeway (6 lane) 300 feet
(8 lane) 325 feet
Expressway (4 lane) 200 feet
Standard Arterial Streets and
Highways 130 feet
Collector Streets ) 80 feet

2. The penetration of neighborhood units and of neighborhood facility service areas by arterial
streets and highways and rapid transit routes should be avoided.

3. The dislocation of families, businesses, and industries should be minimized.

4. Transportation facilities should not be located in or through environmental corridors except
as necessary to serve the proper utilization of these areas.

5. The use of land for transportation and supporting terminal facilities should be minimized.

6. The destruction of historic buildings and of historic, scenic, scicntific, and cultural sites
should be avoided.

OBJECTIVE NO. 7

A high aesthetic quality in the transportation system with proper visual relation of the major
transportation facilities to the land and cityscape.

STANDARDS
1. Transportation facility construction plans should be developed using good geometric, struc-
tural, and landscape design standards which consider the aesthetic quality of the transportation
facilities and the areas through which they pass.
2. Transportation facilities should be located to avoid destruction of visually pleasing build-

ings, structures, and natural features and to avoid interference with vistas to such features.
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DEVELOPMENT OBJECTIVES FOR EACH

Table A-29

MATRIX TABLES FOR EVALUATION OF THE SATISFACTION OF THE LAND USE
ALTERNATIVE LAND USE PLAN

OBJECTIVE NO. 1

Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Residential Land . . 5 3 3 3
a. Low-Density, 250 acres/1,000 persons 3 3 3
b. Medium-Density, 70 acres/1,000 persons . . 3 3 3
c. High-Density, 25 acres/1,000 persons . . . 3 3 3
2., Park and Recreation Land. . . . e e e e 4 3 1 2
a. Regional, 4 acres/1,000 added population 3 3 3
b. Local, 10 acres/1,000 added population . 3 1 2
3. Industrial Land . . . . . . « « « ¢« ¢« ¢ .+ . 3 1
a. T acres/100 added employees. . e e e e 1
4. Commercial Land . . . . . . . e e e 2 1 3
a. 5 acres/100 added employees. . . 1 3
5. Governmental and Institutional Land . . . . . 1 2 2 2
a. Regional, 3 acres/1,000 added population . 2 2 2
b. Local, 60 acres/1,000 added population . . 2 2 2
Plan Value (V) . . . . . . .. . 39 26 40
Rank Order value . . . . . . . 2 1 3
OBJECTIVE NO. 2
Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Residential Planning Units. 3 1 1 1
2. Major Industrial Land Location. . 2 3 3 3
3. Regional Commercial Land Location . . 1 3 3 3
Plan Value (V) . 12 12 12
Rank Order Value 2 2 2
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OBJECTIVE NO. 3

Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Soils . . . . . . . . . . . ... 5 3 3 3
a. Urban uses . . . . . . 3 3 3
b. Rural uses . . . . . . . 3 3 3
c. Sanitary sewer areas . . 3 3 3
2. Inland Lakes and Streams. . . . 4 2 2 2
a. Lakes, 25 percent of shore
in natural state . . . . . 2 2 2
Streams, 25 percent of shore
in natural state . . . . . . 2 2 2
b. Restrict development
in channels and floodways. 3 3 3
c. Restrict urban use
in flood plains . . . . . . . . . . 3 3 3
d. Inland lakes, 10 percent of shore
in public uwse. . . . . . . . . . . .. 2 2 2
e. Inland lakes, 50 percent of shore
in nonurban use. . . . . . . . . . . . 2 2 2
Streams, 50 percent of shore
in nonurban use. . e e e e e e e e e . 2 2 2
f. Small inland lakes, 25 percent of shore
in natural state 1 1 1
3. Wetlands. . . . . . . . . . . o 0 . . .. 3 3 3 3
a. Protect wetlands over 50 acres and
those with high resource value 3 3 3
4, Woodlands . 2 2 2 2
a. 10 percent of each watershed . . . . . 2 2 2
b. 5 acres/1,000 population 3 3 3
c. 40 acres of each of 4 types. 1 1 1
5. Wildlife. 1 3 3 3
a. Maintain a wholesome habitat 3 3
Plan Value (V) 39 39 39
Rank Order Value 2 2 2
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OBJECTIVE NO. 4
Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor _ City
1. Maximize Use of Existing Transportation
and Utility Facilities. 7 3 3 3
2. Transportation Service to
Appropriate Areas . . . .« . + ¢ « . . 6 1 1 1
3. Sewer Service to Residential Areas. : . 5 3 2 1
4, Water Supply to Residential Areas P 4 3 2 1
5. Major Transportation Penetrating
Resource Area . . . . . + « ¢« + o . 3 2 2 2
6. Major Transportation Route Penetrating
Residential Planning Units. . . . . . 2 1 1 1
7. Transportation Terminal Areas 1 1 1 1
Plan Value (V) . . . . . . 63 54 45
Rank Order Value . . . . . . . 3 2 1

OBJECTIVE NO. 5

Rank Order -Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Physical Self-Containment of
Residential Planning Units. . . . . . . 3 1 1 1
2. Appropriate Land Uses Within
Residential Planning Units. 2 1 1 1
3. Variety of Housing Within
Residential Planning Units. 1 1 1 1
Plan Value (V) . . . . 6 6 6
Rank Order Value 1 1 1
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OBJECTIVE NO. 6
Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Major Industrial Site Requirements. . . . 3 3 3 3
2, Major Commercial Site Requirements. 2 3 3 3
3. Local Commercial Site Requirements. 1 1 1 1
Plan Value (V) . . . . . . . . . . 16 16 16
Rank Order Value . . . . . . 2 2 2

OBJECTIVE NO. 7

Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Regional Park Spatial Locations . . . . . . . 3 3 3 3
2. Local Park Spatial Locations. . . . . 2 1 1 1
3. Unique Value Sites. . . . . . . . . . . . . . 1 3 3 3
Plan Value (V) . . . . 14 14 14
Rank Order Value . . . . . . . . . . « « . . 2 2 2
OBJECTIVE NO. 8
Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Preserve Prime Agricultural Areas ., . 2 1 2 3
2., Preserve Other Appropriate Agricultural Areas 1 1 3 2
Plan Value (V) . . . . . « « ¢« v v v v o« o . 3 ki 8
Rank Order Value 1 2 3
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Table A-30

MATRIX TABLES FOR EVALUATION OF THE SATISFACTION OF THE TRANSPORTATION
SYSTEM DEVELOPMENT OBJECTIVES FOR EACH ALTERNATIVE LAND USE PLAN

OBJECTIVE NO. 1

Standard

Rank Order

Value of

Standard (n)

Rank Order Value of
Land Use Plans (m)

Controlled
Existing
Trend

Corridor

Satellite
City

1.

2.

Volume-to-Capacity Ratio
Equal to or Less Than 1,0.

Adequate Accessibility .

.

Plan Value (V). . .

Rank Order Value. .

OBJECTIVE NO. 2

Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1., Street and Highway System . . . . . . . 3 3 3
a, Arterial streets and highway warrants. 3 3 3
h. Freeway and Expressway warrants. . 3 3 3
2, Transit System. . . . . e e . 2 3 2 1
a, Service warrants . . . .. .. . 1 1 1
b. Service level. . . . . . . 1 1 1
c. Percent transit to CBD . . . . 3 2 1
3. Parking . . . . . . . . . . . . 1 1 1 1
a. Parking at park and ride stations. . . 1 1 1
b. Walking distance for short term parkers. . 1 1 1
c. Parking spaces in CBD. . . . . . e . 1 1 1
Plan Value (V) . . e e e e . e « e . . 16 14 12
Rank Order Value . . . . e e . 3 2 1
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OBJECTIVE NO. 3

Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1., Minimize the Vehicle Hours of Travel. . . . . 3 3 2 1
2. Maximize the Proportion of Total Travel
on Freeways, Expressways, Rapid
and Modified Rapid Transit. . . . . . . 2 2 3 1
3. Overall Speeds. . . . . « « + « & + . e e . 1 3 3 3
Plan Value (V) . . . . . . . . . e e e e 16 15 8
Rank Order value . . . . . . . . e 3 2 1

OBJECTIVE NO. 4

Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Maximize the Proportion of Total Travel
on Freeways, Expressways, Rapid
and Modified Rapid Transit. . . . . o e e . 2 2 3 1
2. Volume-to-Capacity Ratio
Equal to or Less Than 0.9 . . . . . 1 2 1 3
Plan Value (V) . . . . . . . . . 6 7 5
Rank Order Value . . . . . . . . « « « « . . 2 3. 1

OBJECTIVE NO. 5

Rank Order Rank Order Value of
Land Use Plans (m)
Standard Value of Controlled
Existing Satellite
Standard (n) Trend Corridor City
1. Minimize Total Costs. e e e 3 3 2 1
2, Use of Existing Plus Committed
Transportation System . . . . 2 3 3 3
3. Minimize the Vehicle Miles of Travel. . 1 3 2 1
Plan Value (V) . . . ¢ « ¢ « ¢ « « o« & . . 18 14 10
Rank Order Value . . . . . . . . 3 2 1
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OBJECTIVE NO. 6

.Standard

Rank Order

Value of

Standard (n)

Rank Order Value of
Land Use Plans (m)

Controlled
Existing
Trend

Corridor

Satellite
City

1. Advance Reservation of Right-of-Way .

2. Minimize Penetration of Neighborhoods

3. Minimize Dislocation. . .

4, Minimize Penetration of
Environmental Corridors

5. Minimize Use of Land for
Transportation System .

6. Minimize Destruction of Cultural Sites.

6

2

2

2

Plan Value (V) . . . « . . .« « .

Rank Order Value .

47

49

45

OBJECTIVE NO. 7

Standard

Rank Order

Value of

Standard (n)

Rank Order Value of
Land Use Plans (m)

Controlled
Existing
Trend

Corridor

Satellite
City

1. Design Standards.

2. Visual Axes .

e e e e

2

1

1

1

Plan Value (V)

Rank Order Value
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C.

Table A-3]|

SPECIFIC LAND USE DEVELOPMENT OBJECTIVES
RANKED INTO MAJOR GROUP OBJECTIVES

Provide for a Balanced Allocation of Land

1.

A balanced allocation of space to the various land use categories which meets the social,
physical, and economic needs of the regional population.

Provide for an Appropriate Spatial Distribution of Land Uses

1.

2.

A spatial distribution of the various land uses-‘*which will result in the protection, wise
use, and development of the natural resources of the Region: soils, inland lakes and streams,
wetlands, woodlands, and wildlife.

A spatial distribution of the various land uses which will result in a compatible arrange-
ment of land uses.

A spatial distribution of the various land uses which is properly related to the support-
ing transportation and public utility systems in order to assure the economical provision
of utility and municipal services.

Meet the Design Requirements of the Major Land Uses

1.

The development and conservation of residential areas within a physical environment that
is healthy, safe, convenient, and attractive.

The preservation and provision of open space to enhance the total quality of the regional
environment, maximize essential natural resource availability, give form and structure to
urban development, and facilitate the ultimate attainment of a balanced year-round outdoor
recreational program providing a full range of facilities for all age groups.

The preservation and provision of a variety of suitable industrial and commercial sites
both in terms of physical characteristics and location.

The preservation of land areas for agricultural uses in order to provide for certain
special types of agriculture, provide a reserve for future needs, and ensure the preserva-

tion of those rural areas which provide wildlife habitat and which are essential to shape
and order urban development.

247



248

Table A-32

SPECIFIC TRANSPORTATION SYSTEM OBJECTIVES
RANKED INTO MAJOR GROUP OBJECTIVES

Serve Land Use Pattern and Meet Travel Demand

An integrated transportation system which will effectively serve the existing regional
land use pattern and promote the implementation of the regional land use plan, meeting
the anticipated travel demand generated by the existing and proposed land uses.

The minimization of disruption of desirable existing neighborhood and community develop-
ment and of the deterioration or destruction of the natural resource base.

A high aesthetic quality in the transportation system with proper visual relation of the
major transportation facilities to the land and cityscape.

Provide Appropriate Transportation at an Adequate Service Level

1.

A balanced transportation system providing the appropriate types of transportation service
needed by the various subareas of the Region at an adequate level of service.

The alleviation of traffic congestion and the reduction of travel time between component
parts of the Region.

The reduction of accident exposure and the provision of increased travel safety.

Provide for an Economical Transportation System.

1.

A transportation system which is both economical and efficient, meeting all other objec-
tives at the lowest cost possible.



Table A-33

UNIT COST ESTIMATES PER MILE FOR ARTERIAL STREETS AND HIGHWAYS
(In Thousands of Dollars)

Milwaukee and Eastern Waukesha Counties Racine and Kenosha Counties East of IH-94 Remainder of Region
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Two-Lane Arterial
Downtown. . . . . 165 265 15 102 6 100 250 L5 92 6 100 250 15 80 6
Outlying. . . . . 65 240 15 76 4 50 160 12 66 3 -- -- -- -- --
Rural . . . . . . -- -- -- -- -- -- -- -- -—- -- 30 150 10 29 2
Four-Lane Arterial
Downtown. . . . . 330 530 30 138 9 200 400 20 128 8 100 375 20 110 7
Outlying. « « . . 130 490 28 102 6 100 350 18 92 5 -- -- -- - --
Rural . « . . . . -- -- -- -- -- - -- -- - -- 75 350 18 50 '}
Six=-Lane Arterial
Downtown. . . . . 500 800 45 138 12 350 550 22 128 10 -- -- - -- --
Qutlying. . . . . 192 740 43 102 8 130 500 20 128 8 -- -- -- -- -
Four-iLane Expressway
Intermediate. . . 330 1,000 53 136 9 300 475 25 136 9 300 450 25 120 6
Outlying. . . . « 174 735 49 136 6 150 425 25 136 7 -- -- -- -- -
Rural . « « . . . - -- -- -- -- -- -- - - - 75 400 25 120 4
Six-Lane Expressway
Intermediate. . . 500 1,250 80 160 17 350 550 25 1690 10 - -- - -- --
OQutlying. . « .« 261 1,100 73 160 8 200 550 25 160 8 - - -- -- --
Four-Lane Freeway
Downtown. . . . . 2,200 1,765 100 140 4 -- -- -- -- -- - -- -- -- --
Qutlying. « « .+ 450 1,270 75 140 12 400 600 30 140 12 - - -- -- -
Rural + « « « .+ -- -- - -- - - -- -- - -- 100 550 30 125 2
Six-Lane Freeway
Downtown. . . . . 3,300 2,650 150 176 20 -- --= -- -- -- -- -- - -- --
OQutlying., « . . . 650 1,900 110 176 17 450 750 35 176 4 -- - -~ - --
Rural « « « . o« . -- -- -- -- -- - - -- - -- 125 700 35 160 3
Eight-Lane Freeway
Downtown. . . . . 4,130 3,320 185 210 23 -- -- -- -- -- -- - - - --
OQutlying. « . . . 81y 2,380 140 210 20 -- - -- -- -- -- - - -- -

6vZ

Source: State Highway Commission of Wisconsin; City of Milwaukee; SEWRPC.



HIGHWAY ACCIDENT RATES PER

Table A-314

100 MILLION VEHICLE MILES OF TRAVEL FOR

FREEWAYS AND ARTERIALS IN COMPONENT PARTS OF THE REGION: 1990
Facility Type and Area Fatality Injury Property Damage
Rate Rate Rate
Freeways - Milwaukee County. . . 1.57 NA 127.0
Freeways - Balance of Region . . 2.27 88.9 67.0
Arterials - Milwaukee County . . 3.23 NA 522.0
Arterials - Balance of Region. . 8.98 157.1 162.0

Source: SEWRPC.

ANNUAL ROAD USER

COSTS

Table A-35

UNDER EACH ALTERNATIVE
FOR THE EXISTING PLUS COMMITTED HIGHWAY SYSTEM AND THE

LAND

USE PLAN

PROPOSED HIGHWAY SYSTEMS IN THE REGION: 1990
(In Millions of Dollars)
Controlled Existing Corridor Satellite City
Cost Item Trend Plan Plan Plan

Vehicle Operating Costs:

Existing Plus Committed Network . $ 66u4.1 $ 676.9 $ 671.6

Proposed Network. « « + « « .+ . 669.0 671.6 680.5
Travel Time Costs:

Existing Plus Committed Network . 613.8 621.3 616.5

Proposed Network. « « + « &« « & 500. | 501.3 501.3
Accident Costs:

Existing Plus Committed Network . 59.6 60.9 59.8

Proposed Network. . . « . . . . 55.9 55.7 56.2
Total Road User Costs:

Existing Plus Committed Network . $1,337.5 $1,359.1 $1,347.9

Proposed Network: « « « « « .+ & $1,225.0 $1,228.6 $1,238.0

Source: SEWRPC.
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Appendix B

TECHNICAL COORDINATING AND ADVISORY COMMITTEE
ON REGIONAL LAND USE -- TRANSPORTATION PLANNING

John Doyne
County Executive
Milwaukee

Kenneth E. Fry

Director - Division of Economic
Development

City of Milwaukee

Dr. Mason Gaffney
Professor of Economics
University of Wisconsin-
Milwaukee

Norman N. Gill

Executive Director

Citizen's Govt. Research Bureau
Milwaukee

Richard Brandt

Manager, Markets and Sales Program
Wisconsin Gas Co.

Milwaukee

Thomas T. Hay

Superintendent, Sewage Disposal Plant

City of Racine

Donald B. Brick .
Walworth Co. Recreation Agent
Elkhorn

Howard Gregg
General Manager - Milwaukee Co.
Park Commission - Milwaukee

Maurice J. Hovland
Washington Co. Agricultural Agent
West Bend

SOCI0-ECONOMIC SUBCOMMITTEE

John D. Hogan

Assistant Director Market Research
Northwestern Mutual Life Insurance
Milwaukee

Henry Kinkade
United Community Services
Milwaukee

Dr. John Malloy - Professor

Industrial Management Department
School of Business Administration
Marquette University - Milwaukee

Harold McMiller

Executive Director - Waukesha Co.
Park and Planning Commission -
Waukesha

UTILITIES SUBCOMMITTEE

Ray D. Leary

General Manager, Milwaukee-
Metropolitan Sewerage Commissions
Milwaukee

NATURAL RESOURCES SUBCOMMITTEE

Stanley lhlenfeldt
Walworth Co. Agricultural Agent
Elkhorn

Walter K. Johnson

Deputy Director - Wisconsin Dept. of

Resource Development - Madison

Dr. Kirk R. Petshek - Professor
University of Wisconsin Extension
Division - Milwaukee

Carl H. Quast
Planning Director
City of Milwaukee

Dr. Eric Schenker - Professor
Department of Economics
University of Wisconsin - Milwaukee

David Schuring

Economic Analysis Project Director
Wisconsin Department of Resource
Development - Madison

John B. Prince

Electrical Systems Engineer
Wisconsin Electric Power Company
Milwaukee

Hampton Waring
Engineer - Wisconsin Telephone
Company - Milwaukee

Elwin G. Leet
Racine Co. Agricultural Agent
Racine

William D. Rogan
Waukesha Co. Agri-Business Agent
Waukesha

Chester A. Schumacher

City Engineer
City of Port Washington
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Harry C. Brockel
Municipal Port Director
City of Milwaukee

Thomas A. Campbell
City Planner
City of West Allis

Michael Drozd
Ozaukee Co. Agricultural Agent
Port Washington

John 1. Erickson
City Planner
City of Kenosha

Norman N. Gill

Executive Director

Citizen's Govt. Research Bureau
Milwaukee

Ralph Becker
City Engineer
City of Franklin

William J. Chadwick
City Engineer
City of Racine

John M. Fredrickson
Manager
Village of River Hills

Douglas Haist
Deputy Director of Planning
and Programming,
State Highway Commission
of Wisconsin - Madison

Donald Holland

Director of Public Works
City of Kenosha
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URBAN AND RURAL LAND USE SUBCOMMITTEE

Herbert A. Goetsch
Commissioner of
Public Works

City of Milwaukee

Howard C. Hass

Area Conservationist

U.S. Soil Conservation Service
Waukesha

Bill R. Hippenmeyer
Director - City Planning Commission
City of Waukesha

Paul C. Jaeger
Kenosha Co. Agricultural Agent
Kenosha

David A. Johnston

Office of the Administrator
Housing & Home Finance Agency
Chicago, (llinois

Cyril Kabat

Assistant Superintendent - Research
& Planning Division - Conservation
Commission - Madison

URBAN HIGHWAY PLANNING SUBCOMMITTEE

Francis D. Kuckuck
City Engineer
City of Wauwatosa

William L. Marvin

Traffic Engineer

American Automobile Association
Madison

Melvin Noth
Director of Public Works
Village of Menomonee Falls

Donald Roensch
City Engineer
City of Mequon

Milton W. Schaefer
City Engineer
City of West Bend

Harold McMiller

Executive Director - Waukesha Co.
Park & Planning Commission -
Waukesha

Carl H. Quast
Planning Director
City of Milwaukee

Paul C. Steinert
Manager - Clerk
Village of Hales Corners

Norbert S. Theine
Director of Planning &
Industrial Development
City of O0ak Creek

Bruce B. Wilson
Land Use Planner
State Highway Commission
of Wisconsin - Madison

Walter H. Tacke
Deputy Commissioner of Public Works
City of Milwaukee

Rodney Vanden Noven
Director of Public Works
City of Waukesha

John Varda

Executive Secretary

Wisconsin Motor Carriers Association
Madison

Frank Wellstein
City Engineer
City of O0ak Creek

Henry B. Wildschut

County Highway Commissioner &
Director of Public Works

Milwaukee




Thomas J. Clark

Urban Planning Supervisor

State Highway Commission of
Wisconsin - District 2 - Waukesha

Russell A, Dimick
City Engineer
City of Cedarburg

Julius Ingwersen
Kenosha Co. Highway Commissioner
Kenosha

Stanley Altenburn

President and General Manager
Wisconsin Coach Lines
Waukesha

John G. Holcomb
President - Lakeshore Transit -
Kenosha, Inc., Racine

Martin E. Bruening
City Traffic Engineer
City of Milwaukee

Clair W. Jenn
Traffic Engineer
City of Racine

RURAL HIGHWAY PLANNING SUBCOMMITTEE

Lloyd L. Jensen
County Surveyor, Walworth Co.
Elkhorn

Albert P. Rettler
Washington Co. Highway Commissioner
West Bend

TRANSIT AND RAILROAD SUBCOMMITTEE

Gilbert R. Loshek

Transportation Superintendent - Central

Greyhound Lines - Milwaukee

ORIGIN AND DESTINATION SUBCOMMITTEE

Robert H. Paddock

Division Engineer

U.S. Bureau of Public Roads
Madison

John F. Pamperin

Chief, Road Inventory

State Highway Commission of
Wisconsin - Madison

Earl G. Skagen
Racine Co. Highway Commissioner
Sturtevant .

Edward J. Stephan
Waukesha Co. Highway Commissioner
Waukesha

Sylvester N. Weyker
Highway Engineer, Ozaukee County
Port Washington

Henry M. Mayer

Administrative Assistant

Milwaukee & Suburban Transport Corp.
Milwaukee

James D. Shea
General Superintendent
The Milwaukee Road - Milwaukee

Richard T. Schmidt

Engineer ~ Traffic Section
Milwaukee Co. Expressway Commission
Milwaukee

Harvey Shebesta

Traffic & Urban Planning Engineer
State Highway Commission of
Wisconsin = District 9 - Milwaukee
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Appendix C

INTERGOVERNMENTAL COORDINATING COMMITTEE
ON REGIONAL LAND USE -- TRANSPORTATION PLANNING

George C. Berteau

George P, Connolly.

Jacob Kammerzelt.

Donald L. Klupper .

Phillip J. Fox. .

John P. Murphy. .

Thomas P. Rozga .

Ray F. Blank. . .

David F. Egelhoff

Adlai S. Horn . .

Willard Savage.
-Garth R. Seehawer

Earl G. Skagen. .

James Baker . . .

Eugene Hollister.

Franklin Walsh, .

Paul Quick. . . .

Reuben Schmahl. .

Joseph A. Schmitz .
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Commissioner and Chairman, SEWRPC, Kenosha County; Committee Chairman
KENOSHA COUNTY

Vice-President, Brown National Bank, Kenosha

County Board Supervisor; SEWRPC Commissioner

President, Village of Paddock Lake

MILWAUKEE COUNTY

Wisconsin Bar Association; Advisory Board of Public Safety Committee;
Civil Defense Director - Village of Fox Point

County Board Supervisor - City of West Allis; SEWRPC Commissioner
South Side Businessmen's Club; Wisconsin National Guard

OZAUKEE COUNTY

County Board Supervisor; Chairman, County Board; Chairman, County Soil
and Water Conservation District; SEWRPC Commisioner

County Board Supervisor - Village of Thiensville; Chairman, County
Highway Committee

County Board Supervisor - City of Cedarburg; Chairman, County Park
Commission; Chairman, County Finance Committee

RACINE COUNTY
Chairman - Town of Yorkville; Former County Board Chairman
County Board Supervisor - City of Racine; SEWRPC Commissioner
County Highway Commissioner

WALWORTH COUNTY

Chairman, Agency School Committee of CESA; Former County Board Supervi-
sor; Former Chairman - Town of Spring Prairie

County Board Supervisor; Chairman, County Handicapped School Committee;
Chairman, County Zoning and Industrial Division Committee; County Park
Board; Lakeland Hospital Committee; SEWRPC Commissioner

County Board Supervisor; Chairman - Town of Linn; Former County Board
Chairman; Chairman, County Agriculture Committee; Chairman, County
Finance Committee; Chairman, County Welfare Committee; Chairman, County
Counseling Center

WASHINGTON COUNTY

City of Hartford Plan Commission

County Board Supervisor; Chairman - Town of Jackson; Chairman, County
Highway Committee

County Board Supervisor - Village of Germantown; SEWRPC Commissioner and
Vice-Chairman



Reuben Bartelt.

Mervin L.

Brandt.

Jerome Gottfried.

Stephan J
Wesley J.

James E.

. Banaszak

Burmeister.

Meier.

WAUKESHA COUNTY

County Board Supervisor - Village of Menomonee Falls; County Highway
Committee; Chairman, County Board Reorganization Committee

County Board Supervisor; President - Village of Pewaukee; Secretary,
Waukesha County Park and Planning Commission; SEWRPC Commissioner

Mayor - City of Muskego; Former County Board Supervisor; Chairman,
County Health Board; County Mental Hecalth Clinic Board

STATE HIGHWAY COMMISSION OF WISCONSIN
District Highway Engineer - District 2
State Highway Engineer

District Highway Engineer - District 9
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LAND USE PLANNING DIVISION

Harlan E. Clinkenbeard
Chief Planner

Eugene E. Molitor
Principal Planner

Robert L. Fisher
Senior Planner

Richard J. Gottschalk

Appendixz D

SOUTHEASTERN WISCONSIN REGIONAL

PLANNING COMMISSION STAFF

EXECUTIVE DIVISION

Kurt W. Bauer, P.E.
Executive Director

Bernadette T. Van Altena
Secretary

SYSTEMS ENGINEERING DIVISION

Kenneth J. Schlager
Chief Systems Engineer

Ned F. Reiter
Systems Analyst

Population & Economic Analyst

Richard L. Bull
Michael J. Keidel
Research Aides

NATURAL RESOURCES DIVISION

Edgar A. Imhoff
Chief Planner

Lawrence E. Wright, P.E.
Chief Planner

Roy W. Ryling
Hydrologist

ADMINISTRATIVE DIVISION

Sheldon W. Sullivan
Administrative Officer

Margaret M. Shanley
Editor - Librarian

Elnora L. Rates
Bookkeeper

Betty J. Carroll

Luella M. Fredrickson

Linda L. Schneidewent
Secretaries

Anne S§. Boice

Barbara A. Hansen

Charlotte S. Vega
Stenographers

Lena B. Caracci
Betty Gargan
Clerk Typists
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CARTOGRAPHY AND DESIGN DIVISION

Dallas R. Behnke
Chief Planning Illustrator

Le Roy H. Zocher
Planning Illustrator

Ronald H. Heinen
Howard A. Rogers
Senior Planning Draftsmen

Leland H. Kreblin
Planning Draftsman

INTER AGENCY STAFF ASSIGNMENTS

Eugene G. Muhich
Transportation Planning Engineer
U.S. Bureau of Public Roads

Roy 0. Nelson
Transportation Planning Engineer
U.S. Bureau of Public Roads

Edward Weiner
Transportation Planning Engineer
U.S. Bureau of Public Roads

Thomas R. Clark
Urban Planning Supervisor
State Highway Commission of Wisconsin

Thomas A. Winkel
Urban Planning Supervisor
State Highway Commission of Wisconsin

Lawrence L. Piche
Special Plans Engineer
City of Milwaukee

TRANSPORTATION PLANNING DIVISION

Richard B. Sheridan, P.E.
Chief Planner

William E. Creger, P.E.
Principal Traffic Engineer

Ralph C. Clark

Mark P. Green

Allan C. Nelson
Engineering Aides

COMMUNITY ASSISTANCE DIVISION

William J. Kockelman
Chief Planner

Truman D. Schultz
Associate Planner

DATA PROCESSING DIVISION

James E. Bradley
Data Processing Manager

James W. Engel
Data Processing Supervisor

William L. Schauder
Systems Analyst

Francis E. Masat
Programmer

John W. Ernst
Richard A. Runte
Computer Operators

Ella M. Vatne
Lead Keypunch Operator

Sue A. Cuish
Norma C. Grinols
Keypunch Operators
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